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1. DEFINITION OF TERMS 

.1 Unless otherwise specified, the obligations of this contract are assumed by the contractor.  

.2 The word “Provide” indicated in this specification means to supply and install. 

.3 For the purpose of this document "Departmental Representative" will be deemed as the 
NRC person in charge of the project or his delegated representative.  WSP shall act as 
NRC’s delegated Departmental Representative and Engineer on this project.  

2. SITE VISITS FOR TENDER PURPOSE 

.1 All parties tendering must view the site with the Departmental Representative and attend 
the site meeting. No site visit will be arranged for contractors who missed the initial site 
visit and their tenders will not be opened. 

.2 The bidding contractors staff who have attended the site visit will sign off a mandatory 
attendance sheet. 

3. LABOUR CONDITIONS AND FAIR WAGE SCHEDULE 

.1 Comply with all labour conditions as specified by the Human Resources Development 
Canada, Labour Program. See Labour Conditions and Fair Wage Schedule if applicable. 
The contractor is responsible to ensure that all work is carried out in conformance with the 
applicable Provincial Occupational Health and Safety Act and Regulations and the 
applicable NRC policies and procedures.  

.2 Submit to the Departmental Representative, when required, all necessary permits and 
approvals. 

4. MINIMUM STANDARDS 

.1 Conform to or exceed minimum acceptable standards of the various applicable federal, 
provincial and municipal codes including without limitation, the National Building Code, 
The National Fire Code, Canadian Plumbing Code and the Canadian Electrical Code.  

.2 Work to conform to the latest referenced standards and codes specified in the contract 
documents. 

5. MATERIALS AND WORKMANSHIP 

.1 Install only new materials on this project unless otherwise specified.  

.2 Only first class workmanship will be accepted, not only with regard to safety, efficiency 
and durability but also with regard to neatness of detail and performance.  
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.3 Workmanship shall be best quality, executed by workers experienced and skilled in the 
trades for which they are employed by the contractor.  If the contractor is also obliged to 
immediately notify the Departmental Representative if required work is such as to make it 
impractical or unsafe to produce the expected results.  

.4 Do not employ unfit persons or anyone unskilled in their required duties. 

.5 Decisions as to quality or fitness of workmanship shall rest solely with the Departmental 
Representative whose decision is final. 

6. WORKING HOURS AND SECURITY   

.1 Normal working hours on the NRC property are from 8:00 a.m. until 4:30 PM, Monday to 
Friday inclusive except statutory holidays, NRC's December shut-down period and Federal 
Government holidays. 

.2 At all times, NRC issued passes are required for access to the building site. 

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

.4 An escort may be required whenever working outside normal hours. The contractor is to 
bear the associated costs. 

.5 Dominion Astrophysical Observatory is essentially a 24/7 operation however peak periods 
are as indicated, Monday to Friday 8:00 am to 4:30 pm. 

7. BILINGUALISM 

.1 Ensure that all signage, notices and labels are provided and installed in both official 
languages.  

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

8. WORK & MATERIALS SUPPLIED BY OWNER  

.1 Work and materials to be supplied by NRC are identified on drawings and in the 
specification.   

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

.3 Unless otherwise specified, accept owner-supplied materials at their storage location and 
provide all additional transportation as required to the specific work site. 

.4 Contractor’s duties: 

.1 Unload at site. 

.2 Handle materials at site, including uncrating and storage. 
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.3 Promptly inspect products and report damaged or defective items to the 
Departmental Representative. 

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

.5 Repair or replace as instructed by the Departmental Representative items damaged 
on site. 

.6 Install and connect finished products as specified. 

9. SUB-TRADES 

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

10. SCHEDULE  

.1 Prepare a detailed schedule, fixing the date for commencement and completion of the 
various sections of the work and update the schedule. The 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 the Departmental Representative in writing of any proposed changes in schedule 
and obtain the approval of the Departmental Representative prior to implementing any 
changes.  

.3 Arrange three (3) days before the scheduled completion date to do an interim inspection 
with the Departmental Representative. 

.4 Time is of the essence.   During construction there will not be a supply for the fire 
suppression water storage tank.    Contractor must work diligently and continuously to 
reinstate the water service as per approved schedule.   

11. COST BREAKDOWN  

.1 Submit, for approval by the Departmental Representative, a cost 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 noting the approval date of the Departmental 
Representative. 

12. CO-OPERATION 

.1 Co-operate with the Departmental Representative and designated NRC staff in order to 
keep disruption of normal research work to an absolute minimum.  
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.2 Work out in advance a proposed 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, 48 hours prior to any intended 
interruption of facilities, areas, corridors, mechanical or electrical services and obtain 
requisite permission. 

.5 Refer to article No.21 "Service Interruptions." 

13. GENERAL REVIEW 

.1 Periodic review of the contractor's work by the Departmental Representative(s) using the 
criteria of the contract document does not relieve the contractor of his safety 
responsibilities and the responsibility of carrying out the work in accordance with the 
contract. The contractor shall carry out his own quality control to ensure that the 
construction work is completed safely and in accordance with the contract and will also 
ensure his sub-contractor's do their work safely.  

14. INSPECTION OF BURIED OR CONCEALED SERVICE 

.1 Prior to burying or concealing any services that are to be installed, the contractor is to 
ensure that all inspection bodies having jurisdiction, 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. The contractor is to provide to the Departmental 
Representative a copy of a drawing detailing what was buried or concealed as well as all 
inspection reports from the inspection bodies having jurisdiction or interest including 
NRC as owner.  

15. TESTING 

.1 On completion, and/or during progress of the work and before any services are covered up 
and flushing is complete, test all installations in the presence of the Departmental 
Representative and/or Inspectors having jurisdiction. 

.2 Obtain and provide to the Departmental Representative all acceptance certificates and/or 
reports from the authority having jurisdiction.  The project will be considered incomplete 
without their provision.  

16. DOCUMENTS REQUIRED AT WORK SITE  

.1 Maintain at the work site, one copy each of the following:  

.1 Contract drawings  

.2 Specifications 

.3 Addenda 

.4 Reviewed shop drawings 
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.5 Change orders 

.6 Other modifications to contract 

.7 Field test reports 

.8 Copy of approved work schedule 

.9 Manufacturer’s instructions 

.10 Signed off service interruption requests 

.11 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 provided to the Departmental 
Representative with the Application for Payment and the final Certificate of 
Completion. 

17. PROJECT MEETINGS 

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

.2 The Departmental Representative will notify all parties concerned of meetings to ensure 
the proper coordination and to address safety problems with respect to the contractor’s 
safety obligation specified in the contract. 

.3 Attend regular and/or special project meetings at times and locations arranged by the 
Departmental Representative   The contractor must advise the Departmental 
Representative if there is a need for any additional meetings, to ensure proper coordination 
of work due to changing circumstances or observed safety concerns. 

.4 The contractor must attend a pre-work orientation/project meeting prior to commencing 
any work on site.  Departmental Representative to coordinate. 

18. SHOP DRAWINGS 

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

.2 Submit 5 copies of all shop drawings, product data and samples for review, unless 
otherwise specified. 

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

.4 Confirmation of corresponding delivery dates are required within one (1) week after shop 
drawings, product date and samples are approved.  Notify the Departmental 
Representative in writing of any changes to a shop drawing schedule. 

.5 Review of shop drawings and product date by the Departmental Representative does not 
relieve the contractor of the responsibility for checking for errors and omissions and for 
the conformity with contract documents.  Any discrepancy, error or omission which could 
affect the safe commission of the work must be brought to the attention of the 
Departmental Representative and resolved prior to commencement of the work. 
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19. SUBMITTALS 

 

.1  The following submittals are required within two weeks of contract award. (also refer to  
  requirements of Excavating, Trenching and Backfilling Section 21 23 33.01 and Site 
Water Utility Distribution Piping Section 33 11 16) 

.1 Water Works Plan and Schedule (in accordance with section 33 11 16) 

 .2 Traffic control Plan 

 .3 Construction Equipment List 

 .4 Siltation Management Plan 

 .5 Dewatering Methods 

 .6 Spill Response Plan 

 .7 Waste Management Plan 

.2 The following submittals are required 2 weeks prior to beginning work.  

 .1 Underground Utility Locates 

 .2 Bedding Materials source and testing report 

.3 At completion of the work and prior to final payment provide the following.  

 .1 Close out Submittals in accordance with Serction 33 11 16.   

 .2 Marked up As-Built Drawings (also see para 41. AS BUILT DRAWINGS) 

 .3 Provide maintenance Manual submittals as per para 40. and in accordance with Section 
33 11 16 .  

20. 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 the manufacturer’s instructions.  The Departmental Representative will 
designate which document is to be followed and provide an explanation for the choice 
made. 

21. SERVICE INTERRUPTIONS 

.1 NRC as owner will carry out all service interruptions, including isolation of services such 
as electrical, water, gas, pneumatic and hydraulic systems.  
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.2 Do not commence work or enter the immediate work area until advised in writing by the 
Departmental Representative that all energy sources have been isolated and the contractor 
must counter sign and return the notice to the Departmental Representative. 

.3 NRC, as owner, is responsible for restoring all services interrupted as identified in article 
21.1. 

.4 Provide 48 hours notice and obtain the approval of the Departmental Representative prior 
to cutting into any existing service. 

.5 All service interruptions are to be of minimum duration and as agreed to by the 
Departmental Representative. 

.6 Protect existing services and immediately make repairs to the satisfaction of the 
Departmental Representative if damage occurs. 

.7 Provide, with the prior approval of the Departmental Representative, detours, bridges or 
alternate feeds as required to minimize disruptions. 

.8 The contractor may be required to plan in advance and perform specified work approved 
by the Departmental Representative in order to minimize disruption and service 
interruption.  Costs for work required after normal working hours or on weekends shall be 
borne by the contractor.   

NOTE: As the site must remain operational during the work it is important to plan work 
for the maximum allowed shutdown period as noted in Section 33 11 16.   Longer shut 
downs may be ma be available after normal working hours however this will be at the 
discretion of the Departmental Authority and are not guaranteed. 

22. 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 tape these sheets to 
the floors to limit dust infiltration as much as practicable. 

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

.5 Plan and coordinate the work with the Departmental Representative in order to protect the 
buildings, roads, lawns, services, facilities, and other equipment from damage which 
might occur as a result of this work. 

.6 Ensure that all doors, windows or temporary enclosures that could allow transfer of dust, 
noise and fumes to other areas of the building are kept closed. 
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.7 Secure the working area at the end of each day’s work and be responsible for the same to 
the satisfaction of the Departmental Representative.  

.8 Provide and maintain adequate safety barricades around the work sites to protect NRC 
personnel and others having access from injury during the carrying out of work. 

.9 Post safety warnings in all instances where possible injury could occur such as in overhead 
work and where hard hats are to be worn or as required by the applicable Provincial 
Occupational Health and Safety Act and Regulations or as otherwise required by the 
Departmental Representative. 

.10 Provide temporary protective enclosures at building entrances and exits to protect NRC 
personnel and others having access from injury.  All enclosures are to be structurally 
sound against weather and falling debris. 

23. FASTENING DEVICES 

.1 Do not use explosive actuated tools, without obtaining written permission from 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 written 
permission from the Departmental Representative 

24. DISCREPANCIES & INTERFERENCES 

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

.2 Provide items mentioned in both the drawings and/or the specifications. 

.3 Immediately inform the Departmental Representative in writing of any discrepancies 
between the plans and the physical conditions so that the Departmental Representative 
may promptly verify same and decide on remediation or correction. 

.4 Any unauthorized work done after such a discovery, and before the owner has decided on 
remediation or correction is at the contractor’s risk. 

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

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

.7 Commencement of work will imply an acceptance of existing conditions. 
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.8 Should there be any conflict between this section and the technical specifications or 
drawings the most stringent requirement shall apply.  

25. ACCEPTANCE OF SITE 

.1 Inspect the site before commencing work, review and discuss any unexpected conditions 
with the Departmental Representative who will be present during this review.  

.2 Commencement of work by the contractor will imply acceptance of existing conditions. 

26. PARTIAL OCCUPANCY 

.1 NRC will require partial occupancy of the three pump house facilities due to the services 
installed there. The Departmental Representative will consult with the contractor 
regarding safety and other requirements for joint occupancy.  The contractor shall provide 
access for NRC to these services.  

.2 The contractor must resolve space conflict with other sub-contractors. 

.3 Throughout the course of construction, the contractor is to remain informed of field 
conditions and the safety of the work performed by all sub-contractors involved in the 
project. 

27. USE OF SITE 

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

.2 Locate all temporary structures, equipment or materials for storage to the designated areas. 

.3 Park only in designated areas. 

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

.5 Repair any damage and clean up dirt or debris resulting from both the contractor’s and his 
sub-contractor’s use of the existing roads. 

28. CONSTRUCTION FACILITIES AND TEMPORARY SERVICES 

.1 Installation/Removal  

.1 Provide construction facilities and temporary controls in order to execute work 
expeditiously.  

.2 Provide, at no cost to NRC, all equipment and temporary lines to bring these 
services to the work site. 

.3 Remove from the site all temporary facilities/services after use. 
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.4 Comply with NRC requirements when connecting existing systems as approved 
by the Departmental Representative in accordance with articles entitled “Co-
operation” and “Service Interruption” of this section. 

.2 Site Storage/Loading  

.1 Confine the work and activities of employees to limits indicated by contract 
documents approved by the Departmental Representative.  

.2 Do not unreasonably encumber buildings on site with equipment or materials. 

.3 Do not load or permit to be loaded any part of the work with a weight or force that 
will endanger the work. 

.3 Sanitary Facilities 

.1 No Sanitary facilities are available on site.  Contractor to provide his own portable 
facilities to be located as directed by the Departmental Representative.   

.2 Maintain facilities and area surrounding them clean at all times. 

.4 Water Supply  

.1 NRC will provide a continuous supply of potable water for construction use.  

.2 Arrange for service and water connection with the Departmental Representative 
and pay the costs for installation, maintenance and removal. 

.5 Temporary Heating and Ventilating  

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

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

.3 Furnish and install temporary heat and ventilation in enclosed areas as required to: 
.1 Facilitate progress of work.  
.2 Protect work and products against dampness and cold. 
.3 Reduce moisture condensation on surfaces to a level satisfactory to the 

Departmental Representative. 
.4 Provide ambient temperature and humidity levels for storage, installation 

and curing of materials. 
.5 Provide adequate ventilation to meet provincial and municipal health 

regulations for a safe working environment for those areas solely 
occupied by the contractor’s workers. 

.6 Where ventilation and heat also affects areas being utilized by the 
Owner’s employees the contactor will consult with the Departmental 
Representative  on ventilation, heating and humidity requirements. 

.4 Maintain minimum temperature of 10oC (or higher where specified) as soon as 
finishing work is commenced and maintain this temperature until acceptance of 
the structure by the Departmental Representative.  
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.1 Maintain ambient temperature and humidity levels as required for comfort 
of NRC personnel.  

.5 Prevent hazardous or unhealthy accumulations of dust, fumes, mists, or gases in 
areas occupied during construction including storage areas and sanitary facilities.  
.1 Dispose of exhaust materials in a manner that will not result in a harmful 

or unhealthy exposure to the contractor's workers or the Owner's 
Employees.  

.6 Maintain strict supervision over the operation of temporary heating and ventilating 
equipment.  
.1 Enforce conformance with applicable codes and standards.  
.2 Comply with the Departmental Representative’s instructions and those of 

NRC’s “Safety and Fire Prevention Officer” brought to the attention of 
the contractor by the Departmental Representative, including provision of 
full-time watchman services when directed. 

.3 Enforce safe practices. 
.7 After award of contract, the Contractor may be permitted use of the existing 

building systems providing agreement can be reached on:  
.1 Conditions of use, special equipment, protection and maintenance and 

replacement of filters. 
.2 Methods of ensuring that heating medium will not be wasted and in the 

case of steam, agreement on that is to be done with the condensate. 
.3 Saving on contract price; 
.4 Provisions relating to guarantees on equipment. 
.5  

.6 Temporary Power  

.1 Provide all temporary power required during construction for temporary lighting 
and operating of power tools. If the power requirements are 15A, 125V, then the 
contractor may use an existing 15A outlet if one is available and only after 
receiving the Departmental Representative’s approval.  

.2 All connections must be in accordance with the current edition of the Canadian 
Electrical Code.  

.7 Temporary Telephone  

.1 Provide and pay for temporary telephones necessary for own use.  

.8 Project Cleanliness  

.1 Maintain the work site adjacent areas including roofs in a tidy condition, free from 
accumulation of waste products and debris. 

.2 Remove waste material and debris from the site at the end of each working day. 

.3 Provide onsite dump containers for collection of waste materials and rubbish at 
the contractor’s expense.  Location of dump containers is to be approved by the 
Departmental Representative. 
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.4 Clean interior areas prior to start of finish work and maintain areas free of dust 
and other contaminants during finishing operations.  

29. ENVIRONMENTAL 

.1 DAOV is home to Species at Risk.   These include various species of  Flora and Fauna.  In 
particular the Sharp Tailed Snake and the Blue Grey Tail-Dropper Slug may be 
encountered during this work. 

.1 The contractor shall be briefed during a mandatory pre-construction project meeting 
regarding these above mentioned species. 

.2  It is unlikely that either species will be encountered at this work location however 
should the contractor encounter either species during their work, they shall stop work  
immediately  and contact the Departmental Representative.  Do not handle, touch or 
relocate the species.   

.2 Ensure that all construction equipment is in good working order and careful maintenance 
and monitoring of all equipment is carried out to minimize the risk of spills or leaks of 
petroleum-based products.  Contractor will prepare an emergency response plan to control 
any fuel spills, which will include having on site appropriate spill response equipment 
readily available for immediate deployment.  All spills and releases must be reported to 
the Departmental Representative and all applicable spills to the federal, provincial, or 
territorial government departments having jurisdiction..  The emergency response plan 
must include the appropriate phone number for reporting releases in the area as well as 
phone numbers for local authorities (Police or Fire departments) and relevant NRC 
personnel.(also see submittals). 

30. STORAGE 

.1 Provide storage as required to protect all tools or materials 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 
Departmental Representative. 

31. ENCLOSURE OF STRUCTURES 

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

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

.3 Provide temporary weather tight 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.  The NRC Security Officer may, at the discretion of the 
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Departmental Representative, be called upon to advise or approve of any temporary 
security measure. 

.5 Provide keys to the Departmental Representative for distribution to the NRC Security 
Officer and M-1 Commissionaire when required. 

32. LAYOUT OF WORK 

.1 Lay out the work carefully and accurately.  

.2 Verify all dimensions and be responsible for resolving any discrepancies with the 
Departmental Representative. 

.3 Locate and preserve general reference points. 

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

33. CUTTING AND PATCHING 

.1 Cut existing surfaces as required to accommodate new work.  Obtain written approval 
from the Departmental Representative before cutting and openings through existing or 
new structural surfaces.   

.2 Remove all items to the Departmental Representative’s satisfaction. 

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

.4 Core drill and opening where new pipes are to pass through existing construction.  
Openings are to be sized to leave 12mm clearance around the pipes or pipe insulation.  Do 
not drill or cut any surface without the approval of the Departmental Representative. 

.5 Seal all openings where cables, conduits or pipes pass through walls with an acoustic 
sealant conforming to CAN/CHSB-19.21–M87, or latest edition or as specified. 

.6 Where cables, conduits and pipes pass through fire rated walls and floors, pack space 
between with compressed glass fiber and seal with a fireproof caulking in accordance with 
CAN/CHSB-19.13-M87 and NBC 3.1.7, or latest editions. 

34. LOCATION OF EQUIPMENT AND FIXTURES 

.1 Location of equipment, fixtures, outlets and openings indicated or specified are to be 
considered as approximate.  

.2 Locate equipment, fixtures and distribution systems to provide minimum interference and 
maximum usable space and in accordance with the Owner’s and manufacturer’s 
recommendations for safety, access and maintenance. 
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.3 Inform the Departmental Representative of any impediments to the installation and obtain 
his approval for actual location. 

.4 Submit field drawings to indicate the relative position of installed services and equipment. 

35. EXISTING SERVICES  

.1 Where work involves breaking into or connecting to existing services, carry out work at 
times and in the manner agreed to by the Departmental Representative  and by authorities 
having jurisdiction, with minimum of disturbance to NRC Personnel and vehicular traffic.  

.2 Before commencing work, establish location and extent of service lines in area of work 
and notify Departmental Representative of findings. 

.3 Submit a schedule to and obtain approval from the Departmental Representative for any 
shut-down or closure of active service or facility.  Adhere to approved schedule and 
provide notice to the Departmental Representative. 

.4 Where unknown services are encountered, immediately advise Departmental 
Representative and confirm findings in writing. 

.5 Remove abandoned service lines within two meters of structures.  Cap or otherwise seal 
lines at cut-off points as approved by the Departmental Representative 

.6 Record and provide a copy to the Departmental Representative of locations of maintained, 
re-routed and abandoned service lines. 

36. ALTERATIONS ADDITIONS OR REPAIRS TO EXISTING BUILDING 

.1 Execute work with least possible interference or disturbance to the Owner's employees and 
others having access. Arrange with the Departmental Representative to facilitate execution 
of work.  

.2 Where security will be reduced by the work of this contract, provide temporary means to 
maintain security at a level agreed to by the Departmental Representative. 

.3 Where elevators, dumbwaiters or conveyors exist in the building, only those assigned for 
contractor’s use may be used for moving personnel and material.  Protect walls of 
passenger elevators.  The contractor is to accept liability for damage, safety of equipment 
and overloading of existing equipment. 

.4 Provide temporary dust screens, barriers, warning signs in locations where renovation and 
alteration work is adjacent to areas used by the public or NRC Personnel. 

37. FINAL CLEAN-UP 

.1 Upon completion of work do a final cleaning to the satisfaction of the Departmental 
Representative.  
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.2 Clean all surfaces, lights, affected by this work.  

38. DISPOSAL OF WASTES  

.1 Arrange for the disposal of waste materials including volatiles, safely off NRC property. 
Refer to Section 01545, the section titled "General Safety and Fire Requirements".  

39. RECTIFICATION OF DEFECTS 

.1 Refer to General Conditions "B", article 25.  

.2 Ensure that all manufacturer’s guarantees and warranties are issued in the name of the 
contractor and the National Research Council. 

40. MAINTENANCE MANUAL 

.1 Provide three (3) copies of maintenance manuals immediately upon completion of the 
work and prior to release of final payment.  

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

.3 Manuals are to include operating and maintenance instructions, all guarantees and 
warranties, shop drawings or technical date for the services, materials and apparatus 
supplies under this contract. 

41. AS BUILT DRAWINGS 

.1 Contractor to maintain and provide at completion of the work,  one clean, legible, marked-
up in red, copy of the plan indicating final installation locations and/or variance to design.  

42. SECURITY 

.1 All staff of the successful contractor must obtain Government of Canada Reliability Status 
Security or be escorted one to one by a security cleared employee of the contractor before 
working on site in accordance with Appendix A-1. 

43. IDENTIFICATION BADGES 

.1 Display of NRC identification badges is mandatory in NRC buildings.  

.2 Obtain all badges from the NRC Security office. 

END OF SECTION 
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1. RELATED SECTIONS TO SAFETY  

.1 General Instructions, Section 001000 refer to the articles titled:  

.1 Inspection of Buried or Concealed Services  

.2 Testing  

.3 Shop Drawing  

.4 Service Interruptions  

.5 Protection and Warning Notices  

.6 Fastening Devices  

.7 Partial Occupancy  

.8 Use of Site  

2. MINIMUM STANDARDS 

.1 Conform to or exceed minimum acceptable standards of the various applicable Federal, 
Provincial and Municipal codes including the National Building Code, The National Fire 
Code, Canadian Plumbing Code and the Canadian Electrical Code.  

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

3. GENERAL REVIEW 

.1 Periodic review of the contractor's work by the Departmental Representative, using the 
criteria of the contract document, does not relieve the contractor of safety responsibilities 
both  provincial and those required by NRC and the responsibility of carrying out the 
work in accordance with contract documents. The contractor shall carry out his own  
quality control to ensure that the  construction work is completed safely and in 
accordance with the contract documents.  

4. CONSTRUCTION SAFETY  

.1 Be solely responsible for the construction safety of both its employees and those of the 
sub-contractors at the site of work, and for initiating, maintaining and supervising all 
safety precautions and programs and procedures in connection with the performance of 
the work. The contractor will consult with the Departmental Representative as needed to 
ensure this responsibility is fully carried out.  

.2 Observe all applicable construction safety measures of the National Building Code Part 8; 
Canadian Code for Construction Safety; the applicable Provincial Occupational Health 
and Safety Act and Regulations and Municipal authorities having jurisdiction with the 
provision that in any case of conflict or discrepancy the more stringent requirements shall 
apply.  

.3 Advise all parties having jurisdiction including the Departmental Representative and, 
Provincial Inspectors of the need for inspection/certification of the work.  

.4 Comply with the requirements of the Fire Commissioner of Canada, as published in 
standards Nos. 301 and 302. The Fire Commissioner of Canada, Human Resources 
Development and Canada Labour Programs is the regulatory authority for fire safety at 
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NRC. The contractor will therefore abide by his directions as well as the provincial Fire 
Safety Regulations.  

.5 The Departmental Representative will advise the contractor of NRC specific fire safety 
requirements and monitor for compliance.  

5. WORKPLACE HAZARDOUS MATERIAL INFORMATION SYSTEM WHMIS 

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

.1 To ensure that any WHMIS Controlled Products brought on site by the contractor 
or sub-contractor are labelled to WHMIS standards.  

.2 For WHMIS Controlled Products make readily available to workers and the 
Departmental Representative, Material Safety Data sheets (MSDS).  

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

.4 To inform when asked 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.  

.5 Demonstrate to the satisfaction of the Departmental Representative, that the 
Contractor's foreman has had WHMIS training and is knowledgeable in its 
requirements. The Departmental Representative can require replacement of this 
person if this condition or compliance to WHMIS practices are not satisfactory, 
as stated herein.  

6. NO SMOKING ON SITE 

.1 Smoking is prohibited on all locations on Observatory Hill.  Contractor staff must leave 
the NRC property to smoke.  Note:  Wildfire is our greatest hazard threat.  

.2 Obey all "No Smoking" signs on the NRC premises.  

7. HOT WORK  

.1 Permit:  

.1 Obtain a Hot Work Permit from the Departmental Representative prior to 
commencement of any work involving welding, soldering, burning, heating, use 
of torches or salamanders or any open flame ("Hot Work").  

.2 Site Review:  

.1 Review the location of "Hot Work" with the Departmental Representative to 
determine the level of fire safety precautions to be taken prior to commencement 
of "Hot Work".  

8. REPORTING FIRES 

.1 Determine, prior to the commencement of work, the exact location of the nearest fire 
alarm pull station, and telephone the emergency phone number for reporting fires.  

.2 Report all fires immediately, to the Departmental Representative or his substitute.  
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.1 Activate nearest fire alarm pull station and;  

.2 Telephone the emergency phone number provided by the Departmental 
Representative or his substitute. 

.3 When reporting a fire by phone, give where practicable the location of fire, the nature of 
and extent of the fire.  

.4 The person activating the fire alarm pull station or reporting a fire by phone must remain 
at a safe distance from the fire but readily available to provide information on the 
location and nature of the fire to the fire department personnel and the Departmental 
Representative.  

.5 During Fire calls do not block the access road or drive vehicles down the hill on the road 
as it may interfere with responding emergency vehicle access. 

9. INTERIOR AND EXTERIOR FIRE PROTECTION & ALARM SYSTEMS 

.1 Do not obstruct or shut off fire protection equipment or alarm systems without prior 
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 authorization from the Departmental Representative. The Departmental 
Representative will advise the NRC Safety and Fire Prevention Officer and the building 
co-ordinator of the details of any such event.  

.4 Do not use fire hydrants, standpipes and hose systems for other than fire fighting 
purposes unless authorized to do so by the Departmental Representative.  

10. FIRE EXTINGUISHERS 

.1 Provide a minimum of 1-10 lb. ABC Dry Chemical Fire Extinguisher or additional units 
as advised by the Departmental Representative for every Hot Work operation. 

.2 Provide a minimum of 1-5 lb. ABC Dry Chemical Fire Extinguisher or additional units as 
advised by the Departmental Representative in every vehicle or equipment on site. 

.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 
indicating the satisfactory condition of the unit.  

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

11. OBSTRUCT. OF ACCESS/EGRESS ROUTES-ROADWAYS 

.1 Road Access shall be maintained at all times for emergency vehicle response access. 
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.2 Discuss with and obtain written approval from the Departmental Representative for any 
work that may impede the response of an emergency response vehicle.  This includes 
violation of minimum overhead clearance, erecting of  barricades and the digging of 
trenches.  

.3 The Departmental Representative will advise the NRC Safety and Fire Prevention Officer 
and the Chief Building Fire Emergency Officer of any exit route obstruction that may 
warrant advanced planning and communication to building occupants and to the fire 
department.  

12. RUBBISH AND WASTE MATERIALS 

.1 Keep volumes of rubbish and waste materials as low as possible.  

.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 and place it 
in a dumpster, or as otherwise directed by the Departmental Representative.  

.4 Storage:  

.1 Exercise extreme care when storing combustible waste materials in work areas. 
Ensure maximum possible order, adequate ventilation and all safety standards are 
adhered to when storing any combustible materials. When in doubt, consult with 
the Departmental Representative.  

.2 Deposit greasy or oily rags or materials subject to spontaneous combustion in 
CSA or ULC approved receptacles and remove accumulated wastes on a daily 
basis.  

.3 Dumpsters are to be located as per the instructions of the Departmental 
Representative.  

13. FLAMMABLE LIQUIDS  

.1 The handling, storage and use of flammable liquids is governed by the National Fire 
Code of Canada and the contractor is accepting the work bound by them.  

.2 Flammable liquids such as gasoline, kerosene and naphtha may be kept 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 requires the 
permission of the Departmental Representative.  

.3 Transfer of flammable liquids is prohibited within buildings except with permission of 
the Departmental Representative and provided safe bonding practices are followed to 
protect the contractor's employees, sub-contractors and others having access to NRC 
facilities.  

.4 Do not transfer flammable liquids in the vicinity of open flames or any type of heat 
producing device. All transfers must be done using safe bonding practices.  

.5 Do not use flammable liquids having a flash point below 38oC as cleaning agents 
(examples include gasoline and naphtha).  
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.6 Store used flammable waste liquids meant for disposal in approved ULC containers 
located in a safe, ventilated area and with the approval of the Departmental 
Representative. Waste flammable liquids are to be removed from the site on a regular 
basis or as otherwise advised by the Departmental Representative.  

.7 Assure proper ventilation and eliminate all sources of ignition where flammable liquids, 
such as lacquers or urethane are used. Inform the Departmental Representative prior to 
the commencement and completion of such work.  

14. QUESTIONS AND/OR CLARIFICATION 

.1 Advise the Departmental Representative of any questions or concerns for clarification on 
fire and safety practices, in addition to the above requirements prior to the 
commencement or during work where a safety concern has been noted.  

END OF SECTION 
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GENERAL NOTES:

1. ALL CONSTRUCTION AND MATERIALS TO BE IN ACCORDANCE WITH
PROJECT SPECIFICATIONS, DETAILS, AND THESE DRAWINGS.

2. CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR CONSTRUCTION
MEANS, METHODS, TECHNIQUES, SEQUENCES AND PROCEDURES AND FOR
COORDINATING THE VARIOUS PARTS OF THE WORK.

3. EXISTING SERVICES SHOWN ON THIS DRAWING ARE APPROXIMATE ONLY
AND CANNOT BE GUARANTEED FOR ACCURACY.  CONTRACTOR TO
CONFIRM LOCATION OF ALL EXISTING SERVICES  IN THE FIELD PRIOR TO
CONSTRUCTION.

4. MAINTAIN VEHICULAR ACCESS ON OBSERVATORY ROAD.
5. CONTRACTOR TO MINIMIZE DAMAGE TO EXISTING ASPHALT. USE OF

RUBBER TIRED/TRACKED EQUIPMENT AND/OR SUITABLE PROTECTION
REQUIRED.

6. CAREFULLY RELOCATE EXISTING LANDSCAPE FEATURES, TRAFFIC SIGNS
AND SITE FEATURES TO ACCOMMODATE CONSTRUCTION WORK. ALL
EXISTING WORKS TO BE RETURNED TO AS-FOUND OR BETTER CONDITION.

7. CONTACT BC-1 (1-800-474-6886), BC HYDRO, SHAW CABLE, AND FORTIS GAS
FOR UNDERGROUND UTILITY LOCATIONS PRIOR TO CONSTRUCTION.

8. DISPOSE OF ALL EXCAVATED MATERIAL UNSUITABLE FOR REUSE AT A
SUITABLE OFF-SITE DISPOSAL AREA, IN ACCORDANCE WITH ALL
APPLICABLE REGULATIONS.

9. ALL ELEVATIONS ARE METRIC ASSUMED DATUM.
10. 24 HOUR EMERGENCY CONTACT INFORMATION FOR CONTRACTOR

REPRESENTATIVE TO BE PROVIDED TO NRC-DAOV AND ENGINEER.
11. ANY UNSCHEDULED UTILITY SERVICE DISRUPTIONS TO BE RECTIFIED IN A

TIMELY MANNER. CONTRACTOR TO KEEP STANDARD REPAIR COMPONENTS
ON SITE AT ALL TIMES. CONTRACTOR TO IMMEDIATELY NOTIFY NRC-DAOV
AND ENGINEER REPRESENTATIVES OF ANY UNSCHEDULED UTILITY
SERVICE DISRUPTION.

12. ALL ROADS ARE KEPT CLEAN OF DEBRIS ON A REGULAR BASIS.
13. ALL EXISTING ASPHALT TO BE CUT SQUARE WITH ASPHALT SAW.
14. CONSTRUCTION TO BE UNDERTAKEN USING BEST MANAGEMENT

PRACTICES FOR STORMWATER TREATMENT.  CONTRACTOR IS
RESPONSIBLE TO PREPARE AND FOLLOW A SILTATION ABATEMENT PLAN
WHICH WILL PREVENT CONTAMINATED WATER FROM ENTERING THE
STORM SYSTEM, OVERLAND DRAINAGES, CREEKS AND WETLAND AREAS.

15. REGRADE EXISTING DITCHES AS REQUIRED.

TRAFFIC CONTROL NOTES :

1. ALL TRAFFIC CONTROL TO CONFORM TO MOST CURRENT
WORKSAFE BC, MINISTRY OF TRANSPORTATION TRAFFIC
CONTROL MANUAL, AND THESE DRAWINGS.

2. PRIOR TO CONSTRUCTION, CONTRACTOR TO PREPARE AND
SUBMIT TO NRC-DAOV  A TRAFFIC CONTROL PLAN FOR
ACCEPTANCE.  DOCUMENT TO INCLUDE DETAILS OF ALL WORK
SITES AND LANE CLOSURE REQUIREMENTS.

3. PROVIDE TRAFFIC CONTROL, SIGNAGE, BARRICADES AND
ILLUMINATION, AND DETOUR ROUTING AS REQUIRED TO
MAINTAIN TRAFFIC FLOW AND EMERGENCY VEHICLE ACCESS.

4. ALL FLAG PERSONS TO HAVE PROOF OF CERTIFICATION.  FLAG
PERSONS STRICTLY REQUIRED WHEN ONLY ONE OPEN LANE
OF TRAFFIC.

WATERMAIN NOTES:

1. CONTRACTOR TO SUBMIT DETAILED WORK PLAN TO NRC-DAOV AND
ENGINEER FOR APPROVAL PRIOR TO PROCEEDING WITH CONSTRUCTION.
PLAN TO INCLUDE DETAILS ON MAINTAINING WATER SERVICE DURING
CONSTRUCTION AND ALL TIE-IN WORKS.

2. CONTRACTOR TO BE REGISTERED WITH WORKSAFE BC.
3. CONTRACTOR TO PROVIDE 48 HOUR NOTICE TO NRC-DAOV AND ENGINEER

PRIOR TO PROCEEDING WITH ANY WATER WORKS.
4. ALL WATERWORKS CONSTRUCTION AND MATERIALS SHALL BE IN

ACCORDANCE WITH PROJECT SPECIFICATIONS AND DRAWINGS.
5. PROVIDE A MINIMUM OF 0.9m  COVER FOR ALL NEW WATERMAINS. WHERE

MINIMUM COVER CANNOT BE OBTAINED DUE TO TRENCH CONDITIONS
CONTRACTOR TO IMMEDIATELY NOTIFY DEPARTMENTAL REPRESENTATIVE.

6. WATERMAINS SHALL BE MARKED BELOW GRADE USING A METALLIC
DETECTABLE REINFORCED UNDERGOUND UTILITY MARKING TAPE. THE TAPE
SHALL BE MINIMUM 150mm WIDE, METALLIC BLUE IN COLOUR AND SHALL BE
MARKED "CAUTION: WATER LINE BURIED BELOW". THE TAPE IS TO BE
INSTALLED ON TOP OF THE PIPE CUSHION, A MINIMUM OF 300mm ABOVE THE
TOP OF THE PIPE. MARKING TAPE SHALL BE "THORTEC" OR APPROVED EQUAL.

7. WATERMAIN TO BE PE4710 DR9 HDPE OR SCH10 304 STAINLESS STEEL AS
NOTED.

8. A MINIMUM OF 3m HORIZONTAL CLEAR SEPARATION AND 450mm CLEAR
VERTICAL SEPARATION SHALL BE MAINTAINED BETWEEN WATER MAINS AND
ALL SANITARY SEWERS/SERVICES AND DRAIN SEWERS/SERVICES EXCEPT
WHERE NOTED AND APPROVED BY THE NRC-DAOV .

9. A MINIMUM OF 3m HORIZONTAL CLEAR SEPARATION AND 450mm CLEAR
VERTICAL SEPARATION SHALL BE MAINTAINED BETWEEN WATER SERVICES
AND ALL SANITARY SEWER AND DRAIN SEWER SERVICES. WHERE A SANITARY
SEWER OR STORM DRAIN SERVICE IS LOWER THAN WATER SERVICE BY MORE
THAN 450mm IN ELEVATION THE HORIZONTAL OFFSET MAY BE  REDUCED TO
NO LESS THAN 1.0m EXCEPT WHERE NOTED AND APPROVED BYNRC-DAOV.

10. A MINIMUM OF 1.0m HORIZONTAL CENTRE TO CENTRE AND 150mm CLEAR
VERTICAL SEPARATION SHALL BE MAINTAINED BETWEEN WATER SERVICES
AND ELECTRICAL, GAS AND TELEPHONE SERVICES EXCEPT WHERE NOTED
AND APPROVED BY NRC-DAOV.

11. CONTRACTOR SHALL CONDUCT PRESSURE TEST IN ACCORDANCE WITH
SPECIFICATIONS AND IN THE PRESENCE OF THE ENGINEER. HDPE TO BE
TESTED TO LATEST REVISION OF ASTM F2164.

12. CONTRACTOR SHALL FLUSH AND DISINFECT WATER MAINS IN ACCORDANCE
WITH AWWA STANDARDS AND AS APPROVED BY NRC-DAOV AND ENGINEER.
WATER SAMPLES FOR HEALTH TESTS TO BE COLLECTED AND PROCESSED  BY
ENGINEER.

13. CHLORINE SOLUTIONS SHALL BE NEUTRALIZED IN ACCORDANCE WITH
MINISTRY OF THE ENVIRONMENT AND DEPARTMENT OF FISHERIES AND
OCEANS PRIOR TO DISCHARGE TO ANY DRAINAGE COURSE.

14. THE CONTRACTOR MUST IDENTIFY AND LOCATE FOR THE "AS CONSTRUCTED
DRAWINGS" ANY BURIED TEST-POINTS ALONG THE PROPOSED WATERMAIN.

CONNECTION TO EXISTING1
NTS

1
- CONNECTION TO EXISTING2

NTS

2
-

DOMINION
ASTROPHYSICAL
OBSERVATORY

(DAOV)
WATERMAIN UPGRADES

REMOVE TREES
AS REQUIRED

EXISTING
 100Ø WATERMAIN

ABANDONED W
ATERMAIN

PROPOSED ABOVE GROUND
FLUSHOUT, CONFIRM LOCATION
IN FIELD.

INSTALL NEW GATE VALVE ON
SUPPLY LINE (PROVISIONAL)

CONTRACTOR TO EXPOSE EXISTING
PIPES BY HYDROVAC EXCAVATION FOR
VERIFICATION BY ENGINEER PRIOR TO

CONSTRUCTION

SUPPLY LINE VALVE DETAIL3
NTS       (PROVISIONAL)

3
-



PWGSC  A1  (841x594)

Administrateur de projets

No. du projet

No. du dessin

Date

Project Manager

Project no.

Drawing no.

Date

Reviewed By

Approved By

Date

Tender

Date

Designed By

Drawn By

Examiné par

Approuvé par

Soumission

Conçu par

Dessiné par

drawing

project

A
C C

B

A

B

dessin

projet

C
A

c

1000 10 20mm 40 60 80 120 140 160 180 200mm

(yyyy/mm/dd)

(yyyy/mm/dd)

(yyyy/mm/dd)

(yyyy/mm/dd)

no. du detail

sur dessin no.
location drawing no.

drawing no.
dessin no.

detail no.

LOWER DOMESTIC
PUMP HOUSE

PHOTOS AND DETAILS

S.M.C.
2014/07/16

S.G.
2014/07/16

C-002

LOCATION PLAN

PROJECT
LOCATION

W Saanich Rd

Old W
est Saanich

Patricia Bay Hwy

17

17A

Rd
Beaver Lake

400-401 GARBALLY ROAD
VICTORIA (BRITISH COLUMBIA) CANADA  V8T 5M3

TEL.: 250-384-5510  | FAX: 250-386-2844 | WWW.WSPGROUP.COM

PROJECT: 131-25160-00

REPLACE SPOOL
AND VALVE

DOMINION
ASTROPHYSICAL
OBSERVATORY

(DAOV)
WATERMAIN UPGRADES

NTS
LOWER DOMESTIC PUMP HOUSE

SEE DETAIL FOR
EXTERNAL PIPE WORK

1
C-001

LATERAL SUPPORTSP1
LOWER DOMESTIC PUMP HOUSE

FLANGE UPGRADESP2
LOWER DOMESTIC PUMP HOUSE

INSTALL PIPE
SUPPORTS

(PROVISIONAL)

'H
'

ASPHALT RESTORATION -
HOT MIX ASPHALT
MATCH EXISTING OR 60mm MIN.

MACHINE CUT
EXISTING ASPHALT

APPROVED
GRANULAR
BASE

CLEAN SAND COMPACTED

UNDISTURBED SOIL

MIN. D+450
TRENCH WIDTH

D/4 OR 75 MIN.

H/12 OR 150 MIN.

PIPE BARREL
SUPPORTED FOR

FULL LENGTH

NOTES:
1. ALL BEDDING AND MATERIAL USED FOR BACKFILL SHALL BE COMPACTED

IN MAX. 300mm LAYERS TO MIN. 95% MODIFIED PROCTOR DENSITY (MPD).
2. UNDER ROADS AND WALKWAYS, BACKFILL SHALL BE GRANULAR BASE.
3. ROCK TRENCHES SHALL BE EXCAVATED 150mm BELOW PIPE BOTTOM.
4. ALL TRENCHES AND EXCAVATIONS SHALL BE IN ACCORDANCE WITH THE

REQUIREMENTS AND REGULATIONS OF THE WORKERS COMPENSATION
BOARD.

5. WHERE EXISTING GROUND IS DISTURBED IN UNTRAVELLED AREAS,
RESTORE WITH 100mm NATIVE TOPSOIL GRADED TO MATCH
SURROUNDING.  SEE SPECIFICATIONS

6. AREAS WITHIN GRAVEL ACCESS ROAD TO BE GRADED TO MATCH
EXISTING ROAD.

N.T.S.
TYPICAL TRENCH AND CLASS 'B' BEDDING

EXISTING GROUND

GRADE AWAY FROM
EDGE OF ASPHALT
TO CREATE SWALE

4.0%

1.5m +/-

100mm - 19mm
MINUS COMPACTED
CRUSHED GRAVEL

MATCH EXISTING BASE OR
MIN. 200mm - 19mm MINUS
COMPACTED CRUSHED GRAVEL
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ABOVE GROUND FLUSHOUT DETAIL

NTS
UPPER DOMESTIC PUMP HOUSE ROOM 2
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LENGTH TO SUIT

15
0

100mm x 100mm
CEDAR POST

PAINT RED

GALV.
CLAMP

PAINT WHITE

90° BEND
THREADED GALV.

CONCRETE
THRUST BLOCK

1 - 2.0mmØ DRILLED HOLE
AT LOW END OF PIPE

DRAIN ROCK
(0.10m³) MIN.

GALV. 90° BEND (THREADED) c/w 60mmØ
FIRE HOSE CONNECTION AND CAP.

ORIENTATED TO SUIT LOCATION BEHIND
CURB AND GUTTER.

WATERMAIN

BEDDING AS
PER SPEC.'S

SLOPED 50Ø
GALV. PIPE

NOTE:
1. NOMINAL TRENCH WIDTH FOR FLUSHOUT IS 600mm.

STEEL FIRE
RESERVOIR

ALTITUDE VALVE
CHAMBER

UPPER
FIRE PUMP
BUILDING

UPPER DOMESTIC
PUMP HOUSE

CONCRETE
IRRIGATION
RESERVOIR

PROPOSED
FLUSHOUT
LOCATION
SEE

DOMINION
ASTROPHYSICAL
OBSERVATORY

(DAOV)
WATERMAIN UPGRADES

TIE TO EXISTING THREADOLETS.
CONTRACTOR TO CONFIRM SIZES.
INCLUDE PIPE HANGERS AS
REQUIRED MAX. 1.5m SPACING.

TEE INTO EXISTING SUPPLY
AND INSTALL VALVE

REPLACE HOSE BIB WITH
GALVANIZED NIPPLE, BRASS BALL
VALVE AND FIRE HOSE ADAPTOR

c/w CAP. EXTEND TO FACE OF TANK (3).

INSTALL ABOVE GROUND FLUSHOUT
ON EXISTING SUPPLY MAIN
c/w LINE VALVES. LOCATION TO BE
CONFIRMED IN FIELD.

VALVING AND PIPINGP3
UPPER DOMESTIC PUMP HOUSE ROOM 2

UNDER DRAINP5
UPPER DOMESTIC PUMP HOUSE ROOM 2

UPPER DOMESTIC
PUMP HOUSE
DETAILS AND

ISOMETRIC VIEWS

P6
-

VALVING AND PIPINGP4
UPPER DOMESTIC PUMP HOUSE ROOM 2

VALVING AND PIPINGP6
UPPER DOMESTIC PUMP HOUSE ROOM 2

UPPER DOMESTIC
PUMP HOUSE

TEE

TEMPORARY
POTABLE WATER
TANK LOCATION
SEE CONTRACT
DOCUMENTS FOR
DETAILS

(PROVISIONAL) (PROVISIONAL)

(PROVISIONAL)

EXISTING
WATERMAIN

ROBAR-STYLE VALVE BOX
C/W 300mm X 300mm

CONCRETE SURROUND.

150mm PVC
PIPE

50Ø GALV. PIPE

100Ø FxF GATE VALVE
c/w THREADED BLIND FLANGE






























































































	Oct 08. A-3.   GENERAL INSTRUCTIONS   00 10 00
	1. DEFINITION OF TERMS
	.1 Unless otherwise specified, the obligations of this contract are assumed by the contractor.
	.2 The word “Provide” indicated in this specification means to supply and install.
	.3 For the purpose of this document "Departmental Representative" will be deemed as the NRC person in charge of the project or his delegated representative.  WSP shall act as NRC’s delegated Departmental Representative and Engineer on this project.

	2. SITE VISITS FOR TENDER PURPOSE
	.1 All parties tendering must view the site with the Departmental Representative and attend the site meeting. No site visit will be arranged for contractors who missed the initial site visit and their tenders will not be opened.
	.2 The bidding contractors staff who have attended the site visit will sign off a mandatory attendance sheet.

	3. LABOUR CONDITIONS AND FAIR WAGE SCHEDULE
	.1 Comply with all labour conditions as specified by the Human Resources Development Canada, Labour Program. See Labour Conditions and Fair Wage Schedule if applicable. The contractor is responsible to ensure that all work is carried out in conformanc...
	.2 Submit to the Departmental Representative, when required, all necessary permits and approvals.

	4. MINIMUM STANDARDS
	.1 Conform to or exceed minimum acceptable standards of the various applicable federal, provincial and municipal codes including without limitation, the National Building Code, The National Fire Code, Canadian Plumbing Code and the Canadian Electrical...
	.2 Work to conform to the latest referenced standards and codes specified in the contract documents.

	5. MATERIALS AND WORKMANSHIP
	.1 Install only new materials on this project unless otherwise specified.
	.2 Only first class workmanship will be accepted, not only with regard to safety, efficiency and durability but also with regard to neatness of detail and performance.
	.3 Workmanship shall be best quality, executed by workers experienced and skilled in the trades for which they are employed by the contractor.  If the contractor is also obliged to immediately notify the Departmental Representative if required work is...
	.4 Do not employ unfit persons or anyone unskilled in their required duties.
	.5 Decisions as to quality or fitness of workmanship shall rest solely with the Departmental Representative whose decision is final.

	6. WORKING HOURS AND SECURITY
	.1 Normal working hours on the NRC property are from 8:00 a.m. until 4:30 PM, Monday to Friday inclusive except statutory holidays, NRC's December shut-down period and Federal Government holidays.
	.2 At all times, NRC issued passes are required for access to the building site.
	.3 Obtain permission from the Departmental Representative to perform the specific tasks before scheduling any work outside normal working hours.
	.4 An escort may be required whenever working outside normal hours. The contractor is to bear the associated costs.
	.5 Dominion Astrophysical Observatory is essentially a 24/7 operation however peak periods are as indicated, Monday to Friday 8:00 am to 4:30 pm.

	7. BILINGUALISM
	.1 Ensure that all signage, notices and labels are provided and installed in both official languages.
	.2 Ensure that all identification of installed services called for by this contract are bilingual.

	8. WORK & MATERIALS SUPPLIED BY OWNER
	.1 Work and materials to be supplied by NRC are identified on drawings and in the specification.
	.2 Deliver to a storage place, as directed by the Departmental Representative, all materials to be returned to the owner.
	.3 Unless otherwise specified, accept owner-supplied materials at their storage location and provide all additional transportation as required to the specific work site.
	.4 Contractor’s duties:
	.1 Unload at site.
	.2 Handle materials at site, including uncrating and storage.
	.3 Promptly inspect products and report damaged or defective items to the Departmental Representative.
	.4 Give written notification to the Departmental Representative for items accepted in good order.
	.5 Repair or replace as instructed by the Departmental Representative items damaged on site.
	.6 Install and connect finished products as specified.


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

	10. SCHEDULE
	.1 Prepare a detailed schedule, fixing the date for commencement and completion of the various sections of the work and update the schedule. The schedule shall be made available to the Departmental Representative not later than two weeks after the awa...
	.2 Notify the Departmental Representative in writing of any proposed changes in schedule and obtain the approval of the Departmental Representative prior to implementing any changes.
	.3 Arrange three (3) days before the scheduled completion date to do an interim inspection with the Departmental Representative.
	.4 Time is of the essence.   During construction there will not be a supply for the fire suppression water storage tank.    Contractor must work diligently and continuously to reinstate the water service as per approved schedule.

	11. COST BREAKDOWN
	.1 Submit, for approval by the Departmental Representative, a cost 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 noting the approval date of the Departmental Representative.

	12. CO-OPERATION
	.1 Co-operate with the Departmental Representative and designated NRC staff in order to keep disruption of normal research work to an absolute minimum.
	.2 Work out in advance a proposed 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, 48 hours prior to any intended interruption of facilities, areas, corridors, mechanical or electrical services and obtain requisite permission.
	.5 Refer to article No.21 "Service Interruptions."

	13. GENERAL REVIEW
	.1 Periodic review of the contractor's work by the Departmental Representative(s) using the criteria of the contract document does not relieve the contractor of his safety responsibilities and the responsibility of carrying out the work in accordance ...

	14. INSPECTION OF BURIED OR CONCEALED SERVICE
	.1 Prior to burying or concealing any services that are to be installed, the contractor is to ensure that all inspection bodies having jurisdiction, including NRC, have inspected the work, and have witnessed all tests.  Failure to do so may result in ...

	15. TESTING
	.1 On completion, and/or during progress of the work and before any services are covered up and flushing is complete, test all installations in the presence of the Departmental Representative and/or Inspectors having jurisdiction.
	.2 Obtain and provide to the Departmental Representative all acceptance certificates and/or reports from the authority having jurisdiction.  The project will be considered incomplete without their provision.

	16. DOCUMENTS REQUIRED AT WORK SITE
	.1 Maintain at the work site, one copy each of the following:
	.1 Contract drawings
	.2 Specifications
	.3 Addenda
	.4 Reviewed shop drawings
	.5 Change orders
	.6 Other modifications to contract
	.7 Field test reports
	.8 Copy of approved work schedule
	.9 Manufacturer’s instructions
	.10 Signed off service interruption requests
	.11 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 provided to the Departmental Representative with the Application for Payment and the final Certificate of Completion.


	17. PROJECT MEETINGS
	.1 The Departmental Representative will set times for project meetings and assume responsibility for recording and distributing minutes.
	.2 The Departmental Representative will notify all parties concerned of meetings to ensure the proper coordination and to address safety problems with respect to the contractor’s safety obligation specified in the contract.
	.3 Attend regular and/or special project meetings at times and locations arranged by the Departmental Representative   The contractor must advise the Departmental Representative if there is a need for any additional meetings, to ensure proper coordina...
	.4 The contractor must attend a pre-work orientation/project meeting prior to commencing any work on site.  Departmental Representative to coordinate.

	18. SHOP DRAWINGS
	.1 Submit to the Departmental Representative for review within one (1) week after contract award, shop drawings, product data and samples specified.
	.2 Submit 5 copies of all shop drawings, product data and samples for review, unless otherwise specified.
	.3 Review, sign and date shop drawings, data sheets and samples prior to submission.
	.4 Confirmation of corresponding delivery dates are required within one (1) week after shop drawings, product date and samples are approved.  Notify the Departmental Representative in writing of any changes to a shop drawing schedule.
	.5 Review of shop drawings and product date by the Departmental Representative does not relieve the contractor of the responsibility for checking for errors and omissions and for the conformity with contract documents.  Any discrepancy, error or omiss...

	19. SUBMITTALS
	.1  The following submittals are required within two weeks of contract award. (also refer to
	requirements of Excavating, Trenching and Backfilling Section 21 23 33.01 and Site Water Utility Distribution Piping Section 33 11 16)
	.1 Water Works Plan and Schedule (in accordance with section 33 11 16)
	.2 Traffic control Plan
	.3 Construction Equipment List
	.4 Siltation Management Plan
	.5 Dewatering Methods
	.6 Spill Response Plan
	.7 Waste Management Plan
	.2 The following submittals are required 2 weeks prior to beginning work.
	.1 Underground Utility Locates
	.2 Bedding Materials source and testing report
	.3 At completion of the work and prior to final payment provide the following.
	.1 Close out Submittals in accordance with Serction 33 11 16.
	.2 Marked up As-Built Drawings (also see para 41. AS BUILT DRAWINGS)
	.3 Provide maintenance Manual submittals as per para 40. and in accordance with Section 33 11 16 .

	20. 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 the manufacturer’s instructions.  The Departmental Representative will designate which document is to be followed and provide an explanation for the ...

	21. SERVICE INTERRUPTIONS
	.1 NRC as owner will carry out all service interruptions, including isolation of services such as electrical, water, gas, pneumatic and hydraulic systems.
	.2 Do not commence work or enter the immediate work area until advised in writing by the Departmental Representative that all energy sources have been isolated and the contractor must counter sign and return the notice to the Departmental Representative.
	.3 NRC, as owner, is responsible for restoring all services interrupted as identified in article 21.1.
	.4 Provide 48 hours notice and obtain the approval of the Departmental Representative prior to cutting into any existing service.
	.5 All service interruptions are to be of minimum duration and as agreed to by the Departmental Representative.
	.6 Protect existing services and immediately make repairs to the satisfaction of the Departmental Representative if damage occurs.
	.7 Provide, with the prior approval of the Departmental Representative, detours, bridges or alternate feeds as required to minimize disruptions.
	.8 The contractor may be required to plan in advance and perform specified work approved by the Departmental Representative in order to minimize disruption and service interruption.  Costs for work required after normal working hours or on weekends sh...
	NOTE: As the site must remain operational during the work it is important to plan work for the maximum allowed shutdown period as noted in Section 33 11 16.   Longer shut downs may be ma be available after normal working hours however this will be at ...

	22. 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 tape these sheets to the floors to limit dust infiltration as much as practicable.
	.4 Repair or replace any and all damage to the Owner's property caused during construction, at no cost to the Owner and to the satisfaction of the Departmental Representative.
	.5 Plan and coordinate the work with the Departmental Representative in order to protect the buildings, roads, lawns, services, facilities, and other equipment from damage which might occur as a result of this work.
	.6 Ensure that all doors, windows or temporary enclosures that could allow transfer of dust, noise and fumes to other areas of the building are kept closed.
	.7 Secure the working area at the end of each day’s work and be responsible for the same to the satisfaction of the Departmental Representative.
	.8 Provide and maintain adequate safety barricades around the work sites to protect NRC personnel and others having access from injury during the carrying out of work.
	.9 Post safety warnings in all instances where possible injury could occur such as in overhead work and where hard hats are to be worn or as required by the applicable Provincial Occupational Health and Safety Act and Regulations or as otherwise requi...
	.10 Provide temporary protective enclosures at building entrances and exits to protect NRC personnel and others having access from injury.  All enclosures are to be structurally sound against weather and falling debris.

	23. FASTENING DEVICES
	.1 Do not use explosive actuated tools, without obtaining written permission from 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 written permission from the Departmental Representative

	24. DISCREPANCIES & INTERFERENCES
	.1 Before tender closing, and during execution of the work, examine drawings and specifications and report at once to the Departmental Representative any defects, discrepancies, omissions or interferences affecting the work.
	.2 Provide items mentioned in both the drawings and/or the specifications.
	.3 Immediately inform the Departmental Representative in writing of any discrepancies between the plans and the physical conditions so that the Departmental Representative may promptly verify same and decide on remediation or correction.
	.4 Any unauthorized work done after such a discovery, and before the owner has decided on remediation or correction is at the contractor’s risk.
	.5 Where unexpected interferences are encountered on the job and they have not been pointed out on the original tender or on the plans and specifications, the contractor is to provide offsets, bends or reroute the services to suit job conditions at no...
	.6 Arrange in consultation with the Departmental Representative 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.
	.8 Should there be any conflict between this section and the technical specifications or drawings the most stringent requirement shall apply.

	25. ACCEPTANCE OF SITE
	.1 Inspect the site before commencing work, review and discuss any unexpected conditions with the Departmental Representative who will be present during this review.
	.2 Commencement of work by the contractor will imply acceptance of existing conditions.

	26. PARTIAL OCCUPANCY
	.1 NRC will require partial occupancy of the three pump house facilities due to the services installed there. The Departmental Representative will consult with the contractor regarding safety and other requirements for joint occupancy.  The contractor...
	.2 The contractor must resolve space conflict with other sub-contractors.
	.3 Throughout the course of construction, the contractor is to remain informed of field conditions and the safety of the work performed by all sub-contractors involved in the project.

	27. USE OF SITE
	.1 Restrict operations on site to the areas approved by the Departmental Representative at the time of tendering or as later approved by the Departmental Representative.
	.2 Locate all temporary structures, equipment or materials for storage to the designated areas.
	.3 Park only in designated areas.
	.4 Do not restrict access to the building routes and services.
	.5 Repair any damage and clean up dirt or debris resulting from both the contractor’s and his sub-contractor’s use of the existing roads.

	28. CONSTRUCTION FACILITIES AND TEMPORARY SERVICES
	.1 Installation/Removal
	.1 Provide construction facilities and temporary controls in order to execute work expeditiously.
	.2 Provide, at no cost to NRC, all equipment and temporary lines to bring these services to the work site.
	.3 Remove from the site all temporary facilities/services after use.
	.4 Comply with NRC requirements when connecting existing systems as approved by the Departmental Representative in accordance with articles entitled “Co-operation” and “Service Interruption” of this section.

	.2 Site Storage/Loading
	.1 Confine the work and activities of employees to limits indicated by contract documents approved by the Departmental Representative.
	.2 Do not unreasonably encumber buildings on site with equipment or materials.
	.3 Do not load or permit to be loaded any part of the work with a weight or force that will endanger the work.

	.3 Sanitary Facilities
	.1 No Sanitary facilities are available on site.  Contractor to provide his own portable facilities to be located as directed by the Departmental Representative.
	.2 Maintain facilities and area surrounding them clean at all times.

	.4 Water Supply
	.1 NRC will provide a continuous supply of potable water for construction use.
	.2 Arrange for service and water connection with the Departmental Representative and pay the costs for installation, maintenance and removal.

	.5 Temporary Heating and Ventilating
	.1 Bear the costs of temporary heat and ventilation during construction including costs of installation, operation, including fuel and maintenance and removal of the equipment.
	.2 Use of direct fired heaters discharging waste products into the work areas will not be permitted unless prior approval is given by the Departmental Representative.
	.3 Furnish and install temporary heat and ventilation in enclosed areas as required to:
	.1 Facilitate progress of work.
	.2 Protect work and products against dampness and cold.
	.3 Reduce moisture condensation on surfaces to a level satisfactory to the Departmental Representative.
	.4 Provide ambient temperature and humidity levels for storage, installation and curing of materials.
	.5 Provide adequate ventilation to meet provincial and municipal health regulations for a safe working environment for those areas solely occupied by the contractor’s workers.
	.6 Where ventilation and heat also affects areas being utilized by the Owner’s employees the contactor will consult with the Departmental Representative  on ventilation, heating and humidity requirements.

	.4 Maintain minimum temperature of 10oC (or higher where specified) as soon as finishing work is commenced and maintain this temperature until acceptance of the structure by the Departmental Representative.
	.1 Maintain ambient temperature and humidity levels as required for comfort of NRC personnel.

	.5 Prevent hazardous or unhealthy accumulations of dust, fumes, mists, or gases in areas occupied during construction including storage areas and sanitary facilities.
	.1 Dispose of exhaust materials in a manner that will not result in a harmful or unhealthy exposure to the contractor's workers or the Owner's Employees.

	.6 Maintain strict supervision over the operation of temporary heating and ventilating equipment.
	.1 Enforce conformance with applicable codes and standards.
	.2 Comply with the Departmental Representative’s instructions and those of NRC’s “Safety and Fire Prevention Officer” brought to the attention of the contractor by the Departmental Representative, including provision of full-time watchman services whe...
	.3 Enforce safe practices.

	.7 After award of contract, the Contractor may be permitted use of the existing building systems providing agreement can be reached on:
	.1 Conditions of use, special equipment, protection and maintenance and replacement of filters.
	.2 Methods of ensuring that heating medium will not be wasted and in the case of steam, agreement on that is to be done with the condensate.
	.3 Saving on contract price;
	.4 Provisions relating to guarantees on equipment.
	.5


	.6 Temporary Power
	.1 Provide all temporary power required during construction for temporary lighting and operating of power tools. If the power requirements are 15A, 125V, then the contractor may use an existing 15A outlet if one is available and only after receiving t...
	.2 All connections must be in accordance with the current edition of the Canadian Electrical Code.

	.7 Temporary Telephone
	.1 Provide and pay for temporary telephones necessary for own use.

	.8 Project Cleanliness
	.1 Maintain the work site adjacent areas including roofs in a tidy condition, free from accumulation of waste products and debris.
	.2 Remove waste material and debris from the site at the end of each working day.
	.3 Provide onsite dump containers for collection of waste materials and rubbish at the contractor’s expense.  Location of dump containers is to be approved by the Departmental Representative.
	.4 Clean interior areas prior to start of finish work and maintain areas free of dust and other contaminants during finishing operations.


	29. ENVIRONMENTAL
	.1 DAOV is home to Species at Risk.   These include various species of  Flora and Fauna.  In particular the Sharp Tailed Snake and the Blue Grey Tail-Dropper Slug may be encountered during this work.
	.1 The contractor shall be briefed during a mandatory pre-construction project meeting regarding these above mentioned species.
	.2  It is unlikely that either species will be encountered at this work location however should the contractor encounter either species during their work, they shall stop work  immediately  and contact the Departmental Representative.  Do not handle, ...

	30. STORAGE
	.1 Provide storage as required to protect all tools or materials 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 Departmental Representative.

	31. ENCLOSURE OF STRUCTURES
	.1 Construct and maintain all temporary enclosures to protect foundations, sub-soil, concrete masonry from frost penetration or damage.
	.2 Maintain all temporary structures in place until all chances of damage are over and proper curing has taken place.
	.3 Provide temporary weather tight 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.  The NRC Security Officer may, at the discretion of the Departmental Representative, be called upon to advise or approve of any temp...
	.5 Provide keys to the Departmental Representative for distribution to the NRC Security Officer and M-1 Commissionaire when required.

	32. LAYOUT OF WORK
	.1 Lay out the work carefully and accurately.
	.2 Verify all dimensions and be responsible for resolving any discrepancies with the Departmental Representative.
	.3 Locate and preserve general reference points.
	.4 Employ competent person(s) to lay out work in accordance with control lines and grades provided by the Departmental Representative.

	33. CUTTING AND PATCHING
	.1 Cut existing surfaces as required to accommodate new work.  Obtain written approval from the Departmental Representative before cutting and openings through existing or new structural surfaces.
	.2 Remove all items to the Departmental Representative’s satisfaction.
	.3 Patch, repair and make good to the Departmental Representative’s satisfaction; with identical materials as required, the surfaces that have been disturbed, cut or damaged.
	.4 Core drill and opening where new pipes are to pass through existing construction.  Openings are to be sized to leave 12mm clearance around the pipes or pipe insulation.  Do not drill or cut any surface without the approval of the Departmental Repre...
	.5 Seal all openings where cables, conduits or pipes pass through walls with an acoustic sealant conforming to CAN/CHSB-19.21–M87, or latest edition or as specified.
	.6 Where cables, conduits and pipes pass through fire rated walls and floors, pack space between with compressed glass fiber and seal with a fireproof caulking in accordance with CAN/CHSB-19.13-M87 and NBC 3.1.7, or latest editions.

	34. LOCATION OF EQUIPMENT AND FIXTURES
	.1 Location of equipment, fixtures, outlets and openings indicated or specified are to be considered as approximate.
	.2 Locate equipment, fixtures and distribution systems to provide minimum interference and maximum usable space and in accordance with the Owner’s and manufacturer’s recommendations for safety, access and maintenance.
	.3 Inform the Departmental Representative of any impediments to the installation and obtain his approval for actual location.
	.4 Submit field drawings to indicate the relative position of installed services and equipment.

	35. EXISTING SERVICES
	.1 Where work involves breaking into or connecting to existing services, carry out work at times and in the manner agreed to by the Departmental Representative  and by authorities having jurisdiction, with minimum of disturbance to NRC Personnel and v...
	.2 Before commencing work, establish location and extent of service lines in area of work and notify Departmental Representative of findings.
	.3 Submit a schedule to and obtain approval from the Departmental Representative for any shut-down or closure of active service or facility.  Adhere to approved schedule and provide notice to the Departmental Representative.
	.4 Where unknown services are encountered, immediately advise Departmental Representative and confirm findings in writing.
	.5 Remove abandoned service lines within two meters of structures.  Cap or otherwise seal lines at cut-off points as approved by the Departmental Representative
	.6 Record and provide a copy to the Departmental Representative of locations of maintained, re-routed and abandoned service lines.

	36. ALTERATIONS ADDITIONS OR REPAIRS TO EXISTING BUILDING
	.1 Execute work with least possible interference or disturbance to the Owner's employees and others having access. Arrange with the Departmental Representative to facilitate execution of work.
	.2 Where security will be reduced by the work of this contract, provide temporary means to maintain security at a level agreed to by the Departmental Representative.
	.3 Where elevators, dumbwaiters or conveyors exist in the building, only those assigned for contractor’s use may be used for moving personnel and material.  Protect walls of passenger elevators.  The contractor is to accept liability for damage, safet...
	.4 Provide temporary dust screens, barriers, warning signs in locations where renovation and alteration work is adjacent to areas used by the public or NRC Personnel.

	37. FINAL CLEAN-UP
	.1 Upon completion of work do a final cleaning to the satisfaction of the Departmental Representative.
	.2 Clean all surfaces, lights, affected by this work.

	38. DISPOSAL OF WASTES
	.1 Arrange for the disposal of waste materials including volatiles, safely off NRC property. Refer to Section 01545, the section titled "General Safety and Fire Requirements".

	39. RECTIFICATION OF DEFECTS
	.1 Refer to General Conditions "B", article 25.
	.2 Ensure that all manufacturer’s guarantees and warranties are issued in the name of the contractor and the National Research Council.

	40. MAINTENANCE MANUAL
	.1 Provide three (3) copies of maintenance manuals immediately upon completion of the work and prior to release of final payment.
	.2 Manuals are to be neatly bound in hard cover loose leaf binders.
	.3 Manuals are to include operating and maintenance instructions, all guarantees and warranties, shop drawings or technical date for the services, materials and apparatus supplies under this contract.

	41. AS BUILT DRAWINGS
	.1 Contractor to maintain and provide at completion of the work,  one clean, legible, marked-up in red, copy of the plan indicating final installation locations and/or variance to design.

	42. SECURITY
	.1 All staff of the successful contractor must obtain Government of Canada Reliability Status Security or be escorted one to one by a security cleared employee of the contractor before working on site in accordance with Appendix A-1.

	43. IDENTIFICATION BADGES
	.1 Display of NRC identification badges is mandatory in NRC buildings.
	.2 Obtain all badges from the NRC Security office.

	END OF SECTION

	Oct 08. A-3  GENERAL SAFETY  FIRE   INSTRUCTIONS  00 15 45
	1. RELATED SECTIONS TO SAFETY
	.1 General Instructions, Section 001000 refer to the articles titled:
	.1 Inspection of Buried or Concealed Services
	.2 Testing
	.3 Shop Drawing
	.4 Service Interruptions
	.5 Protection and Warning Notices
	.6 Fastening Devices
	.7 Partial Occupancy
	.8 Use of Site


	2. MINIMUM STANDARDS
	.1 Conform to or exceed minimum acceptable standards of the various applicable Federal, Provincial and Municipal codes including the National Building Code, The National Fire Code, Canadian Plumbing Code and the Canadian Electrical Code.
	.2 Work is to conform to referenced standards and codes as reaffirmed or revised to date of specification.

	3. GENERAL REVIEW
	.1 Periodic review of the contractor's work by the Departmental Representative, using the criteria of the contract document, does not relieve the contractor of safety responsibilities both  provincial and those required by NRC and the responsibility o...

	4. CONSTRUCTION SAFETY
	.1 Be solely responsible for the construction safety of both its employees and those of the sub-contractors at the site of work, and for initiating, maintaining and supervising all safety precautions and programs and procedures in connection with the ...
	.2 Observe all applicable construction safety measures of the National Building Code Part 8; Canadian Code for Construction Safety; the applicable Provincial Occupational Health and Safety Act and Regulations and Municipal authorities having jurisdict...
	.3 Advise all parties having jurisdiction including the Departmental Representative and, Provincial Inspectors of the need for inspection/certification of the work.
	.4 Comply with the requirements of the Fire Commissioner of Canada, as published in standards Nos. 301 and 302. The Fire Commissioner of Canada, Human Resources Development and Canada Labour Programs is the regulatory authority for fire safety at NRC....
	.5 The Departmental Representative will advise the contractor of NRC specific fire safety requirements and monitor for compliance.

	5. WORKPLACE HAZARDOUS MATERIAL INFORMATION SYSTEM WHMIS
	.1 Comply with Provincial legislation regarding WHMIS. The contractor's responsibilities include, but are not limited to the following:
	.1 To ensure that any WHMIS Controlled Products brought on site by the contractor or sub-contractor are labelled to WHMIS standards.
	.2 For WHMIS Controlled Products make readily available to workers and the Departmental Representative, Material Safety Data sheets (MSDS).
	.3 To train own workers about WHMIS and about the controlled products that they use on site.
	.4 To inform when asked 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.
	.5 Demonstrate to the satisfaction of the Departmental Representative, that the Contractor's foreman has had WHMIS training and is knowledgeable in its requirements. The Departmental Representative can require replacement of this person if this condit...


	6. NO SMOKING ON SITE
	.1 Smoking is prohibited on all locations on Observatory Hill.  Contractor staff must leave the NRC property to smoke.  Note:  Wildfire is our greatest hazard threat.
	.2 Obey all "No Smoking" signs on the NRC premises.

	7. HOT WORK
	.1 Permit:
	.1 Obtain a Hot Work Permit from the Departmental Representative prior to commencement of any work involving welding, soldering, burning, heating, use of torches or salamanders or any open flame ("Hot Work").

	.2 Site Review:
	.1 Review the location of "Hot Work" with the Departmental Representative to determine the level of fire safety precautions to be taken prior to commencement of "Hot Work".


	8. REPORTING FIRES
	.1 Determine, prior to the commencement of work, the exact location of the nearest fire alarm pull station, and telephone the emergency phone number for reporting fires.
	.2 Report all fires immediately, to the Departmental Representative or his substitute.
	.1 Activate nearest fire alarm pull station and;
	.2 Telephone the emergency phone number provided by the Departmental Representative or his substitute.

	.3 When reporting a fire by phone, give where practicable the location of fire, the nature of and extent of the fire.
	.4 The person activating the fire alarm pull station or reporting a fire by phone must remain at a safe distance from the fire but readily available to provide information on the location and nature of the fire to the fire department personnel and the...
	.5 During Fire calls do not block the access road or drive vehicles down the hill on the road as it may interfere with responding emergency vehicle access.

	9. INTERIOR AND EXTERIOR FIRE PROTECTION & ALARM SYSTEMS
	.1 Do not obstruct or shut off fire protection equipment or alarm systems without prior 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 authorization from the Departmental Representative. The Departmental Representative will advise the NRC Safety and Fire Prevention Officer a...
	.4 Do not use fire hydrants, standpipes and hose systems for other than fire fighting purposes unless authorized to do so by the Departmental Representative.

	10. FIRE EXTINGUISHERS
	.1 Provide a minimum of 1-10 lb. ABC Dry Chemical Fire Extinguisher or additional units as advised by the Departmental Representative for every Hot Work operation.
	.2 Provide a minimum of 1-5 lb. ABC Dry Chemical Fire Extinguisher or additional units as advised by the Departmental Representative in every vehicle or equipment on site.
	.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 indicating the satisfactory condition of the unit.

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

	11. OBSTRUCT. OF ACCESS/EGRESS ROUTES-ROADWAYS
	.1 Road Access shall be maintained at all times for emergency vehicle response access.
	.2 Discuss with and obtain written approval from the Departmental Representative for any work that may impede the response of an emergency response vehicle.  This includes violation of minimum overhead clearance, erecting of  barricades and the diggin...
	.3 The Departmental Representative will advise the NRC Safety and Fire Prevention Officer and the Chief Building Fire Emergency Officer of any exit route obstruction that may warrant advanced planning and communication to building occupants and to the...

	12. RUBBISH AND WASTE MATERIALS
	.1 Keep volumes of rubbish and waste materials as low as possible.
	.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 and place it in a dumpster, or as otherwise directed by the Departmental Representative.

	.4 Storage:
	.1 Exercise extreme care when storing combustible waste materials in work areas. Ensure maximum possible order, adequate ventilation and all safety standards are adhered to when storing any combustible materials. When in doubt, consult with the Depart...
	.2 Deposit greasy or oily rags or materials subject to spontaneous combustion in CSA or ULC approved receptacles and remove accumulated wastes on a daily basis.
	.3 Dumpsters are to be located as per the instructions of the Departmental Representative.


	13. FLAMMABLE LIQUIDS
	.1 The handling, storage and use of flammable liquids is governed by the National Fire Code of Canada and the contractor is accepting the work bound by them.
	.2 Flammable liquids such as gasoline, kerosene and naphtha may be kept 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 li...
	.3 Transfer of flammable liquids is prohibited within buildings except with permission of the Departmental Representative and provided safe bonding practices are followed to protect the contractor's employees, sub-contractors and others having access ...
	.4 Do not transfer flammable liquids in the vicinity of open flames or any type of heat producing device. All transfers must be done using safe bonding practices.
	.5 Do not use flammable liquids having a flash point below 38oC as cleaning agents (examples include gasoline and naphtha).
	.6 Store used flammable waste liquids meant for disposal in approved ULC containers located in a safe, ventilated area and with the approval of the Departmental Representative. Waste flammable liquids are to be removed from the site on a regular basis...
	.7 Assure proper ventilation and eliminate all sources of ignition where flammable liquids, such as lacquers or urethane are used. Inform the Departmental Representative prior to the commencement and completion of such work.

	14. QUESTIONS AND/OR CLARIFICATION
	.1 Advise the Departmental Representative of any questions or concerns for clarification on fire and safety practices, in addition to the above requirements prior to the commencement or during work where a safety concern has been noted.


	Oct 08 312333 01 EXCAVATING TRENCHING AND BACKFILLING
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 01 15 45 – General Safety Section and Fire Requirements.
	.2 Section 01 10 00 - General Instructions.

	1.2 REFERENCES
	.1 American Society for Testing and Materials International (ASTM)
	.1 ASTM C117-04, Standard Test Method for Material Finer than 0.075 mm (No.200) Sieve in Mineral Aggregates by Washing.
	.2 ASTM C136-05, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	.3 ASTM D422-632002, Standard Test Method for Particle-Size Analysis of Soils.
	.4 ASTM D1557-02e1, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft ³) (2,700 kN-m/m ³).
	.5 ASTM D4318-05, 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.


	1.3 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 ; and which cannot be removed by means of heavy duty mechanical excavating equipment with  0.95 to 1.15  m; bucket. Frozen material not classified as rock.
	.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 D4318, and gradation within limits specified when tested to ASTM D422 and ASTM C136 : Sieve sizes to CAN/CGSB-8.1 CAN/CGSB-8.2.
	.2 Table:
	.3 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.

	1.4 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Make submittals in accordance with Section 00 10 00 – General Instructions.
	.2 Quality Control:
	.1 Submit condition survey of existing conditions as described in EXISTING CONDITIONS article of this Section.
	.2 Submit for review by Departmental Representative proposed dewatering methods as described in PART 3 of this Section.
	.3 Submit to Departmental Representative written notice when bottom of excavation is reached.
	.4 Submit to Departmental Representative testing inspection results report as described in PART 3 of this Section.

	.3 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 existing utilities as found in field.

	.4 Samples:
	.1 Submit samples in accordance with Section 00 10 00 General Instructions.
	.2 Inform Departmental Representative at least 2 weeks prior to beginning Work, of proposed source of fill materials and provide access for sampling.
	.3 Submit testing report (gradation curves) of proposed bedding materials 2 weeks prior to beginning work.


	1.5 QUALITY ASSURANCE
	.1 Qualification Statement:  submit proof of insurance coverage for professional liability.
	.2 Submit design and supporting data at least 2 weeks prior to beginning Work.
	.3 Design and supporting data submitted to bear stamp and signature of qualified professional engineer registered or licensed in Province of British Columbia, Canada.
	.4 Keep design and supporting data on site.
	.5 Engage services of qualified professional Engineer who is registered or licensed in Province British Columbia, Canada in which Work is to be carried out to design and inspect cofferdams, shoring, bracing and underpinning required for Work.
	.6 Do not use soil material until written report of soil test results are reviewed and approved by Departmental Representative.
	.7 Health and Safety Requirements:
	.1 Do construction occupational health and safety in accordance with Section 00 15 45 – General Safety Section and Fire Requirements.


	1.6 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate waste materials for reuse and recycling in accordance with Section 00 10 00 General Instructions.
	.2 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.
	.3 Place materials defined as hazardous or toxic in designated containers.
	.4 Divert unused aggregate materials from landfill to facility for reuse as approved by Department Representative.
	.5 Dispose of unused paint and paint thinner materials at official hazardous material collections site as approved by Department Representative.
	.6 Fold up metal banding, flatten and place in designated area for recycling.
	.7 Do not dispose of unused paint thinner material into sewer system, into streams, lakes, onto ground or in other location where it will pose health environmental hazard.
	.8 Divert unused asphalt from landfill to facility capable of recycling materials
	.9 Dispose of waste materials at suitable off-site disposal facility in accordance with all applicable regulations.

	1.7 EXISTING CONDITIONS
	.1 Buried services:
	.1 Before commencing work verify 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 structures: 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 Departmental Representative establish location 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 soil hydrovac methods or careful test excavations.
	.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 Departmental Representative before removing or re-routing.
	.9 Record location of maintained, re-routed and abandoned underground lines.
	.10 Confirm locations of recent excavations adjacent to area of excavation.

	.2 Existing buildings and surface features:
	.1 Conduct, with Departmental Representative, condition survey of existing buildings, trees and other plants, lawns, fencing, service poles, wires,  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 Departmental Representative.
	.3 Where required for excavation, cut roots or branches as directed by Departmental Representative.



	Part 2 Products
	2.1 MATERIALS
	.1 Granular Base and Sand: properties in accordance with the following requirements:
	.1 Crushed gravel or sand.
	.2 Gradations to be within limits specified when tested to ASTM C136 and ASTM C117. Sieve sizes to CAN/CGSB-8.1 CAN/CGSB-8.2.
	.3 Table:

	.2 Unshrinkable fill: proportioned and mixed to provide:
	.1 Maximum compressive strength of 0.4 MPa at 28 days.
	.2 Maximum cement content of 25 kg/m ; to CSA-A3001, Type GU.
	.3 Minimum strength of 0.07MPa at 24 h.
	.4 Concrete aggregates: to CSA-A23.1/A23.2.
	.5 Cement: Type GU.
	.6 Slump: 160 to 200 mm.

	.3 Shearmat: honeycomb type bio-degradable cardboard 100 mm thick, treated to provide sufficient structural support for poured concrete until concrete cured.


	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 drawings, specific to si...
	.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 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.

	3.3 PREPARATION/PROTECTION
	.1 Protect existing features in accordance with 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 Departmental Representative.
	.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.

	3.4 STRIPPING OF TOPSOIL
	.1 Begin topsoil stripping of areas as indicated after area has been cleared of brush, weeds, grasses and removed from site.
	.2 Strip topsoil to depths as indicated.
	.1 Do not mix topsoil with subsoil.

	.3 Stockpile in locations as directed by Departmental Representative.
	.1 Stockpile height not to exceed 2 m and should be protected from erosion.

	.4 Dispose of unused topsoil off site.

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

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

	3.6 SHORING, BRACING AND UNDERPINNING
	.1 Maintain sides and slopes of excavations in safe condition by appropriate methods and in accordance with WorkSafe BC and Section 00 15 45 General Safety Section and Fire Requirements.
	.1 Where conditions are unstable, Departmental Representative to verify and advise methods.

	.2 Construct temporary Works to depths, heights and locations as indicated by Departmental Representative.
	.3 During backfill operation:
	.1 Unless otherwise indicated or directed by Departmental Representative, remove sheeting and shoring from excavations.
	.2 Do not remove bracing until backfilling has reached respective levels of such bracing.
	.3 Pull sheeting in increments that will ensure compacted backfill is maintained at elevation at least 500 mm above toe of sheeting.

	.4 When sheeting is required to remain in place, cut off tops at elevations as indicated.
	.5 Upon completion of substructure construction:
	.1 Remove shoring and bracing.


	3.7 DEWATERING
	.1 Keep excavations free of water while Work is in progress.
	.2 Provide for Departmental Representative review, details of proposed dewatering methods where required.
	.3 Avoid excavation below groundwater table if quick condition or heave is likely to occur.
	.4 Protect open excavations against flooding and damage due to surface run-off.
	.5 Dispose of water in accordance with applicable environmental regulations and local by-laws to approved runoff areas and in 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.

	.6 Provide flocculation tanks, settling basins, or other treatment facilities to remove suspended solids or other materials before discharging to storm sewers, watercourses or drainage areas.

	3.8 EXCAVATION
	.1 Advise Departmental Representative at least 7 days in advance of excavation operations. Excavate to lines, grades, elevations and dimensions as indicated.
	.2 Remove concrete, masonry, paving, walks, demolished foundations and rubble and other obstructions encountered during excavation offsite.
	.3 Excavation must not interfere with bearing capacity of adjacent foundations.
	.4 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.

	.5 For trench excavation, unless otherwise authorized by 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 5 m at end of day's operation.  Open trench...
	.6 Keep excavated and stockpiled materials safe distance away from edge of trench as directed by Departmental Representative.
	.7 Restrict vehicle operations directly adjacent to open trenches.
	.8 Dispose of surplus and unsuitable excavated material offsite at approved facility.
	.9 Do not obstruct flow of surface drainage or natural watercourses.
	.10 Earth bottoms of excavations to be undisturbed soil, level, free from loose, soft or organic matter.
	.11 Notify Departmental Representative when bottom of excavation is reached.
	.12 Obtain Departmental Representative approval of completed excavation.
	.13 Remove unsuitable material from trench bottom including those that extend below required elevations to extent and depth as directed by Departmental Representative.
	.14 Correct unauthorized over-excavation as with granular base compacted to not less than 95% Modified Proctor maximum dry density.
	.15 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 Departmental Representative.


	3.9 FILL TYPES AND COMPACTION
	.1 Use types of fill as indicated on drawings.  Compaction densities are percentages of maximum densities obtained from ASTM D1557.
	.2 When requested by Departmental Representative, Contractor to pay for and provide compaction test results.

	3.10 BEDDING AND SURROUND OF UNDERGROUND SERVICES
	.1 Place and compact granular material for bedding and surround of underground services as indicated.
	.2 Place bedding and surround material in unfrozen condition.

	3.11 BACKFILLING
	.1 Do not proceed with backfilling operations until completion of following:
	.1 Departmental Representative has inspected and approved installations.
	.2 Departmental Representative has inspected and approved of construction below finish grade.
	.3 Departmental representative tested and approved compaction of structural fill and approved bearing capacity under footings, as noted on structural drawings.
	.4 Inspection, testing, approval, and recording location of underground utilities.
	.5 Removal of concrete formwork.
	.6 Removal of shoring and bracing; backfilling of voids with satisfactory soil material.

	.2 Areas to be backfilled to be free from debris, snow, ice, water and frozen ground.
	.3 Do not use backfill material which is frozen or contains ice, snow or debris.
	.4 Place backfill material in uniform layers not exceeding 300 mm compacted thickness up to grades indicated. Compact each layer before placing succeeding layer.
	.5 Backfilling around installations:
	.1 Do not backfill around or over cast-in-place concrete within 24 hours after placing of concrete.
	.2 Place layers simultaneously on both sides of installed Work to equalize loading. Difference not to exceed 0.150 m.
	.3 Where temporary unbalanced earth pressures are liable to develop on walls or other structures:
	.1 Permit concrete to cure for minimum 14 days or until it has sufficient strength to withstand earth and compaction pressure and approval obtained from Departmental Representative.


	.6 Place unshrinkable fill in areas as indicated.
	.7 Consolidate and level unshrinkable fill with internal vibrators.

	3.12 RESTORATION
	.1 Upon completion of Work, remove waste materials and debris in accordance with Section 00 10 00 – General Instructions and trim slopes, and correct defects as directed by Departmental Representative.
	.2 Reinstate pavements, gravel surfaces, shoulders and sidewalks disturbed by excavation as indicated
	.3 Reinstate un-travelled areas as indicated.
	.4 Replace topsoil as indicated Clean and reinstate areas affected by Work as directed by Departmental Representative.
	.5 Use temporary plating to support traffic loads over unshrinkable fill for initial 24 hours.
	.6 Protect newly graded areas from traffic and erosion and maintain free of trash or debris.



	Oct 08  SITE WATER UTILITY DISTRIBUTION PIPING 33 11 16
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 31 23 33.01 – Excavating Trenching and Backfilling

	1.2 REFERENCES
	.1 American National Standards Institute/American Water Works Association (ANSI/AWWA)
	.1 ANSI/AWWA B300-10, Standard for Hypochlorites.
	.2 ANSI/AWWA B301-10, Standard for Liquid Chlorine.
	.3 ANSI/AWWA B303-10, Standard for Sodium Chlorite.
	.4 ANSI/AWWA C104/A21.4-08, Standard for Cement-Mortar Lining for Ductile-Iron Pipe and Fittings.
	.5 ANSI/AWWA C111/A21.11-07, American National Standard for Rubber-Gasket Joints for Ductile-Iron and Fittings.
	.6 ANSI/AWWA C110/A21.10-08, American National Standard for Ductile-Iron and Gray Iron Fittings for Water.
	.7 ANSI/AWWA C150/A21.50-08, Standard for Thickness Design of Ductile-Iron Pipe.
	.8 ANSI/AWWA C151/A21.51-09, Standard for Ductile-Iron Pipe, Centrifugally Cast.
	.9 ANSI/AWWA C153/A21.53-11, Standard for Ductile-Iron Compact Fittings.
	.10 ANSI/AWWA C200-05, Standard for Steel Water Pipe - 6 Inch (150 mm) and Larger.
	.11 ANSI/AWWA C203-08, Standard for Coal Tar Protective Coatings and Linings for Steel Water Pipelines - Enamel and Tape - Hot Applied.
	.12 ANSI/AWWA C205-07, Standard for Cement-Mortar Protective Lining and Coating for Steel Water Pipe - 4 Inch (100 mm) and Larger - Shop Applied.
	.13 ANSI/AWWA C206-11, Standard for Field Welding of Steel Water Pipe.
	.14 ANSI/AWWA C207-07, Standard for Steel Pipe Flanges for Waterworks Service, 4 Inch through 144 Inch (100 mm through 3,600 mm).
	.15 ANSI/AWWA C208-07, Standard for Dimensions for Fabricated Steel Water Pipe Fittings.
	.16 ANSI/AWWA C500-09, Standard for Metal-Seated Gate Valves for Water Supply Service.
	.17 ANSI/AWWA C504-10, Standard for Rubber-Seated Butterfly Valves.
	.18 ANSI/AWWA C600-10, Standard for Installation of Ductile-Iron Water Mains, and Their Appurtenances.
	.19 ANSI/AWWA C602-11, Standard for Cement-Mortar Lining of Water Pipelines - 4 Inch (100 mm) and Larger.
	.20 ANSI/AWWA C651-05, Standard for Disinfecting Water Mains.
	.21 ANSI/AWWA C800-05, Standard for Underground Service Line Valves and Fittings.
	.22 ANSI/AWWA C900-07, Standard for Polyvinyl Chloride (PVC) Pressure Pipe, and Fabricated Fittings, 4 Inch through 12 Inch (100 mm - 300 mm), for Water Transmission and Distribution.

	.2 ASTM International
	.1 ASTM A53/A53M-10, Standard Specification for Pipe, Steel, Black and Hot Dipped, Zinc Coated, Welded and Seamless.
	.2 ASTM A123/A123M-09, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	.3 ASTM A307-10, Standard Specification for Carbon Steel Bolts and Studs, 60,000 psi Tensile.
	.4 ASTM B88M-05(2011), Standard Specification for Seamless Copper Water Tube Metric.
	.5 ASTM C117-04, Standard Test Methods for Material Finer Than 0.075 mm (No. 200) Sieve in Mineral Aggregates by Washing.
	.6 ASTM C136-06, Standard Method for Sieve Analysis of Fine and Coarse Aggregates.
	.7 ASTM C478M-11, Standard Specification for Precast Reinforced Concrete Manhole Sections Metric.
	.8 ASTM D1557-02e1, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft ³) (2,700 kN-m/m ³).
	.9 ASTM D2620-13, Standard Practice for Heat Fusion Joining of Polyethylene Pipe and Fittings.
	.10 ASTM D2992-06, Standard Practice for Obtaining Hydrostatic or Pressure Design Basis for "Fiberglass" (Glass-Fiber-Reinforced Thermosetting Resin) Pipe and Fitting.
	.11 ASTM D2996-01(2007)e1, Standard Specification for Filament-Wound "Fiberglass" (Glass-Fiber-Reinforced Thermosetting Resin) Pipe.
	.12 ASTM F714-10, Standard Specification for Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside Diameter.
	.13 ASTM C618-08a, Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete.
	.14 ASTM A240/A240M, Standard Specification for Chromium and Chromium-Nickel Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications.
	.15 ASTM A182/A182M-11a, Standard Specification for Forged or Rolled Alloy and Stainless Steel Pipe Flanges, Forged Fittings, and Valves and Parts for High-Temperature Service.
	.16 ASTM A380-06, Standard Practice for Cleaning, Descaling, and Passivation of Stainless Steel Parts, Equipment, and Systems.
	.17 ASTM A967-05e2, Standard Specification for Chemical Passivation Treatments for Stainless Steel Parts.
	.18
	.19 ASTM A743/A743M-06(2010), Standard Specification for Castings, Iron-Chromium-Nickel, Corrosion Resistant, for General Applications.
	.20
	.21 ASTM 2164-13, Standard Practice for Field Leak Testing of Polyethlene (PE) and Crosslinked Polyethylene (PEX) Pressure piping Systems Using Hydrostatic Pressure.
	.22 ASTM D3261, Standard Specification for Butt Heat Fusion Polyethylene (PE) Plastic Fittings for Polyethylene (PE) Plastic Pipe and Tubing.

	.3 American Water Works Association (AWWA)/Manual of Practice
	.1 AWWA M11-2004, Steel Pipe - A Guide for Design and Installation.
	.2 ANSI/AWWA C220-07, Stainless-Steel Pipe, 1/2 In. (13mm) and Larger.
	.3 ANSI/AWWA C226-06, AWWA Standard for Stainless-Steel Fittings for Waterworks Service, Sizes ½ In. Through 72 In. (13mm Through 1,800mm).
	.4 ANSI/AWWA C227-11, AWWA Standard for Bolted, Split-Sleeve Restrained and Nonrestrained Couplings for Plain-End Pipe.
	.5 ANSI/AWWA C228-08, AWWA Standard for Stainless Steel Pipe Flanges for Water Service-Sizes 2 In. Through 72 In. (50mm Through 1,800mm)

	.4 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 CGSB 41-GP-25M-77, Pipe, Polyethylene, for the Transport of Liquids.

	.5 CSA International
	.1 CAN/CSA-A3000-08, Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005).
	.2 CAN/CSA-B137 Series-099, Thermoplastic Pressure Piping Compendium. (Consists of B137.0, B137.1, B137.2, B137.3, B137.4, B137.4.1, B137.5, B137.6, B137.8, B137.9, B137.10, B137.11 and B137.12).
	.1 CAN/CSA-B137.1-09, Polyethylene Pipe, Tubing, and Fittings for Cold-Water Pressure Services.
	.2 CAN/CSA-B137.3-09, Rigid Polyvinyl Chloride (PVC) Pipe for Pressure Applications.

	.3 CSA G30.18-09, Carbon and Steel Bars for Concrete Reinforcement.

	.6 Underwriters' Laboratories of Canada (ULC)
	.1 CAN/ULC-S543-09, Standard for Internal-Lug, Quick Connect Couplings for Fire Hose.


	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 00 10 00 General Instructions.
	.2 Work Plan to include details on:
	.1 Temporary potable water facilities:
	.1 Disinfection procedure for temporary supply line,
	.2 Operation and maintenance of temporary facility with details on cold weather operation,

	.2 Work sequencing details,
	.3 Flushing, Testing and disinfecting procedures,
	.4 Commissioning and tie-in details.

	.3 HDPE Submittals:
	.1 Copy of current certificate of qualified butt fusion equipment operator(s) from a recognized training organization.
	.2 Documentation confirming most recent maintenance schedule and pressure gauge calibration for fusion machine.

	.4 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for distribution piping materials, fittings and valves.  Include product characteristics, performance criteria, physical size, finish and limitations.
	.2 Pipe certification to be on pipe.

	.5 Shop Drawings:
	.1 Submit plans with details including:
	.1 Prefabricated sections with field connection points.
	.2 Branch connections,
	.3 Pipe supports.


	.6 Samples:
	.1 Inform Departmental Representative of proposed source of bedding materials and 2 weeks prior to commencing work.
	.2 Submit for testing report (gradation curve) of proposed bedding materials 2 weeks minimum prior to beginning work
	.3 Submit manufacturer's test data and certification that pipe materials meet requirements of this section 3 weeks minimum prior to beginning work. Include manufacturer's drawings, information and shop drawings where pertinent.
	.4 Submit manufacturer's test data and certification that valves and fittings meet requirements of this section 3 weeks minimum prior to beginning work. Include manufacturer's drawings, information and shop drawings where pertinent.


	1.4 QUALITY ASSURANCE
	.1 Qualifications:
	.1 HDPE Fusing Technicians:
	.1 To hold current certificate of qualifications for butt fusion equipment from a recognized training organization.

	.2 Welders:
	.1 Welding qualifications in accordance with CSA B51.
	.2 Use qualified and licensed welders possessing certificate for each procedure performed from authority having jurisdiction.
	.3 Submit valid Welders Performance Qualification Record (WPQR) book issued under the authority of the Provincial Boiler and Pressure Vessel Safety Program to Client Representative.
	.4 Each welder to possess identification symbol issued by authority having jurisdiction.



	1.5 CLOSEOUT SUBMITTALS
	.1 Submit in accordance with Section 00 10 00 – General Instructions.
	.2 Submit data to produce record drawings, including directions for operating valves, list of equipment required to operate valves, details of pipe material.
	.1 Include top of pipe, horizontal location of fittings and type, valves, valve boxes, flushouts, existing services uncovered during excavation, existing services known to exist within 3m of installation.


	1.6 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 00 10 00 – General Instructions.
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:
	.1 Store materials and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
	.2 Store and protect water distribution piping from nicks, scratches, and blemishes.
	.3 Replace defective or damaged materials with new.


	1.7 SCHEDULING OF WORK
	.1 Schedule Work to minimize interruptions to existing services.
	.2 Submit schedule of expected interruptions for approval and adhere to interruption schedule as approved by Departmental Representative.
	.3 Notify Departmental Representative minimum of 48 hours in advance of interruption in service.
	.4 Do not interrupt water service for more than 3 hours and confine this period between 10:00 and 16:00 hours local time unless otherwise authorized.
	.5 Notify fire department of planned or accidental interruption of water supply to hydrants.

	1.8 MAINTENANCE MATERIAL SUBMITTALS
	.1 Submit in accordance with Section 00 10 00 –General Instructions.
	.2 Extra materials:  furnish following spare parts::
	.1 Valve operating key: one (1) tee-handle operating keys for valves.
	.2 Repair saddles: two (2) stainless steel repair saddles - Romac industries SS2-H-6.63x16 of approved equal.



	Part 2 Products
	2.1 PIPE, JOINTS AND FITTINGS
	.1 High Density Polyethylene Pipe (HDPE):
	.1 Pipe:
	.1 Type 4710 To AWWA C906 pressure class specified in Contract Documents.
	.2 Pipes to be certified by Canadian Standard Association CSA B137.4-13.

	.2 Joints: Heat butt fusion to ASTM D2657 and in accordance with manufacturer’s recommendations.
	.3 Fittings:
	.1 Fabricated HDPE mitred fittings to AWWA C906 suitable for pressure rating specified in Contract Documents.
	.2 Moulded HDPE fittings to ASTM 3261 suitable for pressure rating specified and fusion to main pipe, dimensions as specified in Contract Documents.
	.3 Flanged joints to AWWA C906 flat faced stub end and loose hot-dip galvanized ductile iron (ASTM A536) backup ring drilling to ANSI B16.1, ANSI B16.5, or AWWA C207, class suitable for pressure rating specified in Contract Documents.
	.4 Nuts and bolts as specified for “Fittings” in this section.


	.2 Schedule 80 PVC pressure pipe:
	.1 Pipe: To ASTM D1785 and CAN/CSA B137-3-M90 rigid solvent weld for pipe and fittings used inside building.
	.2 Fittings: to ASTM D2467 Rev A.
	.3 Valves: True Union Ball Valves.

	.3 Schedule 10 Stainless Steel 304:
	.1 Pipe: Schedule 10 type 304 Stainless Steel to to ASTM A778-01(2009).
	.1 NPS 2 to 10:  Sch.10, Electric Resistance Welding (ERW) or seamless, plain ends.

	.2 Flanges: to ASTM A182/A182M-11a, Type 304.
	.1 NPS 2 to 12:  Class 150, 1 MPa, full faced, weld neck, bored to suit pipe, conforming to the face dimension and drilling of ANSIB16.1, Class 150.


	.4 Fittings:
	.1 Gray-iron (cast iron) fittings to AWWA C110/A21.10-93 suitable for 1035 kPa minimum pressure rating or higher as specified in Contract Documents. Where specified in Contract Documents, to be cement mortar lined and externally seal coated, both to A...
	.2 Ductile iron fittings to AWWA C110 suitable for pressure rating of 2415 kPa, cement mortar lined to AWWA C104/A21.4.
	.3 Compact ductile iron fittings to AWWA C153/A21.59-94 suitable for pressure rating of 2415 kPa, cement mortar lined to AWWA C104/A21.4.
	.4 Single rubber gasket for push-on bell and spigot type joint and/or mechanical pipe joints: to AWWA C111. All push-on joint hubs to be equipped with tie-rod lugs.
	.5 Flanged Joints:
	.1 Flat faced conforming to the face dimension and drilling of ANSIB16.1, Class 150.
	.2 On AWWA C153 fittings to AWWA C153 with minimum pressure rating of 1723 kPa or higher as specified in Contract Documents.

	.6 Flange Gaskets:
	.1 Flange gaskets to be manufactured from black natural rubber 3.175mm thick with layer of cotton on both sides.
	.2 Gaskets to be nitrile or NBR.

	.7 Bolts and Nuts:
	.1 Bolts to be carbon steel, Grade B to ASTM A307, heavy hex style, zinc plated to ASTM B633 or cadmium plated to ASTM B766. Bolt sizes to AWWA C110.
	.2 Nuts and washers: Nuts to be carbon steel, Grade A to ASTM A563. Washers to be flat hardened steel to ASTM F436. Nuts and washers to be zinc plated to ASTM B633 or cadmium plated to ASTM B766.

	.8 Tie Rods and Nuts:
	.1 Tie rods to be continuous threaded, quenched and tempered alloyed steel to ASTM A354, Grade BC. To be zinc plated to ASTM B633 or cadmium plated to ASTM C766. Tie rod sizes to be minimum 19mm diameter or greater as shown on Contract Drawings.
	.2 Nuts and internally threaded couplings to be heavy hex finish to ASTM A563. Washers to be flat hardened steel to ASTM F436. All to be zinc plated to ASTM B633 or cadmium plated to ASTM C766.

	.9 Fabricated steel pipe fittings: to AWWA C208 and AWWA C207 if flanged, interior and exterior protected with hot applied coal tar enamel to AWWA C203 or liquid epoxy coating to AWWA C210.
	.10 Couplings and Flanged Coupling Adapters:
	.1 General Requirements:
	.1 Suitable for pressure class specified in Contract Documents.  Minimum 250 Psi working pressure.
	.2 Flanges and full face flange gaskets where applicable to Clauses 2.1.4.5 and 2.1.4.6.
	.3 To AWWA C219
	.4 Anti-corrosion coating and interior and exterior centre sleeve and end rings to AWWA C219, AWWA C213, AWWA C210, or AWWA C550 as specified in Contract Documents.
	.5 Compression gaskets to AWWA C219.
	.6 Bolts and nuts high strength low alloy steel to AWWA C111, stainless steel to ASTM F593 or ASTM F738 for bolts and ASTM F594 or ASTM F836M for heavy hex nuts, as specified in Contract Documents. Rolled threads, fit and dimensions to AWWA C111.
	.7 Ductile iron castings to ASTM A536, Grade 65-45-12.

	.2 Plain end or transition couplings as specified in Contract Documents.
	.3 Flanged coupling adapters as specified in Contract Documents.

	.11 Joint Restraint Devices: General Requirements:
	.1 Ductile iron castings to ASTM A536.
	.2 Anti-corrosion coating of ductile iron castings to AWWA C219, AWWA C210, AWWA C213 or AWWA C550 as specified in Contract Documents.
	.3 Bolts and nuts high strength low alloy steel to AWWA C111 or as specified in Contract Documents, stainless steel to ASTM F593 or ASTM F738 for bolts and ASTM F594 or ASTM F836M for heavy hex nuts. Rolled threads, fit and dimensions to AWWA C111.
	.4 Tie rods to 2.1.4.8.
	.5 Restrained harnesses or integral restraint systems manufactures as part of the pipe joint as specified in Contract Documents.

	.12 Repair clamps shall be constructed of 18-8 stainless steel passivated for corrosion resistance. Stainless steel components shall be Type 304 or 304L. All surfaces including weld areas shall be thoroughly cleaned of scale, grease or other contamina...


	2.2 VALVES AND VALVE BOXES
	.1 Valves to open counter clockwise.
	.2 Gate valves: to ANSI/AWWA C509-09, standard iron body, resilient seated, bronze mounted wedge valves with non-rising stems, suitable for 1380 kPa with flanged joints.
	.3 Cast iron valve boxes: two piece surface bearing.
	.1 Base to be large square with minimum dimension 300 mm x 300 mm.
	.2 Top of box to be marked "WATER".

	.4 Ball valves:
	.1 50 mm and smaller, screwed, Class 600 (4140 kPa), forged brass body; chrome plated, full port ball; PTFE seats; blow out proof stem.


	2.3 PIPE BEDDING AND SURROUND MATERIAL
	.1 As indicated on drawing and to Section 31 23 33.01 – Excavation Trenching and Backfilling.

	2.4 BACKFILL MATERIAL
	As indicated on drawings and to Section 31 23 33.01 - Excavating, Trenching and Backfilling.

	2.5 PIPE DISINFECTION
	.1 Sodium hypochlorite or Calcium hypochlorite to ANSI/AWWA B300 or Liquid chlorine to ANSI/AWWA B301 to disinfect water mains.
	.2 Disinfect water mains in accordance with ANSI/AWWA C651.


	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for distribution piping installation in accordance with manufacturer's written instructions.
	.1 Visually inspect substrate in presence of Departmental Representative.
	.2 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.3 Proceed with installation only after unacceptable conditions have been remedied and after receipt of written approval to proceed from Departmental Representative.


	3.2 SHOP FABRICATIONS
	.1 Stainless steel fabrication shall be in an approved fabrication shop set up to handle, fabricate and weld stainless steel pipe using handling procedures to eliminate carbon and/or iron contamination of the stainless steel.  Field welding is only pe...
	.1 Welds shall be prepared by using only stainless steel tools.
	.2 Tools used on previous carbon steel products are not permitted.
	.3 Wire brushes and wheels shall be 300 series for use on austenitic and nickel alloys.

	.2 Post Weld Cleaning:  All welds shall be pickled and passivated in accordance with ANSI/AWWA C220, ASTM A380, and ASTM A967.  All Pickling solutions and pastes shall be certified under NSF 61.
	.1 Small assemblies shall be immersed in a liquid bath of pickling solution.
	.2 Large fabrications shall be cleaned with a pickling paste.
	.3 Any discolouration on the pipes shall be removed by pickling.
	.4 After completion of pickling, the passivated surface shall be cleaned of all acids by thoroughly washing the pipe with potable water.

	.3 Examinations and tests:
	.1 General:
	.1 Perform examinations and tests by specialist qualified to CSA W178.1 and CSA W178.2 and approved by Client Representative.
	.2 To ANSI/ASME Boiler and Pressure Vessels Code, Section V, CSA B51 and requirements of authority having jurisdiction.
	.3 Inspect minimum fifty (50%) percent of welds in accordance with "Inspection and Test Plan" by non-destructive visual examination.

	.2 Hydrostatically test welds to ANSI/ASME B31.3.
	.3 Visual examinations: include entire circumference of weld externally and wherever possible internally.
	.4 Failure of visual examinations:
	.1 Upon failure of more than five (5%) percent of welds by visual examination, perform additional testing as directed by Client Representative of total of up to ten (10%) percent of welds, selected at random by Client Representative by radiographic te...


	.4 Radiographic tests for piping systems.
	.1 Radiographic film:
	.1 Identify each radiographic film with date, location, name of welder, and submit to Client Representative.  Replace film if rejected because of poor quality.

	.2 Interpretation of radiographic films:
	.1 By qualified radiographer.

	.3 Failure of radiographic tests:
	.1 Extend tests to welds by welder responsible when those welds fails tests.


	.5 Defects causing rejection: As described in ANSI/ASME B31.3 and ANSI/ASME Boiler and Pressure Vessels Code

	3.3 PREPARATION
	.1 Clean pipes, fittings, valves, flushouts, and appurtenances of accumulated debris and water before installation.
	.1 Inspect materials for defects to approval of Departmental Representative.
	.2 Remove defective materials from site as directed by Departmental Representative.


	3.4 TRENCHING
	.1 Do trenching work in accordance with Section 31 23 33.01 - Excavating, Trenching and Backfilling.
	.2 Ensure trench depth allows coverage over pipe of as indicated.
	.3 Trench alignment and depth require Departmental Representative's approval prior to placing bedding material and pipe.

	3.5 GRANULAR BEDDING
	.1 Place granular bedding material in uniform layers not exceeding 150 mm compacted thickness.
	.2 Do not place material in frozen condition.
	.3 Shape bed true to grade to provide continuous uniform bearing surface for pipe.
	.4 Shape transverse depressions in bedding as required to suit joints.
	.5 Compact each layer full width of bed to 95 % minimum of corrected maximum dry density to ASTM D1557.
	.6 Fill authorized or unauthorized excavation below design elevation of bottom of specified bedding in accordance with Section 31 23 33.01 - Excavating, Trenching and Backfilling with compacted bedding material.

	3.6 PIPE INSTALLATION
	.1 Lay pipes to manufacturer's standard instructions and specifications. Do not use blocks except as specified.
	.2 Join pipes in accordance with manufacturer's recommendations.
	.3 Bevel or taper ends of HDPE pipe to match fittings.
	.4 Handle pipe by methods recommended by pipe manufacturer. Do not use chains or cables passed through pipe bore so that weight of pipe bears on pipe ends.
	.5 Lay pipes on prepared bed, true to line and grade.
	.1 Ensure pipe is in contact with shaped bed throughout its full length.
	.2 Take up and replace defective pipe.
	.3 Correct pipe which is not in true alignment or grade or pipe which shows differential settlement after installation greater than 10 mm in 3 m.

	.6 Keep jointing materials and installed pipe free of dirt and water and other foreign materials.
	.1 Whenever work is stopped, install a removable watertight bulkhead at open end of last pipe laid to prevent entry of foreign materials.

	.7 Position and join pipes with equipment and methods in accordance with manufacturers recommendations.
	.8 Cut pipes in approved manner as recommended by pipe manufacturer, without damaging pipe or its coating and to leave smooth end at right angles to axis of pipe.
	.9 Align pipes before jointing.
	.10 Install gaskets to manufacturer's recommendations. Support pipes with hand slings or crane as required to minimize lateral pressure on gasket and maintain concentricity until gasket is properly positioned.
	.11 Avoid displacing gasket or contaminating with dirt or other foreign material.
	.1 Remove disturbed or contaminated gaskets.
	.2 Clean, lubricate and replace before jointing is attempted again.

	.12 Complete each joint before laying next length of pipe.
	.13 Minimize deflection after joint has been made.
	.14 Apply sufficient pressure in making joints to ensure that joint is completed to manufacturer's recommendations.
	.15 Ensure completed joints are restrained by compacting bedding material alongside and over installed pipes or as otherwise approved by Departmental Representative.
	.16 When stoppage of work occurs, block pipes in an approved manner to prevent creep during down time.
	.17 Recheck plastic pipe joints assembled above ground after placing in trench to ensure that no movement of joint has taken place.
	.18 Do not lay pipe on frozen bedding.
	.19 Do hydrostatic and leakage test and have results approved by Departmental Representative before surrounding and covering joints and fittings with granular material.
	.20 Backfill remainder of trench.

	3.7 VALVE INSTALLATION
	.1 Install valves to manufacturer's recommendations at locations as indicated.
	.2 Support valves located in valve boxes or valve chambers by means of concrete located between valve and solid ground.  Valves not to be supported by pipe.

	3.8 THRUST BLOCKS AND RESTRAINED JOINTS
	.1 Place concrete thrust blocks between valves, tees, plugs, caps, bends, changes in pipe diameter, reducers, hydrants and fittings and undisturbed ground as indicated or as directed by Departmental Representative.
	.2 Keep joints and couplings free of concrete.
	.3 Do not backfill over concrete within 24 hours after placing.
	.4 For restrained joints: only use restrained joints approved by Departmental Representative.

	3.9 HYDROSTATIC AND LEAKAGE TESTING
	.1 Do tests in accordance with latest revision of ASTM F2164.
	.2 Provide labour, equipment and materials required to perform hydrostatic and leakage tests hereinafter described.
	.3 Notify Departmental Representative at least 48 hours in advance of proposed tests.
	.1 Perform tests in presence of Departmental Representative.

	.4 Where section of system is provided with concrete thrust blocks, conduct tests at least 5 days after placing concrete or 2 days if high early strength concrete is used.
	.5 Upon completion of pipe laying and after Departmental Representative has inspected Work in place, surround and cover pipes between joints with approved granular material placed to dimensions indicated.
	.6 Leave hydrants, valves, joints and fittings exposed.
	.7 When testing is done during freezing weather, protect hydrants, valves, joints and fittings from freezing.
	.8 Strut and brace caps, bends, tees, and valves, to prevent movement when test pressure is applied.
	.9 Open valves.
	.10 Expel air from main by slowly filling main with potable water.
	.1 Install corporation stops or temporary test points at high point in main where no air-vacuum release valves are installed.
	.2 Remove stops after satisfactory completion of test and seal holes with plugs.

	.11 Thoroughly examine exposed parts and correct for leakage as necessary.
	.12 Apply hydrostatic test pressure of 1724 kPa (250 PSI) minimum based on elevation of lowest point in main and corrected to elevation of test gauge, for period of 1 hour.
	.13 Examine exposed pipe, joints, fittings and appurtenances while system is under pressure.
	.14 Remove joints, fittings and appurtenances found defective and replace with new sound material and make watertight.
	.15 Repeat test until leakage is within specified allowance for full length of water main.

	3.10 PIPE SURROUND
	.1 Upon completion of pipe laying and after Departmental Representative has inspected Work in place, surround and cover pipes as indicated.
	.2 Hand place surround material in uniform layers not exceeding 150 mm compacted thickness as indicated.
	.1 Do not dump material within 1m of pipe.

	.3 Place layers uniformly and simultaneously on each side of pipe.
	.4 Do not place material in frozen condition.
	.5 Compact each layer from pipe invert to mid height of pipe to at least 95 % of corrected maximum dry density.
	.6 Compact each layer from mid height of pipe to underside of backfill to at least 95 % of corrected maximum dry density.

	3.11 BACKFILL
	.1 Place backfill material, above pipe surround, in uniform layers not exceeding 150 mm compacted thickness up to grades as indicated.
	.2 Do not place backfill in frozen condition.
	.3 Under paving and walks, compact backfill to at least 95 % of corrected maximum dry density.

	3.12 FLUSHING AND DISINFECTING
	.1 Flushing and disinfecting operations: witnessed by Departmental Representative.
	.1 Notify Departmental Representative at least 5 days in advance of proposed date when disinfecting operations will begin.

	.2 Flush water mains through available outlets with a sufficient flow of potable water to produce velocity of 1.5 m/s, within pipe for minimum 10 minutes, or until foreign materials have been removed and flushed water is clear.
	.3 Provide connections and pumps for flushing as required.
	.4 Open and close valves, hydrants and service connections to ensure thorough flushing.
	.5 Disinfect water mains in accordance with latest revision of AWWA C651.

	3.13 SURFACE RESTORATION
	.1 After installing and backfilling over water mains, restore surface as indicated in Contract Documents.

	3.14 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 00 10 00 –General Instructions.
	.1 Leave Work area clean at end of each day.
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