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1. SCOPE OF WORK 

Without being limited to the following, work under this contract shall generally include: 

1. Remove existing section of road to M42 and reinstate new road as per drawings and 

specifications and modify existing grading around M42.  

2. Temporary remove the existing 600V normal and emergency power supply as 

required to complete the new grading around M42. Reinstate conduits once grading 

has been completed. The contractor shall provide a generator to power an existing 

REZNOR natural gas heater (Model # UDAP225, Serial # BGG79Y3N79035X, 

120V, FLA 7.5) for the full duration that the power is disconnect from the building. 

The contractor shall include all costs associated with connecting the heater to the 

generator and reinstating the existing wiring once the power to the buildings has been 

reinstated. Note the generator shall be placed under manned surveillance at all times 

(i.e. 24 hours a day). 

3. Modify the two existing buried 2 NPS (Nominal Pipe Size) PVC conduits as required 

to suit the new grading around M42. Removal and reinstatement of wires in the 2 

PVC conduits shall be by NRC.   

 

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. 
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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  

.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 Acrylonitrile, Isocyanates, Arsenic, Lead, Asbestos, Mercury, Benzene, Silica, 

Coke Oven Emissions, Vinyl Chloride, and Ethylene Oxide  

.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 6 week(s) upon receipt of notification of acceptance of 

tender. 
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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. 

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. 
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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.  

.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.  
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.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.  

.4 Maintain minimum temperature of 10 
o
C (50 

o
F) 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 Submit tenders assuming existing or new equipment and systems will not be used for 

temporary heating and ventilating.  

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.  
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.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. 

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.  
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.4 An escort may be required whenever working outside normal hours. Contractor to bear the 

associated costs.  

.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. 

.2 Notify Departmental Representative in writing of any changes in schedule. 

 

.3 5 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(s) 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 1 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.  

.3 Provide sanitary facility, and bear all associated costs. 

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. 
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.3 Provide temporary weathertight enclosures for exterior openings until permanent sash and 

glazing and exterior doors are installed. 

.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.  
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.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.  

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. 
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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 

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. 

Drawings No. Drawing Name 

3802-C01 Horizontal Alignment   

3802-C02 Profile 

3802-C03 Removals 

3802-C04 New Construction 

3802-C05 Pavements Elevations 

3802-C06 Typical Sections 

3802-E01 Electrical 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 

Carleton Place 613-993-2411 OR  993-2411 

Greenbank 613-993-2411 OR  993-2411 
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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. 

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 
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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 232
o
C.  

.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. 

.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. 
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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. 

.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 
o
C 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. 
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.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 RELATED
REQUIREMENTS

.1 Section 01 11 11 Pay Item Descriptions

.2 Section 31 05 16 Aggregate Materials

1.2 MEASUREMENT
PROCEDURES

.1 Removal of existing asphalt pavement will be measured
in square metres of surface actually removed regardless
of depth removed or number of operations required.

.2 Payment under this item will include operations
involved in removing, hauling and stockpiling
designated pavement.

1.3 WASTE
MANAGEMENT AND
DISPOSAL

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

PART 2 - PRODUCTS

2.1 EQUIPMENT .1 Use cold milling, planning or grinding equipment with
automatic grade controls capable of operating from
stringline, and capable of removing part of pavement
surface to depths or grades indicated.

PART 3 - EXECUTION

3.1 PREPARATION .1 Prior to beginning removal operation, inspect and
verify with Departmental Representative areas, depths
and lines of asphalt pavement to be removed.
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3.2 PROTECTION .1 Protect existing pavement not designated for removal,
light units and structures from damage. In event of
damage, immediately replace or make repairs to
approval of Departmental Representative at no
additional cost.

3.3 REMOVAL .1 Remove existing asphalt pavement to lines and grades
as indicated established by Departmental
Representative in field.

.2 Use equipment and methods of removal and hauling which
do not damage or disturb underlying pavement.

.3 Prevent contamination of removed asphalt pavement by
topsoil, underlying gravel or other materials.

.4 Provide for suppression of dust generated by removal
process.

3.4 FINISH
TOLERANCES

.1 Finished surfaces in areas where asphalt pavement has
been removed to be within +/-[10] mm of grade specified
but not uniformly high or low.
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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 pait 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. 
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.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 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.    
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2.2 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. 

.19 Paint exposed conduits and boxes to match existing wall / ceiling.  

 

END OF SECTION 
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PART 1 - GENERAL

1.1 RELATED SECTIONS .1 Section 01 11 11 – Pay Item Descriptions

.2 Section 31 23 33.01 – Excavating, Trenching and
Backfilling

.3 Section 32 91 19.13 – Topsoil Placement and Grading

1.2 REFERENCES .1 ASTM International
.1 ASTM D 698-7e1, Standard Test Methods for
Laboratory Compaction Characteristics of Soil Using
Standard Effort (12,400 ft-lbf/ft³) (600kN-m/m³).

.2 CSA International
.1 CSA A23.1/A23.2-09, Concrete Materials and
Methods of Concrete Construction/Test Methods and
Standard Practices for Concrete.

.3 Ontario Provincial Standard Specifications (OPSS)
.1 OPSS 1004-06, Material Specification for
Aggregates-Miscellaneous.
.2 OPSS SP 110F13-03, Material Specification for
Aggregates - Base, Subbase, Select Subgrade, and
Backfill Material.

1.3 ACTION AND
INFORMATIONAL
SUBMITTALS

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

.1 Erosion and Sedimentation Control: submit
erosion and sedimentation control plan in accordance
with authorities having jurisdiction.

PART 2 - PRODUCTS

2.1 MATERIALS .1 Granular A, B Type II, Select Subgrade to OPSS.

.2 Unshrinkable fill: concrete to CSA A23.1/A23.2.

PART 3 - EXECUTION

3.1 EXAMINATION .1 Verification of Conditions:
.1 Before commencing work establish locations of
buried services on and adjacent to site.

.2 Evaluation and Assessment:
.1 Arrange with appropriate authority for
relocation of buried services that interfere with
execution of work. Pay costs of relocating services.
.2 Testing of materials and compaction of backfill
and fill will be carried out by testing laboratory
designated by the Departmental Representative.
.3 Not later than 1 week before backfilling or
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filling, provide to designated testing agency, 23 kg
sample of backfill and fill materials proposed for use.
.4 Not later than 48 hours before backfilling or
filling with approved material, notify the
Departmental Representative so that compaction tests
can be carried out by designated testing agency.
.5 Before commencing work, conduct, with the
Departmental Representative, condition survey of
existing structures, trees and plants, lawns, fencing,
service poles, wires, rail tracks and paving, survey
bench marks and monuments which may be affected by work.

3.2 PREPARATION .1 Temporary Erosion and Sedimentation Control:

.1 Use temporary erosion and sedimentation control
measures to prevent soil erosion and discharge of
soil-bearing water runoff or airborne dust to adjacent
properties and walkways, in accordance with sediment
and erosion control plan, specific to site, to EPA
832/R-92-005 and requirements of authorities having
jurisdiction.
.2 Inspect, repair, and maintain erosion and
sedimentation control measures during construction
until permanent vegetation has been established.
.3 Remove erosion and sedimentation controls and
restore and stabilize areas disturbed during removal.

.2 Protection of in-place conditions:

.1 Protect excavations from freezing.

.2 Keep excavations clean, free of standing water,
and loose soil.
.3 Where soil is subject to significant volume
change due to change in moisture content, cover and
protect to the Departmental Representative's approval.
.4 Protect natural and man-made features required
to remain undisturbed. Unless otherwise indicated or
located in an area to be occupied by new construction,
protect existing trees from damage.
.5 Protect buried services that are to remain
undisturbed.

.3 Removal:

.1 Remove obsolete buried services within 2 m of
foundations. Cap cut-offs.
.2 Remove obstructions, ice and snow, from surfaces
to be excavated within limits indicated.
.3 Cut pavement or sidewalk neatly along limits of
proposed excavation in order that surface may break
evenly and cleanly.
.4 Remove trees, stumps, logs, brush, shrubs,
bushes, vines, undergrowth, rotten wood, dead plant
material, exposed boulders and debris within areas
designated on drawings.



NRC Montreal Campus EARTHWORK FOR MINOR WORKS Section 31 00 99
M42 Driveway Page 3
Rehabilitation September 2013

.5 Remove stumps and tree roots below footings,
slabs, and paving, and to 600 mm below finished grade
elsewhere.

3.3 EXCAVATION .1 Topsoil stripping:

.1 Do not handle topsoil while in wet or frozen
condition or in any manner in which soil structure is
adversely affected.
.2 Strip topsoil to depths as directed by the
Departmental Representative. Avoid mixing topsoil with
subsoil.
.3 Strip topsoil over areas to be covered by new
construction, over areas where grade changes are
required, and so that excavated material may be
stockpiled without covering topsoil.
.4 Stockpile in locations as directed by the
Departmental Representative.

.2 Excavate as required to carry out work, in all materials
met.
.1 Do not disturb soil or rock below bearing
surfaces. Notify the Departmental Representative when
excavations are complete.
.2 If bearings are unsatisfactory, additional
excavation will be authorized in writing and paid for
as additional work.
.3 Fill excavation taken below depths shown without
the Departmental Representative's written
authorization with concrete of same strength as for
footings.

.3 Excavate trenches to provide uniform continuous
bearing and support for 150 mm thickness of pipe bedding
material on solid and undisturbed ground. Trench widths
below point 150 mm above pipe not to exceed diameter
of pipe plus 600 mm.

.4 Excavate for slabs and paving to subgrade levels.
.1 Remove topsoil, organic matter, debris and other
loose and harmful matter encountered at subgrade level.

3.4 SITE QUALITY
CONTROL

.1 Fill material and spaces to be filled to be inspected
and approved by the Departmental Representative.

3.5 BACKFILLING .1 Start backfilling only after inspection and receipt of
written approval of fill material and spaces to be
filled from the Departmental Representative.

.2 Remove snow, ice, construction debris, organic soil and
standing water from spaces to be filled.

.3 Lateral support: maintain even levels of backfill
around structures as work progresses, to equalize earth
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pressures.

.4 Compaction of subgrade: compact existing subgrade
under walks, paving, and slabs on grade, to same
compaction as specified for fill. Fill excavated areas
with selected subgrade material compacted as specified
for fill.

.5 Placing:
.1 Place backfill, fill and basecourse material in
150 mm lifts. Add water as required to achieve specified
density.
.2 Place unshrinkable fill in areas as indicated.
Consolidate and level unshrinkable fill with internal
vibrators.

.6 Compaction: compact each layer of material to densities
as indicated in the geotechnical report or to
ASTM D 698 if not otherwise indicated:
.1 To underside of basecourses: 95%.
.2 Basecourses: 100%.
.3 Elsewhere: 90%.

.7 Under slabs and paving:
.1 Use native backfill up to bottom of granular base
courses.
.2 Use the follow for granular courses:

.1 Sub-base: minimum 250 mm Granular B Type
II.
.2 Base: 150 mm Granular A.

.8 In trenches:
.1 Up to 300 mm above pipe or conduit: sand or
granular material as directed by the Departmental
Representative.
.2 Over 300 mm above pipe or conduit: native
material approved by the Departmental Representative.

.9 Under seeded and sodded areas: use site excavated
material to bottom of topsoil except in trenches and
within 600 mm of foundations.

.10 Against foundations (except as applicable to trenches
and under slabs and paving): excavated material or
imported material with no stones larger than 200 mm
diameter within 600 mm of structures.

3.6 GRADING .1 Grade to ensure that water will drain away from
buildings, walls and paved areas, to catch basins and
other disposal areas approved by the Departmental
Representative. Grade to be gradual between finished
spot elevations as indicated.

3.7 CLEANING .1 Progress Cleaning: clean in accordance with Section
01 74 11 - Cleaning.



NRC Montreal Campus EARTHWORK FOR MINOR WORKS Section 31 00 99
M42 Driveway Page 5
Rehabilitation September 2013

.1 Dispose of cleared and grubbed material off site
daily.

.2 Final Cleaning: upon completion remove surplus
materials, rubbish, tools and equipment in accordance
with Section 01 74 11 - Cleaning.
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PART 1 - GENERAL

1.1 RELATED SECTIONS .1 Section 31 00 99 - Earthwork for Minor Works

.2 Section 31 05 16 – Aggregate Materials

.3 Section 33 46 16 – Subdrain Piping

.4 Section 33 42 13 – Pipe Culverts

1.2 MEASUREMENT FOR
PAYMENT

.1 No measurement for payment will be made under this
section. Work performed under this Section will be
incidental to work in other related Sections.

1.3 REFERENCES .1 American Society for Testing and Materials
International (ASTM)
.1 ASTM C 117-04, Standard Test Method for Material
Finer than 0.075 mm (No.200) Sieve in Mineral
Aggregates by Washing.
.2 ASTM C 136-05, Standard Test Method for Sieve
Analysis of Fine and Coarse Aggregates.
.3 ASTM D 422-63 2002, Standard Test Method for
Particle-Size Analysis of Soils.
.4 ASTM D 698-00ae1, Standard Test Methods for
Laboratory Compaction Characteristics of Soil Using
Standard Effort (12,400 ft-lbf/ft ³) (600 kN-m/m ³).
.5 ASTM D 1557-02e1, Standard Test Methods for
Laboratory Compaction Characteristics of Soil Using
Modified Effort (56,000 ft-lbf/ft ³) (2,700 kN-m/m ³).
.6 ASTM D 4318-05, Standard Test Methods for Liquid
Limit, Plastic Limit, and Plasticity Index of Soils.

.2 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-8.1-88, Sieves, Testing, Woven Wire,
Inch Series.
.2 CAN/CGSB-8.2-M88, Sieves, Testing, Woven Wire,
Metric.

.3 Canadian Standards Association (CSA International)
.1 CAN/CSA-A3000-03, Cementitious Materials
Compendium (Consists of A3001, A3002, A3003, A3004 and
A3005).

.1 CSA-A3001-03, Cementitious Materials for
Use in Concrete.

.2 CSA-A23.1/A23.2-04, Concrete Materials and
Methods of Concrete Construction/Methods of Test and
Standard Practices for Concrete.

1.4 DEFINITIONS .1 Excavation classes: two classes of excavation will be
recognized; common excavation and rock excavation.
.1 Rock : solid material in excess of 1.00 m ³ and
which cannot be removed by means of heavy duty
mechanical excavating equipment with 0.95 to 1.15 m³
bucket. Frozen material not classified as rock.
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.2 Common excavation: excavation of materials of
whatever nature, which are not included under
definitions of rock excavation.

.2 Unclassified excavation: excavation of deposits of
whatever character encountered in Work.

.3 Topsoil:
.1 Material capable of supporting good vegetative
growth and suitable for use in top dressing,
landscaping and seeding.
.2 Material reasonably free from subsoil, clay
lumps, brush, objectionable weeds, and other litter,
and free from cobbles, stumps, roots, and other
objectionable material larger than 25 millimeters in
any dimension.

.4 Waste material: excavated material unsuitable for use
in Work or surplus to requirements.

.5 Borrow material: material obtained from locations
outside area to be graded, and required for
construction of fill areas or for other portions of
Work.

.6 Recycled fill material: material, considered inert,
obtained from alternate sources and engineered to meet
requirements of fill areas.

.7 Unsuitable materials:
.1 Weak, chemically unstable, and compressible
materials.
.2 Frost susceptible materials:

.1 Fine grained soils with plasticity index
less than 10 when tested to ASTM D 4318, and
gradation within limits specified when tested to
ASTM D 422 and ASTM C 136: Sieve sizes to
CAN/CGSB-8.1.
.2 Coarse grained soils containing more than
20 % by mass passing 0.075 mm sieve.

.8 Unshrinkable fill: very weak mixture of cement,
concrete aggregates and water that resists settlement
when placed in utility trenches, and capable of being
readily excavated.

1.5 ACTION AND
INFORMATIONAL
SUBMITTALS

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

.2 Quality Control: in accordance with Section 01 45 00
- Quality Control:
.1 Submit condition survey of existing conditions.
.2 Submit for review by the Departmental
Representative proposed dewatering and heave
prevention methods.
.3 Submit to the Departmental Representative
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written notice at least 5 days prior to excavation work,
to ensure cross sections are taken.
.4 Notify the Departmental Representative when
bottom of excavation is reached.
.5 Submit to the Departmental Representative
testing results and report.

.4 Preconstruction Submittals:
.1 Submit construction equipment list for major
equipment to be used in this section prior to start of
Work.
.2 Submit records of underground utility locates,
indicating: location plan of relocated and abandoned
services, as required.

.5 Samples:
.1 Submit samples in accordance with Section
01 33 00 - Submittal Procedures.
.2 Inform the Departmental Representative at least
4 weeks prior to beginning Work, of proposed source of
fill and unshrinkable fill materials and provide access
for sampling.
.3 At least 4 weeks prior to beginning Work, inform
the Departmental Representative source of fly ash and
submit samples to the Departmental Representative.

.1 Do not change source of Fly Ash without
written approval of the Departmental
Representative.

1.6 QUALITY
ASSURANCE

.1 Qualification Statement: submit proof of insurance
coverage for professional liability.

.2 Where the Departmental Representative is employee of
Contractor, submit proof that Work by the Departmental
Representative is included in Contractor's insurance
coverage.

.3 Submit design and supporting data at least 2 weeks prior
to beginning Work.

.4 Design and supporting data submitted to bear stamp and
signature of qualified professional engineer
registered or licensed in Province of Ottawa, Canada.

.5 Keep design and supporting data on site.

.6 Engage services of qualified professional Engineer who
is registered or licensed in Province of Ontario,
Canada in which Work is to be carried out to design and
inspect cofferdams, shoring, bracing and underpinning
required for Work.

.7 Do not use soil material until written report of soil
test results are reviewed and approved by the
Departmental Representative.
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.8 Health and Safety Requirements:

.1 Do construction occupational health and safety
in accordance with Section 01 35 29.06 - Health and
Safety Requirements.

1.7 WASTE
MANAGEMENT AND
DISPOSAL

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

.2 Divert excess aggregate materials from landfill to
local quarry for reuse.

1.8 EXISTING
CONDITIONS

.1 Buried services:
.1 Before commencing work establish location of
buried services on and adjacent to site.
.2 Arrange with appropriate authority for
relocation of buried services that interfere with
execution of work: pay costs of relocating services.
.3 Remove obsolete buried services within 2 m of
foundations: cap cut-offs.
.4 Size, depth and location of existing utilities
and structures as indicated are for guidance only.
Completeness and accuracy are not guaranteed.
.5 Prior to beginning excavation Work, notify
authorities, including the Departmental
Representative, and state of use of buried utilities
and structures. Clearly mark such locations to prevent
disturbance during Work.
.6 Confirm locations of buried utilities by careful
soil hydrovac methods.
.7 Maintain and protect from damage, water, sewer,
gas, electric, telephone and other utilities and
structures encountered.
.8 Where utility lines or structures exist in area
of excavation, obtain direction of the Departmental
Representative before removing. Costs for such Work to
be paid by Contractor.
.9 Record location of maintained, re-routed and
abandoned underground lines.
.10 Confirm locations of recent excavations adjacent
to area of excavation.

.3 Existing buildings and surface features:
.1 Conduct, with the Departmental Representative,
condition survey of existing buildings, trees and other
plants, lawns, fencing, service poles, wires, rail
tracks, pavement, survey bench marks and monuments
which may be affected by Work.
.2 Protect existing buildings and surface features
from damage while Work is in progress. In event of
damage, immediately make repair as directed by the
Departmental Representative
.3 Where required for excavation, cut roots or
branches as directed by the Departmental
Representative in accordance with Section 32 01 90.33
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- Tree and Shrub Preservation.

PART 2 - PRODUCTS

2.1 MATERIALS .1 Type 1 and Type 2 fill: properties to Section 31 05 16
- Aggregate Materials and the following requirements:
.1 Crushed, pit run or screened stone, gravel or
sand.
.2 Gradations to be within limits specified when
tested to ASTM C 136 and ASTM C 117. Sieve sizes to
CAN/CGSB-8.1.

PART 3 - EXECUTION

3.1 SITE
PREPARATION

.1 Remove obstructions, ice and snow, from surfaces to be
excavated within limits indicated.

.2 Cut pavement or sidewalk neatly along limits of
proposed excavation in order that surface may break
evenly and cleanly.

3.2
PREPARATION/
PROTECTION

.1 Protect existing features in accordance with Section
01 56 00 - Temporary Barriers and Enclosures and
applicable local regulations.

.2 Keep excavations clean, free of standing water, and
loose soil.

.3 Where soil is subject to significant volume change due
to change in moisture content, cover and protect to the
Departmental Representative approval.

.4 Protect natural and man-made features required to
remain undisturbed. Unless otherwise indicated or
located in an area to be occupied by new construction,
protect existing trees from damage.

.5 Protect buried services that are required to remain
undisturbed.

3.3 STOCKPILING .1 Stockpile fill materials in areas designated by the
Departmental Representative.
.1 Stockpile granular materials in manner to
prevent segregation.

.2 Protect fill materials from contamination.

.3 Implement sufficient erosion and sediment control
measures to prevent sediment release off construction
boundaries and into water bodies.

3.4 DEWATERING AND
HEAVE PREVENTION

.1 Keep excavations free of water while Work is in
progress.
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.2 Provide for the Departmental Representative's approval
details of proposed dewatering or heave prevention
methods, including dikes, well points, and sheet pile
cut-offs.

.3 Avoid excavation below groundwater table if quick
condition or heave is likely to occur.
.1 Prevent piping or bottom heave of excavations by
groundwater lowering, sheet pile cut-offs, or other
means.

.4 Protect open excavations against flooding and damage
due to surface run-off.

.5 Dispose of water in [accordance with Section 01 35 43
- Environmental Procedures to approved manner not
detrimental to public and private property, or portion
of Work completed or under construction.
.1 Provide and maintain temporary drainage ditches
and other diversions outside of excavation limits.

3.5 EXCAVATION .1 Advise the Departmental Representative at least 7 days
in advance of excavation operations for initial cross
sections to be taken.

.2 Excavate to lines, grades, elevations and dimensions
as indicated.

.3 Remove concrete, paving, walks, curbs and other
obstructions encountered during excavation as
indicated

.4 Excavation must not interfere with bearing capacity of
adjacent foundations.

.5 Do not disturb soil within branch spread of trees or
shrubs that are to remain.
.1 If excavating through roots, excavate by hand and
cut roots with sharp axe or saw.

.6 For trench excavation, unless otherwise authorized by
the Departmental Representative in writing, do not
excavate more than 30 m of trench in advance of
installation operations and do not leave open more than
15 m at end of day's operation.

.7 Keep excavated and stockpiled materials safe distance
away from edge of trench as directed by the Departmental
Representative.

.8 Restrict vehicle operations directly adjacent to open
trenches.

.9 Dispose of surplus and unsuitable excavated material
in approved location off site.
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.10 Do not obstruct flow of surface drainage or natural
watercourses.

.11 Earth bottoms of excavations to be undisturbed soil,
level, free from loose, soft or organic matter.

.12 Notify the Departmental Representative when bottom of
excavation is reached.

.13 Obtain the Departmental Representative approval of
completed excavation.

.14 Remove unsuitable material from trench bottom
including those that extend below required elevations
to extent and depth as directed by the Departmental
Representative.

.15 Correct unauthorized over-excavation as follows:
.1 Fill under bearing surfaces and footings with
Type 2 fill compacted to not less than 100% of corrected
Standard Proctor maximum dry density in accordance with
Section 31 05 10 - Corrected Maximum Dry Density for
Fill.
.2 Fill under other areas with Type 2 fill compacted
to not less than 95 % of corrected Standard Proctor
maximum dry density in accordance with Section 31 05 10
- Corrected Maximum Dry density fir Fill.

.16 Hand trim, make firm and remove loose material and
debris from excavations.
.1 Where material at bottom of excavation is
disturbed, compact foundation soil to density at least
equal to undisturbed soil.
.2 Clean out rock seams and fill with concrete
mortar or grout to approval of the Departmental
Representative.

3.6 FILL TYPES AND
COMPACTION

.1 Use types of fill as indicated or specified below.
Compaction densities are percentages of maximum
densities obtained from ASTM D 698 / ASTM D 1557 in
accordance with Section 31 05 10 - Corrected Maximum
Dry Density for Fill.

.1 Under concrete slabs: provide 150 mm compacted
thickness base course of Type 1 fill to underside of
slab. Compact base course to 100 %.

3.7 BEDDING AND
SURROUND OF
UNDERGROUND
SERVICES

.1 Place and compact granular material for bedding and
surround of underground services.

.2 Place bedding and surround material in unfrozen
condition.

3.8 BACKFILLING .1 Vibratory compaction equipment.
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.2 Do not proceed with backfilling operations until
completion of following:
.1 The Departmental Representative has inspected
and approved installations.
.2 The Departmental Representative has inspected
and approved of construction below finish grade.
.3 Inspection, testing, approval, and recording
location of underground utilities.

.3 Areas to be backfilled to be free from debris, snow,
ice, water and frozen ground.

.4 Do not use backfill material which is frozen or contains
ice, snow or debris.

.5 Place backfill material in uniform layers not exceeding
150 mm compacted thickness up to grades indicated.
Compact each layer before placing succeeding layer.

.6 Backfilling around installations:

.1 Place bedding and surround material as specified
elsewhere.
.2 Do not backfill around or over cast-in-place
concrete within 24 hours after placing of concrete.
.3 Place layers simultaneously on both sides of
installed Work to equalize loading.

3.9 RESTORATION .1 Upon completion of Work, remove waste materials and
debris in accordance to Section 01 74 21 -
Construction/Demolition Waste Management and
Disposal, trim slopes, and correct defects as directed
by the Departmental Representative.

.2 Replace topsoil as indicated.

.3 Reinstate lawns to elevation which existed before
excavation.

.4 Reinstate pavements and sidewalks disturbed by
excavation to thickness, structure and elevation which
existed before excavation.

.5 Clean and reinstate areas affected by Work as directed
by the Departmental Representative.

.6 Use temporary plating to support traffic loads over
unshrinkable fill for initial 24 hours.

.7 Protect newly graded areas from traffic and erosion and
maintain free of trash or debris.



NRC Montreal Campus Aggregate Materials Section 31 05 16
M42 Site Page 1
Rehabilitation September 2013

PART 1 - GENERAL

1.1 RELATED SECTIONS .1 Section 01 11 11 – Pay Item Descriptions

.2 Section 31 23 33.01 – Excavating, Trenching and
Backfilling

.3 Section 32 11 16.01 – Granular Sub-base

.4 Section 32 11 23 – Aggregate Base Courses

.5 Section 32 12 16.02 – Asphalt Paving for Building Sites

1.2 REFERENCES .1 American Society for Testing and Materials (ASTM)
.1 ASTM D 4791-99, Standard Test Method for Flat
Particles, Elongated Particles, or Flat and Elongated
Particles in Coarse Aggregate.

1.3 SAMPLES .1 Submit samples in accordance with Section 01 33 00 -
Submittal Procedures.

.2 Allow continual sampling by the Departmental
Representative during production.

.3 Provide the Departmental Representative with access to
source and processed material for sampling.

.4 Install sampling to allow The Departmental
Representative to obtain representative samples of
items being produced.

.5 Pay cost of sampling and testing of aggregates which
fail to meet specified requirements.

.6 Provide water, electric power and propane to the
Departmental Representative laboratory trailer at
production site.

1.4 WASTE
MANAGEMENT AND
DISPOSAL

.1 Divert unused granular materials from landfill to local
quarry.

PART 2 - PRODUCTS

2.1 MATERIALS .1 Aggregate quality: sound, hard, durable material free
from soft, thin, elongated or laminated particles,
organic material, clay lumps or minerals, or other
substances that would act in deleterious manner for use
intended.

.2 Flat and elongated particles of coarse aggregate: to
ASTM D 4791.
.1 Greatest dimension to exceed five times least
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dimension.

.3 Fine aggregates satisfying requirements of applicable
section to be one, or blend of following:
.1 Natural sand.
.2 Manufactured sand.
.3 Screenings produced in crushing of quarried
rock, boulders, gravel or slag.

.4 Coarse aggregates satisfying requirements of
applicable section to be one of or blend of following:
.1 Crushed rock.
.2 Gravel nd cruashed gravel composed of naturally
formed particles of stone.
.3 Light weight aggregate, including slag and
expanded shale.

2.2 SOURCE QUALITY
CONTROL

.1 Inform the Departmental Representative of proposed
source of aggregates and provide access for sampling
at least 4 weeks prior to commencing production.

.2 If, in opinion of the Departmental Representative,
materials from proposed source do not meet, or cannot
reasonably be processed to meet, specified
requirements, locate an alternative source or
demonstrate that material from source in question can
be processed to meet specified requirements.

.3 Advise the Departmental Representative 4 weeks in
advance of proposed change of material source.

.4 Acceptance of material at source does not preclude
future rejection if it fails to conform to requirements
specified, lacks uniformity, or if its field
performance is found to be unsatisfactory.

PART 3 - EXECUTION

3.1 PREPARATION .1 Aggregate source preparation
.1 Prior to excavating materials for aggregate
production, clear and grub area to be worked, and strip
unsuitable surface materials. Dispose of cleared,
grubbed and unsuitable materials as directed by the
Departmental Representative.
.2 Where clearing is required, leave screen of trees
between cleared area and roadways as directed.
.3 Clear, grub and strip area ahead of quarrying or
excavating operation sufficient to prevent
contamination of aggregate by deleterious materials.
.4 When excavation is completed dress sides of
excavation to nominal 1.5:1 slope, and provide drains
or ditches as required to prevent surface standing
water.
.5 Trim off and dress slopes of waste material piles
and leave site in neat condition.
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.2 Processing
.1 Process aggregate uniformly using methods that
prevent contamination, segregation and degradation.
.2 Blend aggregates, if required, to obtain
gradation requirements, percentage of crushed
particles, or particle shapes, as specified. Use
methods and equipment approved by the Departmental
Representative.
.3 Wash aggregates, if required to meet
specifications. Use only equipment approved by the
Departmental Representative.
.4 When operating in stratified deposits use
excavation equipment and methods that produce uniform,
homogeneous aggregate.

.4 Handling
.1 Handle and transport aggregates to avoid
segregation, contamination and degradation.

.5 Stockpiling
.1 Stockpile aggregates on site in locations as
indicated unless directed otherwise by the
Departmental Representative. Do not stockpile on
completed pavement surfaces.
.2 Stockpile aggregates in sufficient quantities to
meet Project schedules.
.3 Stockpiling sites to be level, well drained, and
of adequate bearing capacity and stability to support
stockpiled materials and handling equipment.
.4 Except where stockpiled on acceptably stabilized
areas, provide compacted sand base not less than 300
mm in depth to prevent contamination of aggregate.
Stockpile aggregates on ground but do not incorporate
bottom 300 mm of pile into Work.
.5 Separate different aggregates by strong, full
depth bulkheads, or stockpile far enough apart to
prevent intermixing.
.6 Do not use intermixed or contaminated materials.
Remove and dispose of rejected materials as directed
by the Departmental Representative within 48 h of
rejection.
.7 Stockpile materials in uniform layers of
thickness as follows:

.1 Max 1.5 m for coarse aggregate and base
course materials.
.2 Max 1.5 m for fine aggregate and sub-base
materials.
.3 Max 1.5 m for other materials.

.8 Uniformly spot-dump aggregates delivered to
stockpile in trucks and build up stockpile as
specified.
.9 Do not cone piles or spill material over edges
of piles.
.10 Do not use conveying stackers.
.11 During winter operations, prevent ice and snow
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from becoming mixed into stockpile or in material being
removed from stockpile.

3.2 CLEANING .1 Leave aggregate stockpile site in tidy, well drained
condition, free of standing surface water.

.2 Leave any unused aggregates in neat compact stockpiles
as directed by the Departmental Representative.

.3 For temporary or permanent abandonment of aggregate
source, restore source to condition meeting
requirements of authority having jurisdiction.
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PART 1 - GENERAL

1.1 RELATED
REQUIREMENTS

.1 Section 31 23 33.01 – Excavating, Trenching, and
Backfilling.

1.2 MEASUREMENT
PROCEDURES .1 Measure geotextiles in square metres of surface covered

by material. No allowance will be made for seams and
overlaps.

1.3 REFERENCES .1 American Society for Testing and Materials
International, (ASTM)
.1 ASTM D 4491-[99a], Standard Test Methods for
Water Permeability of Geotextiles by Permittivity.
.2 ASTM D 4595-[86(2001)], Standard Test Method
for Tensile Properties of Geotextiles by the Wide-Width
Strip Method.
.3 ASTM D 4716-[01], Test Method for Determining
the (In-Plane) Flow Rate Per Unit Width and Hydraulic
Transmissivity of a Geosynthetic Using a Constant Head.
.4 ASTM D 4751-[99a], Standard Test Method for
Determining Apparent Opening Size of a Geotextile.

.2 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-4.2 No. 11.2-M89(April 1997), Textile
Test Methods - Bursting Strength - Ball Burst Test
(Extension of September 1989).
.2 CAN/CGSB-148.1, Methods of Testing Geotextiles
and Complete Geomembranes.

.1 No.2-M85, Methods of Testing
Geosynthetics - Mass per Unit Area.
.2 No.3-M85, Methods of Testing
Geosynthetics - Thickness of Geotextiles.
.3 No.6.1-93, Methods of Testing Geotextiles
and Geomembranes - Bursting Strength of
Geotextiles Under No Compressive Load.
.4 No.7.3-92, Methods of Testing Geotextiles
and Geomembranes - Grab Tensile Test for
Geotextiles.
.5 No. 10-94, Methods of Testing
Geosynthetics - Geotextiles - Filtration Opening
Size.

.3 Canadian Standards Association (CSA International)
.1 CAN/CSA-G40.20/G40.21-98, General Requirements
for Rolled or Welded Structural Quality
Steel/Structural Quality Steel.
.2 CAN/CSA-G164-M92(R1998), Hot Dip Galvanizing of
Irregularly Shaped Articles.
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.4 Ontario Provincial Standard Specifications (OPSS)
.1 OPSS 1860-March 1998, Material Specification for
Geotextiles.

1.5 DELIVERY,
STORAGE AND
HANDLING

.1 During delivery and storage, protect geotextiles from
direct sunlight, ultraviolet rays, excessive heat,
mud, dirt, dust, debris and rodents.

1.6 WASTE
MANAGEMENT AND
DISPOSAL

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

.2 Remove from site and dispose of all packaging materials
at appropriate recycling facilities.

.3 Collect and separate for disposal paper, plastic,
polystyrene, corrugated cardboard packaging material
in appropriate on-site bins for recycling in accordance
with Waste Management Plan.

.4 Fold up metal banding, flatten and place in designated
area for recycling.

PART 2 - PRODUCTS

2.1 MATERIAL .1 Geotextile: woven synthetic fibre fabric, supplied in
rolls.

.2 Physical properties:
.1 Thickness: to CAN/CGSB-148.1, No.3
.2 Mass per unit area: to CAN/CGSB-148.1, No.3
.3 Tensile strength and elongation (in any
principal direction): to ASTM D 4595.
.4 Grab tensile strength and elongation: to
CAN/CGSB-148.1, No.7.3.
.5 Ball burst strength: to CAN/CGSB-4.2, No.11.2
.6 Bursting strength: to CAN/CGSB-148.1, No.6.1

.3 Hydraulic properties:
.1 Apparent opening size (AOS): to ASTM D 4751
.2 Filtration opening size (FOS): to OPSS 1860.
.3 Transmissivity: to ASTM D 4716
.4 Permitivity: to ASTM D 4491

.4 Securing pins and washers: to CAN/CSA-G40.21 , Grade
300W, hot-dipped galvanized with minimum zinc coating
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of 600 g/m² to CAN/CSA G164.

.5 Factory seams: sewn in accordance with manufacturer's
recommendations.

.6 Thread for sewn seams: equal or better resistance to
chemical and biological degradation than geotextile.

PART 3 - EXECUTION

3.1 INSTALLATION .1 Place geotextile material by unrolling onto graded
surface in orientation, manner and locations indicated
and retain in position with pins.

.2 Place geotextile material smooth and free of tension
stress, folds, wrinkles and creases.

.3 Place geotextile material on sloping surfaces in one
continuous length from toe of slope to upper extent of
geotextile.

.4 Overlap each successive strip of geotextile 600 mm over
previously laid strip.

.5 Join successive strips of geotextile by [sewing].

.6 Pin successive strips of geotextile with securing pins
at mid-point of lap as required.

.7 Protect installed geotextile material from
displacement, damage or deterioration before, during
and after placement of material layers.

.8 After installation, cover with overlying layer within
4 h of placement.

.9 Replace damaged or deteriorated geotextile to approval
of Departmental Representative.

.10 Place and compact soil layers in accordance with
Section 31 23 33.01 - Excavating Trenching and
Backfilling.

3.2 CLEANING .1 Remove construction debris from Project site and
dispose of debris in an environmentally responsible and
legal manner.
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3.3 PROTECTION .1 Vehicular traffic not permitted directly on
geotextile.
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PART 1 - GENERAL

1.1 Related
Sections

.1 Section 01 11 11 – Pay Item Descriptions

.2 Section 31 05 16 – Aggregate Materials

.3 Section 32 11 23 – Aggregate Base Courses

.4 Section 31 11 17 – Reshaping Granular Roadbed

.5 Section 31 23 33.01 – Excavating, Trenching and
Backfilling

1.2 Measurement
Procedures

.1 No measurement for payment will be made under this
section.

1.3 References .1 American Society for Testing and Materials (ASTM)
.1 ASTM C 117-95, Standard Test Methods for
Material Finer Than 0.075 mm Sieve in Mineral
Aggregates by Washing.
.2 ASTM C 131-96, Standard Test Method for
Resistance to Degradation of Small-Size Coarse
Aggregate by Abrasion and Impact in the Los Angeles
Machine.
.3 ASTM C 136-96a, Standard Test Method for Sieve
Analysis of Fine and Coarse Aggregates.
.4 ASTM D 422-63(1998), Standard Test Method for
Particle-Size Analysis of Soils.
.5 ASTM D 698-00a, Standard Test Methods for
Laboratory Compaction Characteristics of Soil Using
Standard Effort (12,400ft-lbf/ft³) (600kN-m/m³).
.6 ASTM D 1557-00, Test Method for Laboratory
Compaction Characteristics of Soil Using Modified
Effort (56,000ft-lbf/ft³) (2,700kN-m/m³).
.7 ASTM D 1883-99, Standard Test Method for CBR
(California Bearing Ratio) of Laboratory Compacted
Soils.
.8 ASTM D 4318-00, Standard Test Methods for Liquid
Limit, Plastic Limit and Plasticity Index of Soils.

.2 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-8.1-88, Sieves, Testing, Woven Wire,
Inch Series.
.2 CAN/CGSB-8.2-M88, Sieves, Testing, Woven Wire,
Metric.

1.4 Waste
Management and
Disposal

.1 Divert unused granular material from landfill to local
quarry as approved by Departmental Representative.
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PART 2 - PRODUCTS

2.1 Materials .1 Granular sub-base material: in accordance with Section
31 05 16 - Aggregate Materials and following
requirements:
.1 Crushed, pit run or screened stone, gravel or
sand to OPSS Granular B Type II specifications.
.2 Gradations to be within OPSS limits.

PART 3 - EXECUTION

3.1 Placing .1 Place granular sub-base after subgrade is inspected and
approved by Departmental Representative.

.2 Construct granular sub-base to depth and grade in areas
indicated.

.3 Ensure no frozen material is placed.

.4 Place material only on clean unfrozen surface, free
from snow or ice.

.5 Place granular sub-base materials using methods which
do not lead to segregation or degradation.

.6 For spreading and shaping material, use spreader boxes
having adjustable templates or screeds which will place
material in uniform layers of required thickness.

.7 Place material to full width in uniform layers not
exceeding 150 mm compacted thickness. Departmental
Representative may authorize thicker lifts (layers) if
specified compaction can be achieved.

.8 Shape each layer to smooth contour and compact to
specified density before succeeding layer is placed.

.9 Remove and replace portion of layer in which material
has become segregated during spreading.

3.2 Compaction .1 Compaction equipment to be capable of obtaining
required material densities.

.2 Efficiency of equipment not specified to be proved at
least as efficient as specified equipment at no extra
cost and written approval must be received from
Departmental Representative before use.

.3 Equipped with device that records hours of actual work,
not motor running hours.

.4 Compact to density of not less than 98% maximum dry
density in accordance with ASTM D 698 ASTM D 1557.
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.5 Shape and roll alternately to obtain smooth, even and
uniformly compacted sub-base.

.6 Apply water as necessary during compaction to obtain
specified density.

.7 In areas not accessible to rolling equipment, compact
to specified density with mechanical tampers approved
by Departmental Representative.

.8 Correct surface irregularities by loosening and adding
or removing material until surface is within specified
tolerance.

3.3 Proof Rolling .1 For proof rolling use standard roller of 45400 kg gross
mass with four pneumatic tires each carrying 11350 kg
and inflated to 620 kPa. Four tires arranged abreast
with centre to centre spacing of 730 mm maximum.

.2 Obtain approval from Departmental Representative to
use non standard proof rolling equipment.

.3 Proof roll at level in sub-base as indicated. If non
standard proof rolling equipment is approved,
Departmental Representative to determine level of
proof rolling.

.4 Make sufficient passes with proof roller to subject
every point on surface to three separate passes of
loaded tire.

.5 Where proof rolling reveals areas of defective
subgrade:
.1 Remove sub-base and subgrade material to depth
and extent as directed by Departmental Representative.
.2 Backfill excavated subgrade with common material
and compact in accordance with sub-base material and
compact in accordance with this section.
.3 Replace sub-base material and compact.

.6 Where proof rolling reveals areas of defective
sub-base, remove and replace in accordance with this
section at no extra cost.

3.4 Site Tolerances .1 Finished sub-base surface to be within 10 mm of
elevation as indicated but not uniformly high or low.

3.5 Protection .1 Maintain finished sub-base in condition conforming to
this section until succeeding base is constructed, or
until granular sub-base is accepted by Departmental
Representative.
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PART 1 - GENERAL

1.1 MEASUREMENT
PROCEDURES

.1 No measurement for payment will be made under this
section. Work performed under this Section will be
incidental to work in other related Sections.

1.2 REFERENCES .1 Canadian General Standards Board (CGSB).
.1 CAN/CGSB-8.1-88, Sieves Testing, Woven Wire,
Inch Series.
.2 CAN/CGSB-8.2-M88, Sieves Testing, Woven Wire,
Metric.

PART 2 - PRODUCTS

2.1 MATERIALS .1 Granular base material: to Section 31 05 16 - Aggregate
Materials and following requirements:

.1 Crushed stone or gravel consisting of hard,
durable, angular particles, free from clay lumps,
cementation, organic material and other deleterious
materials to OPSS Granular A specifications.
.2 Graduations within limits specified when tested.

PART 3 - EXECUTION

3.1 SEQUENCE OF
OPERATION

.1 Reshaping:

.1 Remove existing asphalt pavement as indicated
unless directed otherwise by Departmental
Representative.
.2 Blade and trim remaining granular material to
elevation and cross section dimensions as indicated
unless directed otherwise by Departmental
Representative.
.3 Where deficiency of material exists, add and
blend in new granular base material as directed by
Departmental Representative. Ensure no frozen material
is used.

.2 Compaction equipment:
.1 Compaction equipment capable of obtaining
required material densities.
.2 Provide Departmental Representative with proof
of equipment efficiency for unspecified equipment.

.1 Efficiency of proposed equipment equal to
specified equipment.
.2 Obtain approval from Departmental
Representative before use.

.3 Equip with device that records hours of actual
work, not motor running hours.

.3 Compacting:
.1 Compact to density minimum 100 maximum dry
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density in accordance with ASTM D 698.
.2 Shape and roll alternately to obtain smooth, even
and uniformly compacted base.
.3 Apply water as necessary during compaction to
obtain specified density.
.4 Use mechanical tampers, approved by Departmental
Representative to compact areas not accessible to
rolling equipment to specified density.

.4 Repair of soft areas:
.1 Correct soft areas by removing defective
material to depth and extent directed by Departmental
Representative. Replace with material acceptable to
Departmental Representative and compact to specified
density.
.2 Maintain reshaped surface in condition
conforming to this section until succeeding material
is applied or until acceptance by Departmental
Representative.

3.2 SITE TOLERANCES .1 Reshaped compacted surface within plus or minus 10 mm
of elevation as indicated.
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PART 1 - GENERAL

1.1 Related Sections .1 Section 01 11 11 – Pay Item Descriptions

.2 Section 31 05 16 – Aggregate Materials

.3 Section 32 11 17 – Reshaping Granular Roadbed

1.2 References .1 American Society for Testing and Materials (ASTM)
.1 ASTM C 117-95, Standard Test Methods for
Material Finer Than 0.075 mm Sieve in Mineral
Aggregates by Washing.
.2 ASTM C 131-96, Standard Test Method for
Resistance to Degradation of Small-Size Coarse
Aggregate by Abrasion and Impact in the Los Angeles
Machine.
.3 ASTM C 136-96a, Standard Test Method for Sieve
Analysis of Fine and Coarse Aggregates.
.4 ASTM D 698-00a, Standard Test Methods for
Laboratory Compaction Characteristics of Soil Using
Standard Effort (12,400ft-lbf/ft³) (600kN-m/m³).
.5 ASTM D 1557-00, Test Method for Laboratory
Compaction Characteristics of Soil Using Modified
Effort (56,000ft-lbf/ft³) (2,700kN-m/m³).
.6 ASTM D 1883-99, Standard Test Method for CBR
(California Bearing Ratio) of Laboratory Compacted
Soils.
.7 ASTM D 4318-00, Standard Test Methods for Liquid
Limit, Plastic Limit and Plasticity Index of Soils.

.2 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-8.1-88, Sieves, Testing, Woven Wire,
Inch Series.
.2 CAN/CGSB-8.2-M88, Sieves, Testing, Woven Wire,
Metric.

1.3 Delivery,
Storage, and
Handling

.1 Deliver and stockpile aggregates in accordance with
Section 31 05 16 - Aggregate Materials.

1.4 Waste
Management and
Disposal

.1 Separate and recycle waste materials in accordance with
Section 01 74 19 - Construction/Demolition Waste
Management And Disposal.

.2 Divert unused granular material from landfill to local
quarry as approved by the Departmental Representative.

PART 2 - PRODUCTS

2.1 Materials .1 Granular base: material in accordance with Section
31 05 16 - Aggregate Materials and following
requirements:
.1 Crushed stone or gravel to OPSS Granular A
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specifications.
.2 Gradations to be within OPSS limits.

PART 3 - EXECUTION

3.1 Sequence of
Operation

.1 Place granular base after sub-base surface is inspected
and approved by the Departmental Representative.

.2 Placing
.1 Construct granular base to depth and grade in
areas indicated.
.2 Ensure no frozen material is placed.
.3 Place material only on clean unfrozen surface,
free from snow and ice.
.4 For spreading and shaping material, use spreader
boxes having adjustable templates or screeds which will
place material in uniform layers of required thickness.
.5 Place material to full width in uniform layers
not exceeding 150 mm compacted thickness. The
Departmental Representative may authorize thicker
lifts (layers) if specified compaction can be achieved.
.6 Shape each layer to smooth contour and compact
to specified density before succeeding layer is placed.
.7 Remove and replace that portion of layer in which
material becomes segregated during spreading.

.3 Compaction Equipment
.1 Compaction equipment to be capable of obtaining
required material densities.

.4 Compacting
.1 Compact to density not less than 100% maximum dry
density in accordance with ASTM D 698 / ASTM D 1557.
.2 Shape and roll alternately to obtain smooth, even
and uniformly compacted base.
.3 Apply water as necessary during compacting to
obtain specified density.
.4 In areas not accessible to rolling equipment,
compact to specified density with mechanical tampers
approved by the Departmental Representative.
.5 Correct surface irregularities by loosening and
adding or removing material until surface is within
specified tolerance.

3.2 Site Tolerances .1 Finished base surface to be within plus or minus 10 mm
of established grade and cross section but not
uniformly high or low.

3.3 Protection .1 Maintain finished base in condition conforming to this
Section until succeeding material is applied or until
acceptance by the Departmental Representative.
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PART 1 - GENERAL

1.1 RELATED SECTIONS .1 Section 01 11 11 – Pay Item Descriptions

.2 Section 31 05 16 – Aggregate Materials

1.2 ACTION AND
INFORMATIONAL
SUBMITTALS

.1 Submit product data in accordance with Section 01 33 00
- Submittal Procedures.

.2 Submit asphalt concrete mix design to The Departmental
Representative for approval.

.3 Materials to be tested by testing laboratory approved
by The Departmental Representative.

.4 Submit test certificates showing suitability of
materials at least 4 weeks prior to commencing work.

.5 Submit samples in accordance with Section 01 33 00 -
Submittal Procedures.

.6 Inform The Departmental Representative of proposed
source of aggregates and provide access for sampling
at least 4 weeks prior to commencing work.

.7 Submit samples of following materials proposed for use
at least 4 weeks prior to commencing work:
.1 One 5 L container of asphalt cement.

PART 2 - PRODUCTS

2.1 MATERIALS .1 Granular base and sub-base material: to Section
31 05 16 - Aggregate Materials and following
requirements:
.1 Crushed or screened stone, gravel or sand to OPSS
Granular A and B Type II specifications.
.2 Gradations: within OPSS limits.

.2 Mineral filler for asphalt concrete:
.1 Shall be according to OPSS 1003.

.3 Asphalt cement: performance graded asphalt cement per
OPSS 1101.

.4 Asphalt prime: to CAN/CGSB-16.1, grade RM-20
CAN/CGSB-16.2, grade SS-1.

.5 Sand blotter: clean granular material passing 4.75 mm
sieve and free from organic matter or other deleterious
materials.

.7 Asphalt tack coat: to CAN/CGSB-16.2, grade SS-1.
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2.2 EQUIPMENT .1 Pavers: mechanical grade controlled self-powered
pavers capable of spreading mix within specified
tolerances, true to line, grade and crown indicated.

.2 Rollers: sufficient number of rollers of type and
weight to obtain specified density of compacted mix.

.3 Vibratory rollers for parking lots and driveways:
.1 Minimum drum diameter: 750 mm.
.2 Maximum amplitude of vibration (machine
setting): 0.5 mm for lifts less than 40 mm thick.

.4 Haul trucks: of sufficient number and of adequate size,
speed and condition to ensure orderly and continuous
operation and as follows:
.1 Boxes with tight metal bottoms.
.2 Covers of sufficient size and weight to
completely cover and protect asphalt mix when truck
fully loaded.
.3 In cool weather or for long hauls, insulate
entire contact area of each truck box.

.5 Suitable hand tools.

2.3 MIX DESIGN .1 Mix design to OPSS 1151.04.02.

.2 Job mix formula to be approved by The Departmental
Representative.

.3 Do not change job-mix without prior approval of The
Departmental Representative. When change in material
source proposed, new job-mix formula to be approved by
The Departmental Representative.

PART 3 - EXECUTION

3.1 SUBGRADE
SURFACE
PREPARATION AND
INSPECTION

.1 Verify grades of items set in paving area for conformity
with elevations and sections before placing granular
base and sub-base material.

.2 Obtain approval of subgrade by The Departmental
Representative before placing granular sub-base and
base.

3.2 GRANULAR
SUB-BASE AND
GRANULAR BASE

.1 Place granular base and sub-base material on clean
unfrozen surface, free from snow and ice.

.2 Place granular base and sub-base to compacted
thicknesses as indicated. Do not place frozen material.

.3 Place in layers not exceeding 150 mm compacted
thickness. Compact to density not less than 98 % maximum
dry density in accordance with ASTM D 698.
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.4 Finished base surface to be within 10 mm of specified
grade, but not uniformly high or low.

3.3 ASPHALT PRIME .1 Cutback asphalt:
.1 Heat asphalt prime for pumping and spraying in
accordance with CAN/CGSB-16.1.
.2 Apply cutback asphalt prime to granular base, at
rate directed by The Departmental Representative, but
do not exceed 2.2 L/m².
.3 Apply on dry surface, unless otherwise directed
by The Departmental Representative.

.2 Emulsified asphalt:
.1 Dilute asphalt emulsion with clean water at 1:1
ratio for application. Mix thoroughly by pumping or
other method approved by The Departmental
Representative.
.2 Apply diluted asphalt emulsion at rate directed
by The Departmental Representative but do not exceed
5 L/m².
.3 Apply on damp surface unless otherwise directed
by The Departmental Representative.

.3 Do not apply prime when air temperature is less than
5 degrees C or when rain is forecast within 2 hours.

.4 If asphalt prime fails to set within 24 hours, spread
sand blotter material in amounts required to absorb
excess material. Sweep and remove excess blotter
material.

3.4 ASPHALT TACK
COAT

.1 In accordance with Section 32 12 13.16 - Asphalt Tack
Coats.

3.5 PLANT AND
MIXING REQUIREMENTS

.1 In accordance with ASTM D 995.

3.6 ASPHALT
CONCRETE PAVING

.1 Obtain approval from The Departmental Representative
before placing asphalt mix.

.2 Place asphalt mix only when base or previous course is
dry and air temperature is above 7 degrees C.

.3 Place asphalt concrete in compacted layers not
exceeding 50 mm (one lift).

.4 Compact each course with roller as soon as it can
support roller weight without undue cracking or
displacement.

.5 Compact parking lot and driveway asphalt concrete to
required density. Roll until roller marks are
eliminated.
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.6 Keep roller speed slow enough to avoid mix displacement
and do not stop roller on fresh pavement.

.7 Moisten roller wheels with water to prevent pick up of
material.

.8 Compact mix with hot tampers or other equipment
approved by The Departmental Representative, in areas
inaccessible to roller.

.11 Finish surface to be within 10 mm of design elevation
and with no irregularities greater than 10 mm in 4.5
m.

.12 Repair areas showing checking, rippling or segregation
as directed by The Departmental Representative.

3.7 JOINTS .1 Remove surplus material from surface of previously laid
strip. Do not deposit on surface of freshly laid strip.

.2 Paint contact surfaces of existing structures such as
manholes, curbs or gutters with bituminous material
prior to placing adjacent pavement.

.3 For cold joints, cut back to full depth vertical face
and tack face with hot asphalt.

.4 For longitudinal joints, overlap previously laid strip
with spreader by 25 to 50 mm.

3.8 TESTING .1 Inspection and testing of asphalt pavement will be
carried out by designated testing laboratory in
accordance with Section 01 45 00 - Quality Control.

.2 Costs of tests will be paid under cash allowance.

3.9 PROTECTION .1 Keep vehicular traffic off newly paved areas until
paving surface temperature has cooled below 38 degrees
C. Do not permit stationary loads on pavement until 24
hours after placement.

.2 Provide access to buildings as required. Arrange paving
schedule so as not to interfere with normal use of
premises.
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PART 1 - GENERAL

1.1 RELATED SECTIONS .1 Section 01 11 11 – Pay Item Descriptions

1.2 REFERENCES .1 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-1.5-99, Low Flash Petroleum Spirits
Thinner.
.2 CAN/CGSB 1.74-01, Alkyde Traffic Paint.

.2 Green Seal Environmental Standards (GS)
.1 GS-11-2008, 2nd Edition, Paints and Coatings.

.3 Health Canada / Workplace Hazardous Materials
Information System (WHMIS)
.1 Material Safety Data Sheets (MSDS).

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

.5 South Coast Air Quality Management District (SCAQMD),
California State, Regulation XI. Source Specific
Standards
.1 SCAQMD Rule 1113-A2007, Architectural Coatings.

1.3 ACTION AND
INFORMATIONAL
SUBMITTALS

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

.2 Product Data:

.1 Submit manufacturer's printed product
literature and data sheets for pavement markings and
include product characteristics, performance
criteria, physical size, finish and limitations.
.2 Submit two copies of WHMIS MSDS in accordance
with Section 01 35 29.06 - Health and Safety
Requirements.

.3 Samples:
.1 Submit to The Departmental Representative
following material sample quantities at least 4 weeks
prior to commencing work.

.1 Two 1 L samples of each type of paint.

1.4 DELIVERY,
STORAGE AND
HANDLING

.1 Delivery and Acceptance Requirements: deliver
materials to site in original factory packaging,
labelled with manufacturer's name and address.

.2 Storage and Handling Requirements:
.1 Store materials off ground and in accordance with
manufacturer's recommendations in clean, dry,
well-ventilated area.
.2 Replace defective or damaged materials with new.
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PART 2 - PRODUCTS

2.1 MATERIALS .1 Paint:
.1 To MPI -EXT 2.1B, Alkyd zone/traffic marking.
.2 Paints: in accordance with MPI recommendation
for surface conditions.

.1 Paints: maximum VOC limit 100 g/L to SCAQMD
Rule 1113 to GS-11.

.3 Colour: to MPI listed, yellow and white.

.4 Upon request, The Departmental Representative
will supply qualified product list of paints applicable
to work. Qualified paints may be used but The
Departmental Representative reserves right to perform
further tests.

.2 Thinner: to MPI listed manufacturer.

PART 3 - EXECUTION

3.1 EXAMINATION .1 Verification of Conditions: verify conditions of
substrates and surfaces to receive pavement markings
previously installed under other Sections or Contracts
are acceptable for product installation in accordance
with MPI instructions prior to pavement markings
installation.
.1 Visually inspect substrate in presence of The
Departmental Representative.

.2 Pavement surface: dry, free from water, frost, ice,
dust, oil, grease and other deleterious materials.

.3 Proceed with Work only after unacceptable conditions
have been rectified.

3.2 EQUIPMENT
REQUIREMENTS

.1 Paint applicator: approved pressure type with positive
shut-off distributor capable of applying paint in
single, double and dashed lines and capable of applying
marking components uniformly, at rates specified, and
to dimensions as indicated.

3.3 APPLICATION .1 Pavement markings: laid out by Contractor and verified
by The Departmental Representative.

.2 Unless otherwise approved by The Departmental
Representative, apply paint only when air temperature
is above 10 degrees C, wind speed is less than 60 km/h
and no rain is forecast within next 4 hours.

.3 Apply traffic paint evenly at rate of 3 m² /L.

.4 Do not thin paint unless approved by The Departmental
Representative.

.5 Symbols and letters to dimensions indicated.
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.6 Paint lines: of uniform colour and density with sharp
edges.

.7 Thoroughly clean distributor tank before refilling
with paint of different colour.

3.4 TOLERANCE .1 Paint markings: within plus or minus 12 mm of dimensions
indicated.

.2 Remove incorrect markings as directed by The
Departmental Representative.

3.5 CLEANING .1 Progress Cleaning: clean in accordance with Section
01 74 11 - Cleaning.
.1 Leave Work area clean at end of each day.

.2 Final Cleaning: upon completion remove surplus
materials, rubbish, tools and equipment in accordance
with Section 01 74 11 - Cleaning.

3.6 PROTECTION OF
COMPLETED WORK

.1 Protect pavement markings until dry.

.2 Repair damage to adjacent materials caused by pavement
marking application.
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PART 1 - GENERAL

1.1 SECTION
INCLUDES

.1 Materials and installation for pipe culverts.

1.2 RELATED
SECTIONS

.1 Section 01 33 00 - Submittal Procedures.

.2 Section 31 23 33.01 - Excavating, Trenching
and Backfilling.

.3 Section 31 05 16 - Aggregate Materials.

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

.1 ASTM C 14M-99, Standard Specification
for Concrete Sewer, Storm Drain and

Culvert Pipe (Metric).
.2 ASTM C 76M-02, Standard Specification for

Reinforced Concrete Culvert, Storm Drain
and Sewer Pipe (Metric).

.3 ASTM C 117-95, Standard Test Method for
Material Finer Than 0.075 mm (No. 200)
Sieve in Mineral Aggregates by Washing.

.4 ASTM C 136-01, Standard Test Method for
Sieve Analysis of Fine and Coarse
Aggregates.

.5 ASTM C 144-02, Standard Specification
for Aggregate for Masonry Mortar.

.6 ASTM C 443M-02, Standard Specification
for Joints for Concrete Pipe and
Manholes, Using Rubber Gaskets (Metric).

.7 ASTM D 698-00a, Standard Test Method for
Laboratory Compaction Characteristics of
Soil Using Standard Effort (12,400 ft-
lbf/ft3 (600 kN-m/m3)).

.8 ASTM D 1248-02, Standard Specification
for Polyethylene Plastics Extrusion

Materials For Wire and Cable.
.9 ASTM F 667-97, Standard Specification for

Large Diameter Corrugated Polyethylene
Pipe and Fittings.

.2 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-8.2-M88, Sieves, Testing, Woven

Wire, Metric.

.3 Canadian Standards Association (CSA
International)

.1 CAN/CSA-A3000-98(April 2001),
Cementitious Materials Compendium
(Consists of A5-98, A8-98, A23.5-98,
A362-98, A363-98, A456.1-98, A456.2-98,
A456.3-98).
.1 CAN/CSA-A5-98, Portland Cement.

.2 CAN/CSA-A257 Series-M92(R1998), Standards
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for Concrete Pipe.
.3 CSA-G401-01, Corrugated Steel Pipe

Products.

1.4 SUBMITTALS .1 Submit samples in accordance with Section
01 33 00 - Submittal Procedures.

.2 Inform Engineer at least 4 weeks prior to
beginning Work, of proposed source of bedding
materials and provide access for sampling.

.3 Submit manufacturer's test data and certification
at least 4 weeks prior to beginning Work.

.4 Certification to be marked on pipe.

PART 2 - PRODUCTS

2.1 PVC PIPE AND
FITTINGS

.1 PVC pipe products shall be according to OPSS
1841.

2.2 GRANULAR
BEDDING AND
BACKFILL

.1 Granular bedding and backfill material to Section
31 05 16 - Aggregate Materials and following
requirements:

.1 Crushed pit run or screened stone, gravel
or sand.

.2 Gradations to be within limits specified
when tested to ASTM C 136 and ASTM C 117.
Sieve sizes to CAN/CGSB-8.2.

.2 Table

Sieve Designation % Passing
200 mm -
75 mm 100
50 mm -
38.1 mm -
25 mm -
19 mm -
12.5 mm -
9.5 mm -
4.75 mm 25-85
2.00 mm -
0.425 mm 5-30
0.180 mm -
0.075 mm 0-10

PART 3 - EXECUTION

3.1 TRENCHING .1 Do trenching Work in accordance with Section
31 23 33.01 - Excavating Trenching and
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Backfilling.

.2 Obtain Engineer's approval of trench line and
depth prior to placing bedding material or pipe.

3.2 BEDDING .1 Dewater excavation, as necessary, to allow
placement of culvert bedding in dry condition.

.2 Place minimum thickness of 200 mm of approved
granular material on bottom of excavation and
compact to minimum 95% maximum density to
ASTM D 698.

.3 Shape bedding to fit lower segment of pipe
exterior so that width of at least 50% of pipe
diameter is in close contact with bedding and to
camber as indicated or as directed by Engineer,
free from sags or high points.

.4 Place bedding in unfrozen condition.

3.7 LAYING
PVC PIPE CULVERTS

.1 Begin laying at downstream end of culvert.

.2 Install pipe in trench by lowering.

.3 Ensure bottom of pipe is in contact with shaped
bedding throughout pipe length.

.4 Do not allow water to flow through pipes during
construction except as permitted by Departmental
Representative.

3.8 JOINTS FOR
PVC PIPE CULVERTS

.1 Install pipe lengths in accordance with
manufacturer's instructions.

3.5 BACKFILLING .1 Place granular backfill material, approved by
Engineer, in 150 mm layers to full width,
alternately on each side of culvert, so as not to
displace it laterally or vertically.

.2 Compact each layer to 95% maximum density to
ASTM D 698 taking special care to obtain required
density under haunches.

.3 Protect installed culvert with minimum 600mm
cover of compacted fill before heavy equipment is
permitted to cross. During construction, width of
fill, at its top, to be at least twice diameter
or span of pipe and with slopes not steeper than
1:2.

.4 Place backfill in unfrozen condition.
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PART 1 - GENERAL

1.1 RELATED SECTIONS .1 Section 01 11 11 – Pay Item Descriptions

.2 Section 31 23 33.01 – Excavating, Trenching and
Backfilling

1.2 REFERENCES .1 American Society for Testing and Materials
International, (ASTM)
.1 ASTM C 4-02, Standard Specification for Clay
Drain Tile and Perforated Clay Drain Tile.
.2 ASTM C 136-01, Standard Method for Sieve
Analysis of Fine and Coarse Aggregates.
.3 ASTM C 444M-95, Standard Specification for
Perforated Concrete Pipe Metric.
.4 ASTM C 654M-99 Standard Specification for
Porous Concrete Pipe Metric.
.5 ASTM D 698-00a, Standard Test Methods for
Laboratory Compaction Characteristics of Soil Using
Standard Effort (12,400 ft-lbf/ft³ (600 kN-m/m³)).

.2 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-8.1-88, Sieves, Testing, Woven Wire,
Inch Series.
.2 CAN/CGSB-8.2-M88, Sieves, Testing, Woven Wire,
Metric.

.3 Canadian Standards Association (CSA International)
.1 CSA B1800-02, Plastic Non-pressure Pipe
Compendium - B1800 Series (Consists of B181.1,
B181.2, B181.3, B181.5, B182.1, B182.2, B182.4,
B182.6, B182.7, B182.8 and B182.11).

.1 CSA B182.1-02, Plastic Drain and Sewer
Pipe and Pipe Fittings.

.2 CSA-G401-01, Corrugated Steel Pipe Products.

1.3 ACTION AND
INFORMATIONAL
SUBMITTALS

.1 Submit samples in accordance with Section 01 33 00 -
Submittal Procedures.

.2 Inform The Departmental Representative of proposed
source of bedding and filter materials and provide
access for sampling at least 4 weeks prior to commencing
work.

.3 Submit manufacturer's test data and certification that
drain pipe materials meet requirements of this Section
at least 4 weeks prior to beginning Work.

.4 Certification to be marked on pipe.

PART 2 - PRODUCTS

2.1 MATERIALS .1 Perforated plastic pipe and fittings: to
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CAN/CSA-B182.1. Nominal pipe sizes 150 and 200mm.

.2 Bedding gravel or crushed stone; hard, durable
particles, graded evenly in size from 16 to 8 mm.

.3 Granular filter material in accordance with Section
31 05 16 - Aggregate Materials and following
requirements:
.1 Screened stone or gravel.
.2 Gradations to be within limits specified when
tested to ASTM C 136. Sieve sizes to CAN/CGSB-8.1.

PART 3 - EXECUTION

3.1 TRENCHING .1 Do excavating, trenching and backfilling in accordance
with Section 31 23 33.01 - Excavating Trenching and
Backfilling.

.2 Place bedding and filter material after approval of
trench by The Departmental Representative.

3.2 BEDDING .1 Place 100 mm layer of bedding material to full trench
width and compact to minimum 95% of maximum density to
ASTM D 698.

3.3 INSTALLATION OF
PIPE SUB-DRAINS

.1 Lay pipe drains on prepared bed, true to line and grade
with inverts smooth and free of sags or high points.
.1 Ensure barrel of each pipe is in contact with bed
throughout full length.

.2 Begin laying at outlet and proceed in upstream
direction.

.3 Lay perforated pipes with perforations downwards

.4 Lay bell and spigot pipe with bell ends facing upstream.
.1 Do not mortar joints.

.5 Cover joints of bell and spigot pipe with two-ply tar
paper strips not less than 150 mm wide.
.1 Use strips of sufficient length to permit ends
to be laid flat on bedding and turned outward on either
side of pipe for a minimum distance of 75 mm.

.6 Make joints tight in accordance with manufacturer's
instructions.

.7 Make watertight connections to existing drains, new or
existing manholes and catch basins where indicated or
as directed by The Departmental Representative.

.8 Plug open upstream ends of pipes with watertight
concrete, steel or wood bulkheads.

.11 Wrap or sleeve perforated pipe with geotextile filter
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as indicated.

.12 Backfill remainder of trench to Section 31 23 33.01 -
Excavating Trenching and Backfilling.

.13 Do not place bedding surround and backfill materials
in frozen condition.

.14 Protect sub-drains against flotation during
installation.

.15 Install "Y" connections to surface as indicated, for
flushing.

3.4 CONNECTIONS TO
MUNICIPAL
FACILITIES

.1 Connect pipe sub-drains to municipal storm sewer system
where indicated.
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PART 1 - GENERAL

1.1 REFERENCES .1 Canadian Standards Association (CSA International).
.1 CSA G30.5-M1983(R1998), Welded Steel Wire Fabric
for Concrete Reinforcement.

.2 Department of Justice Canada (Jus).
.1 Canadian Environmental Protection Act (CEPA),
1999, c. 33.
.2 Fertilizers Act (R.S. 1985, c. F-10).
.3 Fertilizers Regulations (C.R.C., c. 666).
.4 Transportation of Dangerous Goods Act (TDGA),
1992, c. 34.

.3 Health Canada - Pest Management Regulatory Agency
(PMRA).
.1 National Standard for Pesticide Education,
Training and Certification in Canada (1995).

.4 Health Canada/Workplace Hazardous Materials
Information System (WHMIS).
.1 Material Safety Data Sheets (MSDS).

1.2 MEASUREMENT FOR
PAYMENT

.1 No measurement for payment will be made under this
section. Work performed under this Section will be
incidental to work in other related Sections.

1.3 DEFINITIONS .1 Mycorrhiza: association between fungus and roots of
plants. This symbiosis, enhances plant establishment
in newly landscaped and imported soils.

1.4 QUALITY
ASSURANCE

.1 Health and Safety:
.1 Do construction occupational health and safety
in accordance with Section 01 35 29.06 - Health and
Safety Requirements.

1.5 SCHEDULING .1 Obtain approval from Departmental Representative of
schedule indicating beginning of Work.

1.6 MAINTENANCE
DURING WARRANTY
PERIOD

.1 From time of acceptance by Departmental Representative
to end of warranty period, perform following
maintenance operations.
.1 Water to maintain soil moisture conditions for
optimum growth and health of plant material without
causing erosion.
.2 Apply fertilizer in early spring at rate of 0.025
kg of nitrogen/m².
.3 Remove dead, broken or hazardous branches from
plant material. Dispose of debris.

PART 2 - PRODUCTS

2.1 MATERIALS .1 Fill:
.1 Type (A): clean, natural river sand and gravel
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material, free from silt, clay, loam, friable or
soluble materials and organic matter.
.2 Type (B): excavated soil, free from roots, rocks
larger than 75 mm, building debris, and toxic
ingredients (salt, oil, etc). Excavated material shall
be approved by Departmental Representative before use
as fill.

.2 Coarse washed stones: 35-75 mm diameter clean round
hard stone.

.3 Fertilizer:
.1 To Canada Fertilizer Act and Fertilizers
Regulations.
.2 Complete, commercial, slow release with 35 % of
nitrogen content in water-insoluble form.

PART 3 - EXECUTION

3.1 IDENTIFICATION
AND PROTECTION

.1 Do construction occupational health and safety in
accordance with Section 01 35 29.06 - Health and Safety
Requirements.

.2 Identify plants and limits of root systems to be
preserved as approved by Departmental Representative.

.3 Protect plant and root systems from damage, compaction
and contamination resulting from construction as
approved by Departmental Representative.

.4 Ensure no pruning is done inside drip line. If pruning
inside drip line is required consult an aborist or
Canadian Certified Horticultural Technician (CCHT) as
approved by Departmental Representative.

3.2 TRENCHING AND
TUNNELING FOR
UNDERGROUND
SERVICES

.1 Centre line location and limits of trench/tunnel
excavation to be approved by Departmental
Representative prior to excavation. Tunnel excavation
to extend 2000 mm from edge of trunk on either side.

.2 Excavate manually within zone of root system. Do not
sever roots greater than 40 mm diameter except at
greater than 500 mm below existing grade. Protect
roots, and cut roots cleanly with sharp disinfected
tools.

.3 Excavate tunnel under centre of tree trunk using
methods and equipment approved by Departmental
Representative.

.4 Minimum acceptable depth to top of tunnel: 1000 mm.

.5 Backfill for tunnel and trench to 85% Standard Proctor
Density. Avoid damage to trunk and roots of tree.
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.6 Complete tunnelling and backfilling at tree within 2
weeks of beginning Work.
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PART 1 - GENERAL

1.1 RELATED SECTIONS .1 Section 01 11 11 – Pay Item Descriptions

.2 Section 32 92 23 – Sodding

1.2 PAYMENT .1 Testing of topsoil: Contractor will pay for cost of
tests as specified in Section 01 29 83 - Payment
Procedures for Testing Laboratory Services.

1.3 REFERENCES .1 Agriculture and Agri-Food Canada
.1 The Canadian System of Soil Classification,
Third Edition, 1998.

.2 Canadian Council of Ministers of the Environment
.1 PN1340-2005, Guidelines for Compost Quality.

1.4 DEFINITIONS .1 Compost:
.1 Mixture of soil and decomposing organic matter
used as fertilizer, mulch, or soil conditioner.
.2 Compost is processed organic matter containing
40% or more organic matter as determined by
Walkley-Black or Loss On Ignition (LOI) test.
.3 Product must be sufficiently decomposed (i.e.
stable) so that any further decomposition does not
adversely affect plant growth (C:N ratio below (25)
(50)), and contain no toxic or growth inhibiting
contaminates.
.4 Composed bio-solids to: CCME Guidelines for
Compost Quality, Category (A) (B).

1.5 ACTION AND
INFORMATIONAL
SUBMITTALS

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

.2 Quality control submittals :
.1 Soil testing: submit certified test reports
showing compliance with specified performance
characteristics and physical properties as described
in PART 2 - SOURCE QUALITY CONTROL.
.2 Certificates: submit product certificates
signed by manufacturer certifying materials comply
with specified performance characteristics and
criteria and physical requirements.

1.6 QUALITY
ASSURANCE

.1 Pre-installation meetings: conduct pre-installation
meeting to verify project requirements, installation
instructions and warranty requirements.

PART 2 - PRODUCTS

2.1 TOPSOIL .1 Topsoil for seeded areas: mixture of particulates,
micro organisms and organic matter which provides
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suitable medium for supporting intended plant growth.
.1 Soil texture based on The Canadian System of Soil
Classification, to consist of 20 to 70 % sand, minimum
7 % clay, and contain 2 to 10 % organic matter by weight.
.2 Contain no toxic elements or growth inhibiting
materials.
.3 Finished surface free from:

.1 Debris and stones over 50 mm diameter.

.2 Course vegetative material, 10 mm diameter
and 100 mm length, occupying more than 2% of soil
volume.

.4 Consistence: friable when moist.

2.2 SOURCE QUALITY
CONTROL

.1 Advise Departmental Representative of sources of
topsoil to be utilized with sufficient lead time for
testing.

.2 Contractor is responsible for amendments to supply
topsoil as specified.

.3 Soil testing by recognized testing facility for PH, P
and K, and organic matter.

.4 Testing of topsoil will be carried out by testing
laboratory designated by Departmental Representative.
.1 Soil sampling, testing and analysis to be in
accordance with Provincial standards.

PART 3 - EXECUTION

3.1 TEMPORARY
EROSION AND
SEDIMENTATION
CONTROL

.1 Provide temporary erosion and sedimentation control
measures to prevent soil erosion and discharge of
soil-bearing water runoff or airborne dust to adjacent
properties and walkways, according to sediment and
erosion control plan, specific to site, that complies
with requirements of authorities having jurisdiction.

.2 Inspect, repair, and maintain erosion and
sedimentation control measures during construction
until permanent vegetation has been established.

.3 Remove erosion and sedimentation controls and restore
and stabilize areas disturbed during removal.

3.2 STRIPPING OF
TOPSOIL

.1 Begin topsoil stripping of areas as directed by
Departmental Representative after area has been
cleared of brush, weeds and grasses and removed from
site.

.2 Strip topsoil to depths as directed by Departmental
Representative.
.1 Avoid mixing topsoil with subsoil where textural
quality will be moved outside acceptable range of
intended application.
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.3 Stockpile in locations as directed by Departmental
Representative
.1 Stockpile height not to exceed 2 m.

.4 Disposal of unused topsoil is to be in an
environmentally responsible manner but not used as
landfill as directed by Departmental Representative.

.5 Protect stockpiles from contamination and compaction.

3.3 PREPARATION OF
EXISTING GRADE

.1 Verify that grades are correct.
.1 If discrepancies occur, notify Departmental
Representative and do not commence work until
instructed by Departmental Representative.

.2 Grade soil, eliminating uneven areas and low spots,
ensuring positive drainage.

.3 Remove debris, roots, branches, stones in excess of 50
mm diameter and other deleterious materials.
.1 Remove soil contaminated with calcium chloride,
toxic materials and petroleum products.
.2 Remove debris which protrudes more than 75 mm
above surface.
.3 Dispose of removed material off site.

.4 Cultivate entire area which is to receive topsoil to
minimum depth of 100 mm.
.1 Cross cultivate those areas where equipment used
for hauling and spreading has compacted soil.

3.4 PLACING AND
SPREADING OF
TOPSOIL/PLANTING
SOIL

.1 Place topsoil after Departmental Representative has
accepted subgrade.

.2 Spread topsoil in uniform layers not exceeding 150 mm.

.3 For sodded areas keep topsoil 15 mm below finished
grade.

.4 Spread topsoil to following minimum depths after
settlement.
.1 100 mm for seeded areas.

.5 Manually spread topsoil/planting soil around trees,
shrubs and obstacles.

3.5 FINISH GRADING .1 Grade to eliminate rough spots and low areas and ensure
positive drainage.
.1 Prepare loose friable bed by means of cultivation
and subsequent raking.

.2 Consolidate topsoil to required bulk density using
equipment approved by Departmental Representative.
.1 Leave surfaces smooth, uniform and firm against
deep foot printing.



NRC Montreal Campus TOPSOIL PLACEMENT AND Sect 32 91 19.13
M42 Site GRADING Page 4
Rehabilitation September 2013

3.6 ACCEPTANCE .1 Departmental Representative will inspect and test
topsoil in place and determine acceptance of material,
depth of topsoil and finish grading.

3.7 SURPLUS
MATERIAL

.1 Dispose of materials except topsoil not required off
site.

3.8 CLEANING .1 Proceed in accordance with Section 01 74 11 - Cleaning.

.2 Upon completion of installation, remove surplus
materials, rubbish, tools and equipment barriers.
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PART 1 - GENERAL

1.1 RELATED
REQUIREMENTS

.1 Section 01 11 11 – Pay Item Descriptions

.2 Section 32 91 19.13 – Topsoil Placement and Grading

1.2 MEASUREMENT
PROCEDURES

.1 Measure hydraulic seeding in square metres of actual
surface area for:
.1 Grass mixture [including fertilizer].
.2 Legume mixture [including fertilizer].
.3 Areas of blending into existing turf grass will
not be measured for payment.

.2 There will be no measurement for payment of maintenance
during the establishment period or warranty period.

1.3 ACTION AND
INFORMATIONAL
SUBMITTALS

.1 Product Data.
.1 Submit product data in accordance with Section
01 33 00 - Submittal Procedures.
.2 Provide product data for:

.1 Seed.

.2 Mulch.

.3 Tackifier.

.4 Fertilizer.
.3 Submit in writing to Departmental Representative
5 days prior to commencing work:

.1 Volume capacity of hydraulic seeder in
litres.
.2 Amount of material to be used per tank
based on volume.
.3 Number of tank loads required per hectare
to apply specified slurry mixture per hectare.

1.4 QUALITY
ASSURANCE

.1 Test Reports: certified test reports showing
compliance with specified performance characteristics
and physical properties.

.2 Certificates: product certificates signed by
manufacturer certifying materials comply with
specified performance characteristics and criteria and
physical requirements.

.3 Pre-Installation Meetings: conduct pre-installation
meeting to verify project requirements, installation
instructions and warranty requirements.

1.5 SCHEDULING .1 Schedule hydraulic seeding to coincide with
preparation of soil surface.

.2 Seeding and mulching operations shall only be carried
out within the following periods, where soil humidity
allows germination and growth:
.1 Spring period: May 1 to June 15;
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.2 Fall period: August 15 to October 31.

1.6 WASTE
MANAGEMENT AND
DISPOSAL

.1 Separate and recycle waste materials in accordance with
Section 01 74 21 - Construction/Demolition Waste
Management And Disposal.

PART 2 - PRODUCTS

2.1 MATERIALS .1 Seed: "Canada pedigreed grade" in accordance with
Government of Canada Seeds Act and Regulations.
.1 Grass mixture: "Certified", "Canada No. 1 Lawn
Grass Mixture" in accordance with Government of Canada
"Seeds Act" and "Seeds Regulations".

.1 Mixture composition:
.1 55 % Creeping Red Fescue.
.2 27 % Kentucky Bluegrass.
.3 15 % Perennial Ryegrass.
.4 3 % White Clover.

.2 Mulch: specially manufactured for use in hydraulic
seeding equipment, non-toxic, water activated, green
colouring, free of germination and growth inhibiting
factors with following properties:
.1 Type I mulch:

.1 Made from wood cellulose fibre.

.2 Organic matter content: 95% plus or minus
0.5%.
.3 Value of pH: 6.0.
.4 Potential water absorption: 900%.

.3 Tackifier: water dilutable, liquid dispersion

.4 Water: free of impurities that would inhibit
germination and growth.

.5 Fertilizer:
.1 To Canada "Fertilizers Act" and "Fertilizers
Regulations".
.2 Complete synthetic, slow release with 35% of
nitrogen content in water-insoluble form.

PART 3 - EXECUTION

3.1 WORKMANSHIP .1 Do not spray onto structures, signs, guide rails,
fences, plant material, utilities and other than
surfaces intended.

.2 Clean-up immediately, any material sprayed where not
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intended, to satisfaction of Departmental
Representative.

.3 Do not perform work under adverse field conditions such
as wind speeds over 10 km/h, frozen ground or ground
covered with snow, ice or standing water.

.4 Protect seeded areas from trespass until plants are
established.

3.2 PREPARATION OF
SURFACES

.1 Fine grade areas to be seeded free of humps and hollows.
Ensure areas are free of deleterious and refuse
materials.

.2 Ensure areas to be seeded are moist to depth of 150 mm
before seeding.

.3 Obtain Departmental Representative's approval of grade
and topsoil depth before starting to seed.

3.3 FERTILIZING
PROGRAM .1 Fertilizer shall be applied prior to the application

of cover.

3.4 PREPARATION OF
SLURRY

.1 Measure quantities of materials by weight or
weight-calibrated volume measurement satisfactory to
Departmental Representative. Supply equipment
required for this work.

.2 Charge required water into seeder. Add material into
hydraulic seeder under agitation. Pulverize mulch and
charge slowly into seeder.

.3 After all materials are in the seeder and well mixed,
charge tackifier into seeder and mix thoroughly to
complete slurry.

3.5 SLURRY
APPLICATION

.1 Hydraulic seeding equipment:

.1 Slurry tank.

.2 Agitation system for slurry to be capable of
operating during charging of tank and during seeding,
consisting of recirculation of slurry and/or
mechanical agitation method.
.3 Capable of seeding by 50 m hand operated hoses
and appropriate nozzles.
.4 Tank volume to be certified by certifying
authority and identified by authorities "Volume
Certification Plate".

.2 Application rates for Standard Roadside Mix per
hectare:
.1 Permanent Seed: 100 kg.
.2 Fertilizer: S8-32-16, 350 kg.
.3 Nurse Crop Rate: 60 kg.
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.3 Apply slurry uniformly, at optimum angle of application
for adherence to surfaces and germination of seed.
.1 Using correct nozzle for application.
.2 Using hoses for surfaces difficult to reach and
to control application.

.4 Blend application 300 mm into adjacent grass areas to
form uniform surfaces.

.5 Re-apply where application is not uniform.

3.6 MAINTENANCE
DURING
ESTABLISHMENT
PERIOD

.1 Perform following operations from time of seed
application until acceptance by Departmental
Representative.

.2 Grass Mixture:
.1 Repair and reseed dead or bare spots to allow
establishment of seed prior to acceptance.
.2 Control weeds by mechanical means utilizing
acceptable integrated pest management practices.
.3 Water seeded area to maintain optimum soil
moisture level for germination and continued growth of
grass. Control watering to prevent washouts.

3.7 ACCEPTANCE .1 Seeded areas will be accepted by Departmental
Representative provided that:
.1 Seeded areas are free of rutted, eroded, bare or
dead spots.
.2 Areas have been mown at least twice.

.2 Areas seeded in fall will achieve final acceptance in
following spring, one month after start of growing
season provided acceptance conditions are fulfilled.

3.8 MAINTENANCE
DURING WARRANTY
PERIOD

.1 Perform following operations from time of acceptance
until end of warranty period:
.1 Repair and reseed dead or bare spots to
satisfaction of Departmental Representative.

3.9 CLEANING .1 Upon completion of installation, remove surplus
materials, rubbish, tools and equipment barriers.
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