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Part 1 General 

1.1 PRECEDENCE 

.1 For Federal Government Projects, Division 1 Sections take precedence over technical 
specification sections in other Divisions of this Project Manual 

1.2 WORK COVERED BY CONTRACT DOCUMENTS 

.1 Work of this Contract comprises the following items required for repair of the sanitary 
lines under Unit 6 Building: 

.1 Setting up a fence-controlled work area and contractor staging area. 

.2 Routing and flushing of the sanitary lines within Sector G; 

.3 Removing existing paving, excavating the grade beam and creating an access 
opening. 

.4 Installation of engineered shoring and excavation from the exterior in order to 
tunnel under the structural slab to access the displaced sanitary lines; 

.5 Repair of the displaced areas of line; 

.6 Installing structural support for the line under the building and transitioning to 
soil-supported at the building perimeter.  

.7 Backfilling under and around the building and restoring site grade and finishes to 
match pre-construction condition. 

.2 Refer to the drawings and specifications for complete scope of Work. 

1.3 CONTRACT METHOD 

.1 Construct Work under a stipulated price contract. 

1.4 WORK SEQUENCE 

.1 Construct Work in stages to accommodate Owner’s continued use of premises during 
construction. 

.2 Coordinate Project Schedule and coordinate with Owner to ensuring continuous 
occupancy during construction. 

.3 Maintain fire protection access and controls. 

1.5 CONTRACTOR USE OF PREMISES 

.1 Limit use of premises for Work, storage and allow access for Owner occupancy. 

.2 Coordinate the use of premises under direction of the Departmental Representative. 

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

.4 Remove or alter existing work to prevent injury or damage to portions of existing work 
which remain. 
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.5 Repair or replace portions of existing work which have been altered during construction 
operations to match existing or adjoining work, as directed by the Consultant. 

.6 At completion of operations, condition of existing work to be equal or better than than 
which existed before new work started. 

1.6 OWNER OCCUPANCY 

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

.2 Cooperate with Owner in scheduling operations to minimize conflict and to facilitate 
Owner usage. 

1.7 ALTERNATIONS, ADDITIONS OR REPAIRS TO EXISTING BUILDING 

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

1.8 EXISTING SERVICES 

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

.2 Where Work involves breaking into or connecting to existing services, give the 
Departmental Representative 48 hours notice for necessary interruption of mechanical or 
electrical service throughout course of work. Minimize duration of interruptions. Carry out 
work at times as directed by governing authorities with minimum disturbance to vehicular 
traffic and Owner operations. 

.3 Provide alternative routes for personnel and vehicular traffic. 

.4 Establish location and extent of service lines in area of Work before starting Work. notify 
Departmental Representative of findings. 

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

.6 Provide temporary services when directed by the Departmental Representative to maintain 
critical building systems. 

.7 Provide adequate bridging over trenches which cross sidewalks or roads to permit normal 
traffic. 

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

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

.10 Record locations of maintained, re-routed and abandoned service lines.  
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.11 Construct barriers in accordance with Section 01 56 00 – Temporary Barriers and 
Enclosures. 

1.9 DOCUMENTS REQUIRED 

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

.1 Contract Drawings 

.2 Specifications 

.3 Addenda 

.4 Reviewed Shop Drawings 

.5 List of Outstanding Shop Drawings 

.6 Change Orders 

.7 Other Modifications to Contract 

.8 Field Test Reports 

.9 Copy of Approved Work Schedule. 

.10 Health and Safety Plan and Other Safety Related Documents 

.11 Other documents as specified. 

END OF SECTION 
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Part 1 General 

1.1 PRECEDENCE 

.1 For Federal Government Projects, Division 1 Sections take precedence over technical 
specification sections in other Divisions of this Project Manual. 

1.2 INTRODUCTION 

.1 To carry out an efficient operation of a penitentiary, it is absolutely necessary for civilian 
personnel, who are employed on the penitentiary property, to observe established rules and 
procedures. 

1.3 ESTABLISHMENT OF REQUIREMENTS 

.1 Prior to commencing work, the Contractor shall meet with the Warden or his designate to 
discuss the nature and extent of all activities involved, and to establish mutually 
acceptable requirements to ensure that both the project and institution operation may 
proceed without undue disruption or hindrance except where unavoidable.  

1.4 WORKING CONDITIONS 

.1 Subject to Institutional Security requirements, the Warden or designate shall permit the 
contractor as much freedom of action and movement as is reasonably possible, and the 
Contractor in turn shall be expected to cooperate with institutional personnel in ensuring 
that security requirements are observed by construction workers. 

1.5 OBSERVATION AND INSPECTION 

.1 Construction activity and all related movement of personnel & vehicles shall be subject to 
observation & inspection by institutional staff to ensure that security requirements are met, 
and understanding of the need for this action is established and maintained throughout.  

1.6 PERSONNEL SECURITY 

.1 The names of all construction personnel to be employed on the site shall be submitted in 
writing via SMI form #85 (Security Clearance Request) which may be obtained from 
Security Intelligence Officer (SIO), Correctional Supervisor In Charge of Construction 
and/or Public Works Supervisor. 

.2 All contractors and their employees, including subcontractors and their employees, 
involved in the contract, must report to the SIO or CS I/C of Construction prior to the first 
day of employment for the purpose of obtaining a "pass" (photo identification card) and 
receiving a security briefing. This will only be done after a Security Clearance Request 
form is completed and approved by the Warden. 

.3 Warden or designate may require close-up facial photographs to be taken of construction 
personnel, and may have such photographs displayed at appropriate locations in the 
institution for identification purposes. 
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.4 When the contractors and employees are required to work on the prison property, they will 
enter and exit the premises via the Service Entrance (Sally Port) if authorized by the CS 
IIC Construction or designated due to job requirements. 

.5 Warden or designate has the right to refuse permission to enter institutional property to 
any person whom he has reason to believe may be a security risk.  

1.7 PARKING 

.1 Warden or designate shall assign the parking area or areas to be used by the construction 
personnel and indiscriminate parking in other locations shall not be permitted. 

.2 All unattended vehicles must have windows closed, doors and trunks locked, and keys 
removed. 

.3 Vehicles must not contain any type of weapons, ammunition or spirits (empty, partial or 
full). 

1.8 SHIPPING AND ACCESS TO THE SITE 

.1 Contractor shall verify with the Warden or designate the hours during which vehicles will 
be allowed to enter or leave the institution. Vehicles or personnel will not be admitted to 
the institution after normal working hours or on weekends/holidays without prior 
arrangement with the Warden or his designate. Normal construction Work hours are 07:30 
to 16:30 hours Monday thru Friday. 

.2 Note: Service Entrance is closed between 11:00 to 13:00 hours unless arrangements are 
made in advance.  

.3 Contractor shall have all project material and equipment addressed in his name to avoid 
confusion with the institutions own shipments.  

.4 Contractor shall, when overtime work is necessary, inform the Warden or his designate at 
least 24 hours in advance so that extra staff may be arranged to maintain the institution's 
observation inspection of construction activity. 

.5 Warden his designate may prohibit or restrict access to any part of the institution. He may 
require that, in certain areas or at certain times, no civilian is allowed unless accompanied 
by an officer of the Correctional Service of Canada. 

.6 Private vehicles will not be allowed within the institution's security wall or fence without 
special permission of the Warden or his designate. All vehicles entering the institution's 
security wall or fence must comply with institution's security requirements (i.e. lockable 
gas caps or wheel covers, no wheel hub caps, lockable doors and windows, tools in a 
lockable container and locked when not in use). 

.7 Trucks delivering materials, equipment and tools to the job will be allowed access when 
the contents are certified by the Contractor or representative as being strictly necessary for 
the execution of the work. Security requirements such as wheel covers, lockable fuel caps, 
lockable doors and windows are still required unless special provisions are made thru the 
CS I/C Construction. Trucks or vehicles, after being unloaded, are to be parked in the 
designated area outside the security wall or fence. 
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.8 All vehicles are subject to search and will be refused access if, in the opinion of the 
Warden or his designate, they contain any article that may jeopardize the security of the 
institution. Examples: weapons, alcohol, cell phones, drugs or narcotics.  

1.9 TOOLS AND EQUIPMENT 

.1 Commissioner's Directive 573 Control of Items Critical to the Security" Safety of the 
Institution under section I0 and Institutional Standing Order 573. 

.2 Contractor shall maintain an inventory of all tools and equipment, including the number of 
cartridges for power-driven tools brought on site, and a record of every shot fired. (Empty 
cartridges to taken out after completion of work and counted with live cartridges. Total 
cartridges taken in must add up to those taken out, counting those that have been fired.) A 
copy of these tool lists shall be kept in the Security Construction Trailer when manned or 
with the officer in charge of the service entrance. 

.3 Contractor shall keep all tools and equipment under constant supervision and not leave 
them unattended, paying particular attention to power-driven tools, files, saw blades, rod 
saw, wire, rope, extension cords and ladders. 

.4 Contractor shall store all tools and equipment in places and under conditions approved by 
the Warden or his designate and locks all toolboxes when not in use. He shall report 
immediately all missing or lost tools or equipment to the Warden or his designate and 
complete Missing Tool Report form. This form is available to the General Contractor. 

.5 Contractor shall provide permanent identification (engraving) to all tools indicating that 
they are the personal property of the employee/tradesperson or employing company. 
Negligence in this regard may result in confiscation of tools. 

1.10 TELEPHONES AND INSTALLATIONS 

.1 Contractor shall obtain approval from the Warden or his designate for the installation of 
telephones that shall be located so that they are not accessible to inmates. 

.2 Cell phones are NOT allowed inside the security wall or fence. 

1.11 TWO-WAY RADIO COMMUNICATIONS 

.1 Warden or designate must approve all two-way radio communication devices.  

.2 All radio devices requested for use on job site must be checked with institutional ADGA 
technicians to ensure no interference with institution equipment. 

.3 All radio devices brought into SMI are not to be accessible to inmates. 

1.12 ALCOHOL AND NARCOTICS 

.1 Stony Mountain Institution has a Zero tolerance for alcohol beverages and narcotics on 
site. These items are not permitted on institutional property. Discovery of such items on 
site, and identification of the person or persons responsible for them, shall be reported 
immediately to the Warden or his designate. Any persons employed in the project that 
appear to be intoxicated or under the influence of any drug or narcotic, or who behaves in 
an unusual manner, shall be subject to immediate removal from institutional property. 
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1.13 CONTROL OF CONTRABAND – GENERAL 

.1 Contractor is responsible for ensuring that all persons employed directly or indirectly upon 
the project are familiar with Correctional and Conditional Release Act section 45 
Summary Convictions as follows; 

.1 CCRA Summary Conviction Offences 45. Every person commits a summary 
conviction offence who; 
.1 is in possession of contraband beyond the visitor control point in a 

penitentiary; 
.2 is in possession of anything referred to in paragraph (b) or (c) of the 

definition "contraband" in section 2 before the visitor control point at a 
penitentiary; 

.3 delivers contraband to, or receives contraband from, an inmate; 

.4 without prior authorization, delivers jewellery to, or receives jewellery 
from, an inmate; or 

.5 Trespasses at a penitentiary. 

1.14 SEARCHES 

.1 Where the Warden or his designate suspects, on reasonable grounds, that an employee of 
the contractor is in possession of contraband, he may order that person to be searched, 
under, Correctional Conditional Release Regulations Section 42.1 Contraband, Sections 
43-46, 54.1-2, 55.1 Search and Seizure and Section 57 Seizure, Commissioner's Directives 
566-8 section 9-16 “. 

1.15 KEY CONTROL 

.1 Commissioner's Directive 573 Control of Items Critical to the Security" Safety of the 
Institution under section 3 C & E and Institutional Standing Order 573. 

.2 The general contractor shall maintain control of all new keys as follows: 

.1 Upon receipt of keys from the security hardware supplier/installer; 
.1 Provide a receipt to the security hardware supplier, listing all keys and 

quantity of each, by key code. 
.2 Provide a copy of the receipt to the appropriate Correctional Service of 

Canada representative at the site (Security Maintenance Officer Wm. 
Phelan). 

.3 Locks are to be handed over to SMO Officer Wm. Phelan ext: 5808 for 
the purpose of repining of lock to CSC standards. Once locks have been 
repined, locks will be returned to General Contractor for installation. 

.4 Keys for locks will be made available to the Security Construction Gate to 
maintain CSC regulation control. 

.3 Upon putting operational keys into use: 

.1 Keys will be issued thru the Security personnel at the East Security Construction 
Trailer as per CSC standards and to ensure that keys are issued to responsible 
personnel only and the keys are turned in at the end of the day’s work. No keys 
are to be retained by an employee for any period longer than that for which the 
key is required. 
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.2 The issue and receipt of all keys is recorded, showing the date, time, key code 
number, issued to, including the name of the recipient and employer. The time of 
return should be signed in by the key control officer (Gate Security) and witnessed 
by CSC site representative at the end of each working day. 

.3 Report, in writing, any untoward circumstances, such as loss, disfigurement, 
misuse, or mishandling, etc., to the security hardware supplier or CSC/SMO, 
identifying keys by code and/or number, so that appropriate action may be taken 
to effect replacement or abandonment of that particular code as circumstances 
may warrant. Send a copy of these reports to the CSC site representative. 

.4 Misuse or improper control of CSC keys can result in that employee being denied 
access to keys or removal from CSC property. 

.5 No inmates are allowed to handle or be given access to CSC keys. 

.4 Upon completion of the contract and takeover of the buildings: 

.1 Provide a list of all keys, by number and/or key code, with space for the signature 
of recipients (both Public Works & Government Services Canada representative 
and CSC representative) and the date of receipt. 

.2 Provide certification to Public Works & Government Services Canada that all 
reasonable caution and care has been exercised in accordance with these 
instructions, and include a copy for CSC. 

.3 Once locks have been installed on new installation, all keys pertaining to that lock 
and code shall immediately be turned over to the CSC/SMO. 

.4 All locks removed during demolition must immediately be turned over to 
CSC/SMO. 

.5 No inmates are allowed to handle or be given access to CSC keys. 

1.16 WORK AREAS 

.1 Contractors and their employees shall be confined to their work area. All other buildings 
and grounds shall be considered "Out of Bounds". 

.2 Contractors and their employees shall not contact or attempt to contact or deal in any way 
with inmates. 

1.17 CONFINED SPACE ENTRY 

.1 Confined Space Entry Regulations are now in effect. Personnel entering confined space 
areas must have passed the required Confined Space Training Course to enter Class "A" or 
"B" areas at SMI or Rockwood Institution. 

.1 Confined Spaces Area "A" are typically areas below grade within the duct areas of 
the Stony Mountain Institution and some areas within Rockwood Institution and 
farm annex. Confined Space Area "A" requires the issue of a permit from the SMI 
Works Department prior to entry of area or issue of keys. This includes all 
necessary equipment and safety personnel. 

.2 Confined Spaces Area "B" are all areas above grade within a confined space area 
such as attics, mechanical rooms and ducts. This does not require a permit from 
Works Department, but does require that you sign a waiver form. This form is for 
you to indicate that you have had the Confined Space Training. To enter Confined 
Spaces you are required to have all necessary equipment. The waiver form must 
be completed prior to entry or before the issuance of any keys. 
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1.18 BUILDING SMOKING ENVIRONMENT 

.1 Comply with smoking and vaping restrictions. Smoking and vaping are not permitted. 

1.19 ROOF SAFETY 

.1 Contractor to provide temporary safety measures for any work occurring on roof and must 
be compliant with all applicable codes and regulations. 

END OF SECTION 
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Part 1 General 

1.1 PRECEDENCE 

.1 For Federal Government Projects, Division 1 Sections take precedence over technical 
specification sections in other Divisions of this Project Manual. 

1.2 ADMINISTRATIVE 

.1 Schedule and administer project meetings throughout the progress of the work at the call 
of the Departmental Representative. 

.2 Prepare agenda for meetings. 

.3 Distribute written notice of each meeting four days in advance of meeting date to the 
Departmental Representative and the Consultant. 

.4 Provide physical space and make arrangements for meetings. 

.5 Preside at meetings. 

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

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

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

1.3 PRECONSTRUCTION MEETING 

.1 Within 7 days after award of Contract, request a meeting of parties in contract to discuss 
and resolve administrative procedures and responsibilities. 

.2 Departmental Representative, Consultant, Contractor, major Subcontractors, field 
inspectors and supervisors will be in attendance. 

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

.4 Incorporate mutually agreed variations to Contract Documents into Agreement, prior to 
signing. 

.5 Departmental Representative to arrange and chair the meeting. Agenda to include: 

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

.2 Schedule of Work. 

.3 Submission of shop drawings, concrete mix statements. Submit submittals in 
accordance with Section 01 33 00 - Submittal Procedures. 
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.4 Requirements for temporary facilities, site sign, offices, storage sheds, utilities, 
fences in accordance with Section 01 52 00 - Construction Facilities. 

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

.6 Proposed changes, change orders, procedures, approvals required, mark-up 
percentages permitted, time extensions, overtime, administrative requirements. 

.7 Delivery schedule of specified materials. 

.8 Record drawings in accordance with Section 01 33 00 - Submittal Procedures. 

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

.10 Appointment of inspection and testing agencies or firms. 

.11 Insurances, transcript of policies. 

1.4 PROGRESS MEETINGS 

.1 During course of Work and two weeks prior to project completion, schedule progress 
meetings every two weeks. 

.2 Notify parties minimum 5 days prior to meetings. 

.3 Contractor, major Subcontractors involved in Work, Consultant and Departmental 
Representative are to be in attendance. 

.4 Consultant will be responsible for recording minutes of meetings and circulate to attending 
parties and affected parties not in attendance within 2 working days after meeting. 

.5 Agenda to include the following: 

.1 Review, approval of minutes of previous meeting. 

.2 Review of Work progress since previous meeting. 

.3 Field observations, problems, conflicts. 

.4 Problems which impede construction schedule. 

.5 Review of off-site fabrication delivery schedules. 

.6 Corrective measures and procedures to regain projected schedule. 

.7 Revision to construction schedule. 

.8 Progress schedule, during succeeding work period. 

.9 Review submittal schedules: expedite as required. 

.10 Maintenance of quality standards. 

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

.12 Other business. 

Part 2 Products 

2.1 NOT USED 

.1 Not Used. 
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Part 3 Execution 

3.1 NOT USED 

.1 Not Used. 

END OF SECTION 
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Part 1 General 

1.1 PRECEDENCE 

.1 For Federal Government Projects, Division 1 Sections take precedence over technical 
specification sections in other Divisions of this Project Manual. 

1.2 GENERAL 

.1 Use a project management control system based on Bar (GANTT) Chart technique. 

.2 Schedule reviews by Departmental Representative shall not mean approval of detail 
inherent in schedule, responsibility for which lies with Contractor. 

.3 Accept sole responsible for coordinating, scheduling of work, and the sequencing of work 
components and tasks. 

1.3 DEFINITIONS 

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

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

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

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

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

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

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

.8 Project Schedule: planned dates for performing activities and the planned dates for 
meeting milestones. Dynamic, detailed record of tasks or activities that must be 
accomplished to satisfy Project objectives. Monitoring and control process involves using 
Project Schedule in executing and controlling activities and is used as basis for decision 
making throughout project life cycle. 
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.9 Project Planning, Monitoring and Control System: overall system operated by 
Departmental Representative / Consultant to enable monitoring of project work in relation 
to established milestones. 

1.4 REQUIREMENTS 

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

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

.3 Limit activity durations to maximum of approximately 10 working days, to allow for 
progress reporting. 

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

1.5 SUBMITTALS 

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

.2 Submit to Departmental Representative / Consultant within 10 working days of Award of 
Contract Bar (GANTT) Chart as Master Plan for planning, monitoring and reporting of 
project progress. 

.3 Submit Project Schedule to Departmental Representative / Consultant within 5 working 
days of receipt of acceptance of Master Plan. 

1.6 PROJECT MILESTONES 

.1 Project milestones form interim targets for Project Schedule include: 

.1 Initial Detailed Inspection; 

.2 Work Staging Plan  

.3 Site Mobilization; 

.4 Sanitary line routing and flushing; 

.5 Confirmatory SONDE sanitary line scanning; 

.6 Demolition and excavation; 

.7 Sanitary line repair and anchoring Work; 

.8 Backfilling and concrete repairs; 

.9 Interim Certificate (Substantial Completion) date; 

.10 Final Certificate Completion. 

1.7 MASTER PLAN 

.1 Structure schedule to allow orderly planning, organizing and execution of Work as Bar 
Chart (GANTT). 

.2 Departmental Representative / Consultant will review and return revised schedules within 
5 working days. 
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.3 Revise impractical schedule and resubmit within 5 working days. 

.4 Accepted revised schedule will become the Master Plan and be used as baseline for 
updates. 

1.8 PROJECT SCHEDULE 

.1 Develop detailed Project Schedule derived from Master Plan. 

.2 Ensure detailed Project Schedule includes as a minimum milestone and activity types as 
follows: 

.1 Award. 

.2 Shop Drawings, Samples. 

.3 Permits. 

.4 Mobilization. 

.5 Sanitary Line Routing and Flushing. 

.6 Selective Demolition and Excavation. 

.7 Sanitary Line Repairs. 

.8 Backfilling and Concrete Repairs. 

.9 Testing and Commissioning. 

.10 Supplied equipment long delivery items. 

1.9 PROJECT SCHEDULE REPORTING 

.1 Update Project Schedule on biweekly basis reflecting activity changes and completions, as 
well as activities in progress. 

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

1.10 PROJECT MEETINGS 

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

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

Part 2 Products 

2.1 NOT USED 

.1 Not used. 
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Part 3 Execution 

3.1 NOT USED 

.1 Not used. 

END OF SECTION 
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Part 1 General 

1.1 PRECEDENCE 

.1 For Federal Government Projects, Division 1 Sections take precedence over technical 
specification sections in other Divisions of this Project Manual. 

1.2 ADMINISTRATIVE 

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

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

.3 Present shop drawings, product data, samples and mock-ups in SI Metric units. 

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

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

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

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

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

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

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

1.3 SHOP DRAWINGS AND PRODUCT DATA 

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

.2 Submit shop drawings, in PDF format, bearing stamp and signature of qualified 
professional engineer registered or licensed in Province of Manitoba, Canada. 
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.3 Indicate materials, methods of construction and attachment or anchorage, erection 
diagrams, connections, explanatory notes and other information necessary for completion 
of Work. Where articles or equipment attach or connect to other articles or equipment, 
indicate that such items have been co-ordinated, regardless of Section under which 
adjacent items will be supplied and installed. Indicate cross references to design drawings 
and specifications. 

.4 Allow 10 days for Departmental Representative’s and Consultant's review of each 
submission. 

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

.6 Make changes in shop drawings as Departmental representative and Consultant may 
require, consistent with Contract Documents. When resubmitting, notify Departmental 
Representative and Consultant in writing of revisions other than those requested. 

.7 Accompany submissions with transmittal letter containing: 

.1 Date. 

.2 Project title and number. 

.3 Contractor's name and address. 

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

.5 Other pertinent data. 

.8 Submissions include: 

.1 Date and revision dates. 

.2 Project title and number. 

.3 Name and address of: 
.1 Subcontractor. 
.2 Supplier. 
.3 Manufacturer. 

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

.5 Details of appropriate portions of Work as applicable: 
.1 Layout, showing dimensions, including identified field dimensions, and 

clearances. 
.2 Capacities. 
.3 Performance characteristics. 
.4 Standards. 
.5 Operating weight. 
.6 Relationship to adjacent work. 

.9 After Departmental Representative review, distribute copies. 
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.10 Submit electronic copy in PDF format of shop drawings for each requirement requested in 
specification Sections and as Departmental Representative or Consultant may reasonably 
request. 

.11 Submit electronic copy in PDF format of product data sheets or brochures for 
requirements requested in specification Sections and as requested by Departmental 
Representative or Consultant where shop drawings will not be prepared due to 
standardized manufacture of product. 

.12 Submit electronic copies in PDF format of test reports for requirements requested in 
specification Sections and as requested by Departmental Representative. 

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

.13 Submit electronic copies in PDF of certificates for requirements requested in specification 
Sections and as requested by Departmental Representative. 

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

.2 Certificates must be dated after award of project contract complete with project 
name. 

.14 Delete information not applicable to project. 

.15 Supplement standard information to provide details applicable to project. 

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

.17 The review of shop drawings by Public Works and Government Services Canada 
(PWGSC) is for sole purpose of ascertaining conformance with general concept. 

.1 This review shall not mean that PWGSC approves detail design inherent in shop 
drawings, responsibility for which shall remain with Contractor submitting same, 
and such review shall not relieve Contractor of responsibility for errors or 
omissions in shop drawings or of responsibility for meeting requirements of 
construction and Contract Documents. 

.2 Without restricting generality of foregoing, Contractor is responsible for 
dimensions to be confirmed and correlated at job site, for information that pertains 
solely to fabrication processes or to techniques of construction and installation and 
for co-ordination of Work of sub-trades. 

1.4 PHOTOGRAPHIC DOCUMENTATION 

.1 Submit electronic (pdf) copy of colour digital photography, fine resolution, monthly with 
progress statement and as directed by Departmental Representative and/or Consultant. 

.2 Project identification: name and number of project and date of exposure indicated. 
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.3 Viewpoints and their location as determined by Departmental Representative and/or 
Consultant. 

.4 Frequency of photographic documentation: every two weeks or as directed by 
Departmental Representative and/or Consultant. 

.1 Upon completion of: excavation, foundation, framing and services before 
concealment, of Work, and as directed by the Departmental Representative and/or 
Consultant. 

1.5 CERTIFICATES AND TRANSCRIPTS 

.1 Immediately after award of Contract, submit Workers' Compensation Board status. 

.2 Submit transcription of insurance immediately after award of Contract. 

Part 2 Products 

2.1 NOT USED 

.1 Not Used. 

Part 3 Execution 

3.1 NOT USED 

.1 Not Used. 

END OF SECTION 
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Part 1 General 

1.1 SECTION INCLUDES 

.1 Health and safety considerations required to ensure that the General Contractor shows due 
diligence towards health and safety on the construction site. 

1.2 PRECEDENCE 

.1 For Federal Government Projects, Division 1 Sections take precedence over technical 
specification sections in other Divisions of this Project Manual. 

1.3 REFERENCES 

.1 Canada Labour Code, Part 2, Canada Occupational Safety and Health Regulations 

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

.1 Material Safety Data Sheets (MSDS). 

.3 Province of Manitoba 

.1 The Workers Compensation Act RSM 1987 - Updated 2006. 

.2 Health and Safety Act, R.S.O., 1990 - Updated 2005. 

1.4 SUBMITTALS 

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

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

.1 Results of site specific safety hazard assessment. 

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

.3 Submit electronic copies of Contractor's authorized representative's work site health and 
safety inspection reports to Departmental Representative weekly. 

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

.5 Submit copies of incident and accident reports. 

.6 Departmental Representative will review Contractor's site-specific Health and Safety Plan 
and provide comments to Contractor within 3 days after receipt of plan. Revise plan as 
appropriate and resubmit plan to Departmental Representative within 3 days after receipt 
of comments from Departmental Representative. 

.7 Departmental Representative's review of Contractor's final Health and Safety plan should 
not be construed as approval and does not reduce the Contractor's overall responsibility for 
construction Health and Safety. 
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.8 On-site Contingency and Emergency Response Plan: address standard operating 
procedures to be implemented during emergency situations. 

.9 Submit WHMIS MSDS - Material Safety Data Sheets on all products used in conjunction 
with the Work.  

1.5 FILING OF NOTICE 

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

1.6 SAFETY ASSESSMENT 

.1 Perform site specific safety hazard assessment related to project. 

1.7 MEETINGS 

.1 Schedule and administer Health and Safety meeting with Departmental Representative 
prior to commencement of Work. 

1.8 REGULATORY REQUIREMENTS 

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

1.9 GENERAL REQUIREMENTS 

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

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

1.10 RESPONSIBILITY 

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

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

1.11 COMPLIANCE REQUIREMENTS 

.1 Comply with The Workers Compensation Act, Workplace Safety Regulation, Manitoba 
Regulations. 

.2 Comply with Canada Labour Code, Canada Occupational Safety and Health Regulations. 

1.12 UNFORESEEN HAZARDS 

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

1.13 HEALTH AND SAFETY CO-ORDINATOR 

.1 Employ and assign to Work, competent and authorized representative as Health and Safety 
Co-ordinator. Health and Safety Co-ordinator must: 

.1 Have working knowledge of occupational safety and health regulations. 

.2 Be responsible for completing Contractor's Health and Safety Training Sessions 
and ensuring that personnel not successfully completing required training are not 
permitted to enter site to perform Work. 

.3 Be responsible for implementing, enforcing daily and monitoring site-specific 
Contractor's Health and Safety Plan. 

.4 Be on site during execution of Work. 

1.14 POSTING OF DOCUMENTS 

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

1.15 POWDER ACTUATED DEVICES 

.1 Use powder actuated devices only after receipt of written permission from Departmental 
Representative. 

1.16 EMBEDDED ELECTRICAL CONDUIT 

.1 When the presence of embedded electrical conduits are known: 

.1 Prior to demolition ensure circuits feeding conduit within repair areas are 
disconnected, de-energized, or abandon.  

.2 Coordinate shutdowns with Departmental Representative.   

.2 When the presence of embedded electrical conduits is unknown or are known but 
locations cannot be determined: 

.1 Prior to demolition of concrete repairs, scan existing concrete structures for 
embedded electrical conduit.  

.2 Ensure circuits feeding conduit within repair areas are disconnected, de-energized, 
or abandon.  

.3 Coordinate shutdowns with Departmental Representative.   

.4 Costs of scanning to be included in the cost of Work. 
 

1.17 WORK STOPPAGE 

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

2.1 NOT USED 

.1 Not used. 

Part 3 Execution 

3.1 NOT USED 

.1 Not used. 

END OF SECTION 
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Part 1 General 

1.1 PRECEDENCE 

.1 For Federal Government Projects, Division 1 Sections take precedence over technical 
specification sections in other Divisions of this Project Manual. 

1.2 REFERENCES 

.1 Definitions: 

.1 Environmental Pollution and Damage: presence of chemical, physical, biological 
elements or agents which adversely affect human health and welfare; 
unfavourably alter ecological balances of importance to human life; affect other 
species of importance to humankind; or degrade environment aesthetically, 
culturally and/or historically. 

.2 Environmental Protection: prevention/control of pollution and habitat or 
environment disruption during construction. Control of environmental pollution 
and damage requires consideration of land, water, and air; biological and cultural 
resources; and includes management of visual aesthetics; noise; solid, chemical, 
gaseous, and liquid waste; radiant energy and radioactive material as well as other 
pollutants. 

 

1.3 ACTION AND INFORMATION SUBMITTALS 

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

.2 Prior to commencing construction activities or delivery of materials to site, provide 
Environmental Protection Plan for review and approval by the Departmental 
Representative. 

.3 Address topics at level of detail commensurate with environmental issue and required 
construction tasks. 

.4 Include in Environmental Protection Plan: 

.1 Names of persons responsible for ensuring adherence to Environmental Protection 
Plan. 

.2 Names and qualifications of persons responsible for manifesting hazardous waste 
to be removed from site. 

.3 Names and qualifications of persons responsible for training site personnel. 

.4 Descriptions of environmental protection personnel training program. 

.5 Work area plan showing proposed activity in each portion of area and identifying 
areas of limited use or non-use. Ensure plan includes measures for marking limits 
of use areas and methods for protection of features to be preserved within 
authorized work areas. 

.6 Spill Control Plan including procedures, instructions, and reports to be used in 
event of unforeseen spill of regulated substance. 
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.7 Non-Hazardous solid waste disposal plan identifying methods and locations for 
solid waste disposal including clearing debris. 

.8 Air pollution control plan detailing provisions to assure that dust, debris, 
materials, and trash, are contained on project site. 

.9 Contaminant Prevention Plan identifying potentially hazardous substances to be 
used on job site; intended actions to prevent introduction of such materials into 
air, water, or ground; and detailing provisions for compliance with Federal, 
Provincial, and Municipal laws and regulations for storage and handling of these 
materials. 

.10 Waste Water Management Plan identifying methods and procedures for 
management and/or discharge of waste waters which are directly derived from 
construction activities, such as concrete curing water, clean-up water, dewatering 
of ground water, disinfection water, hydrostatic test water, and water used in 
flushing of lines. 

1.4 FIRES 

.1 Fires and burning of rubbish on site is not permitted. 

1.5 POLLUTION CONTROL 

.1 Control emissions from equipment and plant to local authorities' emission requirements. 

.2 Prevent sandblasting and other extraneous materials from contaminating air and 
waterways beyond application area. 

.1 Provide temporary enclosures where indicated directed by Departmental and/or 
Consultant. 

.3 Cover or wet down dry materials and rubbish to prevent blowing dust and debris. Provide 
dust control for temporary roads. 

1.6 NOTIFICATION 

.1 Departmental Representative will notify Contractor in writing of observed noncompliance 
with Federal, Provincial or Municipal environmental laws or regulations, permits, and 
other elements of Contractor's Environmental Protection plan. 

.2 Contractor: after receipt of such notice, inform Departmental Representative of proposed 
corrective action and take such action for approval by Departmental Representative. 

.1 Do not take action until after receipt of written approval by Departmental 
Representative. 

.3 Departmental Representative will issue stop order of work until satisfactory corrective 
action has been taken. 

.4 No time extensions granted or equitable adjustments allowed to Contractor for such 
suspensions. 
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Part 2 Products 

2.1 NOT USED 

.1 Not used. 

Part 3 Execution 

3.1 CLEANING 

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

END OF SECTION 
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Part 1 General 

1.1 PRECEDENCE 

.1 For Federal Government Projects, Division 1 Sections take precedence over technical 
specification sections in other Divisions of this Project Manual. 

1.2 REFERENCES AND CODES 

.1 Perform Work in accordance with National Building Code of Canada (NBC), National 
Fire Code (NFC) including all provincial amendments up to tender closing date and other 
codes of provincial or local application provided that in case of conflict or discrepancy, 
more stringent requirements apply. 

.2 Meet or exceed requirements of: 

.1 Contract documents. 

.2 Specified standards, codes and referenced documents. 

1.3 HAZARDOUS MATERIAL DISCOVERY 

.1 Asbestos: demolition of spray or trowel-applied asbestos is hazardous to health. Stop work 
immediately when material resembling spray or trowel-applied asbestos is encountered 
during demolition work. Notify Departmental Representative immediately. 

.2 PCB: Polychlorinated Biphenyl: stop work immediately when material resembling 
Polychlorinated Biphenyl is encountered during demolition work. Notify Departmental 
Representative immediately. 

.3 Mould or sewage: stop work immediately when material resembling mould or sewage is 
encountered during demolition work. Notify Departmental Representative immediately. 

1.4 BUILDING SMOKING ENVIRONMENT 

.1 Comply with smoking restrictions and municipal by-laws. 

.2 Smoking and vaping are not permitted anywhere in the building. 

Part 2 Products 

2.1 NOT USED 

.1 Not Used. 

Part 3 Execution 

3.1 NOT USED 

.1 Not Used. 
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END OF SECTION 
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Part 1 General 

1.1 PRECEDENCE 

.1 For Federal Government Projects, Division 1 Sections take precedence over technical 
specification sections in other Divisions of this Project Manual. 

1.2 INSPECTION 

.1 Contractor must implement a comprehensive Quality Control process for this project. 
Contractor and Sub-contractors to inspect the Work to ensure compliance with Contract 
Documents on an ongoing basis. 

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

.3 Give timely notice requesting inspection if Work is designated for special tests, 
inspections or approvals by Departmental Representative, Consultant, Engineering 
Consultants instructions, or law of Place of Work. 

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

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

1.3 INDEPENDENT INSPECTION AGENCIES 

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

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

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

1.4 ACCESS TO WORK 

.1 Allow inspection/testing agencies access to Work. 

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

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

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

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

1.6 REJECTED WORK 

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

.2 Make good other Contractor's work damaged by such removals or replacements promptly. 

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

1.7 REPORTS 

.1 Submit copies of inspection and test reports to the Departmental Representative and 
Consultant.  

.2 Provide copies to subcontractor of work being inspected or tested, manufacturer or 
fabricator of material being inspected or tested. 

.3 Provide copies of concrete test results to Concrete Supplier. 

1.8 TESTS AND MIX DESIGNS 

.1 Furnish test results and mix designs as requested. 

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

1.9 EQUIPMENT AND SYSTEMS 

.1 Submit adjustment and balancing reports for mechanical, electrical and building 
equipment systems. 
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Part 2 Products 

2.1 NOT USED 

.1 Not Used. 

Part 3 Execution 

3.1 NOT USED 

.1 Not Used. 

END OF SECTION 
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Part 1 General 

1.1 PRECEDENCE 

.1 For Federal Government Projects, Division 1 Sections take precedence over technical 
specification sections in other Divisions of this Project Manual. 

1.2 INSTALLATION AND REMOVAL 

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

.2 Remove from site all such work after use. 

1.3 WATER SUPPLY 

.1 The Departmental Representative will make available, for the extent that it is available, a 
supply of potable water for construction use at no charge to the Contractor 

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

.3 The Contractor shall provide all necessary hoses, lines, connections, and other ancillary 
hardware which may be required. 

.4 The services are to be returned to their original condition at the temporary locations, or left 
in an altered condition only as approved by the Departmental Representative. 

1.4 TEMPORARY HEATING AND VENTILATION 

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

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

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

.1 Facilitate progress of Work. 

.2 Protect Work and products against dampness and cold. 

.3 Prevent moisture condensation on surfaces. 

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

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

.4 Maintain temperatures of minimum 10 degrees C in areas where construction is in 
progress. 

.5 Ventilating: 
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.1 Prevent accumulations of dust, fumes, mists, vapours or gases in areas occupied 
during construction. 

.2 Provide local exhaust ventilation to prevent harmful accumulation of hazardous 
substances into atmosphere of occupied areas. 

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

.4 Ventilate storage spaces containing hazardous or volatile materials. 

.5 Ventilate temporary sanitary facilities. 

.6 Continue operation of ventilation and exhaust system for time after cessation of 
work process to assure removal of harmful contaminants. 

.6 Permanent heating system of building, not to be used for heating.  

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

.1 Conform with applicable codes and standards. 

.2 Enforce safe practices. 

.3 Prevent abuse of services. 

.4 Prevent damage to finishes. 

.5 Vent direct-fired combustion units to outside. 

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

1.5 TEMPORARY POWER AND LIGHT 

.1 The Departmental Representative will make available, for the extent and capacity that it is 
available, temporary 120V power during construction for temporary lighting and operating 
of power tools at no charge to the Contractor. 

.2 Connect to existing power supply in accordance with Canadian Electrical Code. 

.3 Arrange for connection with appropriate utility company. Pay costs for installation, 
maintenance and removal. 

.4 Temporary power for equipment requiring in excess of that available on-site is 
responsibility of the Contractor.  

.5 Provide and maintain temporary lighting throughout project.  

1.6 TEMPORARY COMMUNICATION FACILITIES 

.1 Arrange and pay for telephone service for site superintendent and use of Departmental and 
Consultant.  

1.7 FIRE PROTECTION 

.1 Provide and maintain temporary fire protection equipment during performance of Work 
required by insurance companies having jurisdiction and governing codes, regulations and 
bylaws. 
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.2 Burning rubbish and construction waste materials is not permitted on site. 

Part 2 Products 

2.1 NOT USED 

.1 Not Used. 

Part 3 Execution 

3.1 NOT USED 

.1 Not Used. 

END OF SECTION 
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Part 1 General 

1.1 PRECEDENCE 

.1 For Federal Government Projects, Division 1 Sections take precedence over technical 
specification sections in other Divisions of this Project Manual. 

1.2 SUBMITTALS 

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

1.3 SITE STORAGE/LOADING 

.1 Confine work and operations of employees to areas allowed for by Departmental 
Representative. Do not unreasonably encumber premises with products. 

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

1.4 EQUIPMENT, TOOL AND MATERIALS STORAGE 

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

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

1.5 SANITARY FACILITIES 

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

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

1.6 POLLUTION CONTROL 

.1 The use of gas or diesel-powered equipment within interior spaces is strictly prohibited. 

.2 Prevent sandblasting and other extraneous materials from contaminating air beyond 
application area, by providing temporary enclosures and/or other control methods. If 
necessary, arrange for shutdown of air handling units which have air intakes in the vicinity 
of the work. Dust can trigger fire alarm smoke detectors and can plug ducts and filters. 
Dust and suspended particles can damage air-cooled mechanical and electrical equipment. 
If necessary, arrange for shutdown of this equipment. Contractor shall be responsible for 
all damages. Prior to start of work, identify locations of air intakes and air-cooled 
mechanical and electrical equipment within and adjacent to the area of work. 

.3 Control noxious and hazardous gases. Prevent hazardous accumulations. Control emission 
from equipment and plant to local authority’s emission requirements. 
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.4 On exterior, cover or wet down dry materials and rubbish to prevent blowing dust and 
debris. Provide dust control for temporary roads. 

1.7 CLEAN-UP 

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

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

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

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

Part 2 Products 

2.1 NOT USED 

.1 Not Used. 

Part 3 Execution 

3.1 NOT USED 

.1 Not Used. 

END OF SECTION 
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Part 1 General 

1.1 PRECEDENCE 

.1 For Federal Government Projects, Division 1 Sections take precedence over technical 
specification sections in other Divisions of this Project Manual. 

1.2 INSTALLATION AND REMOVAL 

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

.2 Remove from site all such work after use. 

1.3 HOARDING 

.1 Confirm with Departmental Representative locations and installation of site hoarding 
minimum 5 days prior to installation. 

.2 The Contractor must barricade off the area under construction to prevent unauthorized 
access to the construction area. Suitable barricades and protection systems include: 

.1 Cover all surface patches not able to be completed prior to days end with 19mm 
plywood, secured to deck to prevent shifting. Ensure coverings are capable of 
supporting a construction load of 1.0 kPa. 

.2 Barricade areas below through-slab repairs prior to commencement of demolition. 

.3 Erect temporary 1.8m high construction fencing with a privacy screen along full 
length and height. 

.3 Repair surface coatings and/or finishes which are damaged by temporary hoardings and 
barricades. 

.4 Erect and maintain access walkways including roof and side covers, complete with signs 
and electrical lighting as required by law. 

1.4 WEATHER ENCLOSURES 

.1 Provide weather tight closures to unfinished openings, tops of shafts and other openings in 
paving, floors and roofs. 

.2 Design enclosures to withstand wind pressure. 

1.5 DUST TIGHT SCREENS 

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

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

1.6 FIRE ROUTES 

.1 Maintain access to property including overhead clearances for use by emergency response 
vehicles. 
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1.7 PROTECTION FOR OFF-SITE AND PUBLIC PROPERTY 

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

.2 Be responsible for damage incurred. 

1.8 PROTECTION OF BUILDING FINISHES 

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

.2 Provide necessary screens, covers, and hoardings. 

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

Part 2 Products 

2.1 NOT USED 

.1 Not Used. 

Part 3 Execution 

3.1 NOT USED 

.1 Not Used. 

END OF SECTION 
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Part 1 General 

1.1 PRECEDENCE 

.1 For Federal Government Projects, Division 1 Sections take precedence over technical 
specification sections in other Divisions of this Project Manual. 

1.2 PROJECT CLEANLINESS 

.1 Maintain Work in tidy condition, free from accumulation of waste products and debris, 
other than that caused by Departmental Representative or other Contractors. 

.2 Remove waste materials from site at daily regularly scheduled times. Do not burn waste 
materials on site. 

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

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

.5 Dispose of waste materials and debris off site. 

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

.7 Store volatile waste in covered metal containers, and remove from premises at end of each 
working day. 

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

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

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

1.3 FINAL CLEANING 

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

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

.3 Prior to final review remove surplus products, tools, construction machinery and 
equipment. 

.4 Remove waste products and debris other than that caused by Departmental Representative 
or other Contractors. 
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.5 Remove waste materials from site at regularly scheduled times. Do not burn waste 
materials on site. 

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

.7 Remove stains, spots, marks and dirt from existing surfaces, fixtures, and finishes within 
the work area or affected by the affected by the Work.  

.8 Broom clean and wash exterior walks, steps and surfaces; rake clean other surfaces of 
grounds. 

.9 Remove dirt and other disfiguration from exterior surfaces. 

.10 Sweep and power wash clean all work areas. 

.11 Remove construction debris from drains and pits. 

Part 2 Products 

2.1 NOT USED 

.1 Not Used. 

Part 3 Execution 

3.1 NOT USED 

.1 Not Used. 

END OF SECTION 
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Part 1 General 

1.1 PRECEDENCE 

.1 For Federal Government Projects, Division 1 Sections take precedence over technical 
specification sections in other Divisions of this Project Manual. 

1.2 SECTION INCLUDES 

.1 As-built drawings, samples, and specifications. 

.2 Product data, materials and finishes, and related information. 

.3 Record documents. 

1.3 RELATED SECTIONS 

.1 Section 01 33 00 – Submittal Procedures 

.2 Section 03 20 00 – Concrete Reinforcing 

.3 Section 03 30 00 – Cast-in-Place Concrete 

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

.5 Section 23 05 29 – Hangers and Supports for HVAC Piping and Equipment 

.6 Section 23 08 01 – Performance Verification Mechanical Piping Systems 

1.4 SUBMISSION 

.1 Copy will be returned after final inspection, with Departmental Representative’s 
comments. 

.2 Revise content of documents as required prior to final submittal. 

.3 Two weeks prior to Substantial Performance of the Work, submit to the Departmental 
Representative, four final copies of operating and maintenance manuals in English. 

.4 If requested, furnish evidence as to type, source and quality of products provided. 

.5 Pay costs of transportation. 

1.5 OPERATION AND MAINTENANCE MANUAL FORMAT 

.1 Organize data in the form of an instructional manual. 

.2 Binders: vinyl, hard covered, 3 'D' ring, loose leaf 219 x 279 mm with spine and face 
pockets. 
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.3 When multiple binders are used, correlate data into related consistent groupings. Identify 
contents of each binder on spine. 

.4 Cover: Identify each binder with type or printed title 'Project Record Documents'; list title 
of project and identify subject matter of contents. 

.5 Arrange content by systems under Section numbers and sequence of Table of Contents. 

.6 Provide tabbed fly leaf for each separate product and system, with typed description of 
product and major component parts of equipment. 

.7 Text: Manufacturer's printed data, or typewritten data. 

.8 Drawings: provide with reinforced punched binder tab. Bind in with text; fold larger 
drawings to size of text pages. 

1.6 CONTENTS - EACH VOLUME 

.1 Table of Contents: provide title of project; 

.1 date of submission; 

.2 names, addresses, and telephone numbers of Departmental Representative, 
Consultants, and Contractor with name of responsible parties; and 

.3 schedule of products and systems, indexed to content of volume. 

.2 For each product or system, list names, addresses and telephone numbers of 
Subcontractors and Suppliers, including local source of supplies and replacement parts. 

.3 Product Data: mark each sheet to clearly identify specific products and component parts, 
and data applicable to installation; delete inapplicable information. 

.4 Drawings: supplement product data to illustrate relations of component parts of 
equipment and systems, to show control and flow diagrams. 

.5 Typewritten Text: as required to supplement product data. 

1.7 AS-BUILT DOCUMENTS AND SAMPLES 

.1 In addition to requirements in General Conditions, maintain for Departmental 
Representative one record copy of: 

.1 Contract Drawings. 

.2 Specifications. 

.3 Addenda. 

.4 Change Orders and other modifications to the Contract. 

.5 Reviewed shop drawings, product data, and samples. 

.6 Field test records. 

.7 Inspection certificates. 

.8 Manufacturer's certificates. 

.2 Store as-built documents and samples in field office apart from documents used for 
construction. Provide files, racks, and secure storage. 
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.3 Label as-built documents and file in accordance with Section number listings in List of 
Contents of this Project Manual. Label each document "AS-BUILT DOCUMENTS" in 
neat, large, printed letters. 

.4 Maintain as-built documents in clean, dry and legible condition. Do not use as-built 
documents for construction purposes. 

.5 Keep as-built documents and samples available for inspection by Departmental 
Representative. 

1.8 RECORDING ACTUAL SITE CONDITIONS 

.1 Take a series of pre-construction photographs of existing conditions prior to excavation, 
following the excavation, and prior and after the grade beam opening demolition. 

.2 Take photographs of existing conditions where excavated and accessible, showing 
configuration of existing conditions, progress of repair work and final conditions. 
Number and label the photographs and locate the photographs on the as-built drawings. 

.3 Record information on set of black line opaque drawings, and in a copy of the Project 
Manual/specifications, provided by Departmental Representative. 

.4 Provide felt tip marking pens, maintaining separate colours for each major system, for 
recording information. 

.5 Record information concurrently with construction progress. Do not conceal Work until 
required information is recorded. 

.6 Contract Drawings and shop drawings: legibly mark each item to record actual 
construction, including: 

.1 Measured depths of elements of foundation in relation to finish first floor datum. 

.2 Measured horizontal and vertical locations of underground utilities and 
appurtenances, referenced to permanent surface improvements. 

.3 Measured locations of internal utilities and appurtenances, referenced to visible 
and accessible features of construction. 

.4 Field changes of dimension and detail. 

.5 Changes made by change orders. 

.6 Details not on original Contract Drawings. 

.7 References to related shop drawings and modifications. 

.7 Specifications: legibly mark each item to record actual construction, including: 

.1 Manufacturer, trade name, and catalogue number of each product actually 
installed, particularly optional items and substitute items. 

.2 Changes made by Addenda and change orders. 

.8 Other Documents: maintain manufacturer's certifications, inspection certifications, field 
test records, required by individual specifications sections. 
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1.9 RECORD DOCUMENTS 

.1 Mark completed and reviewed as-built documents as "RECORD DOCUMENTS".  
Include all revisions, with special emphasis on mechanical, and reinforced concrete. 

.2 Submit completed record documents to Departmental Representative in electronic form, 
accompanied by 3 hard copy sets. 

1.10 EQUIPMENT AND SYSTEMS 

.1 Maintenance Requirements: include routine procedures and guide for trouble-shooting; 
disassembly, repair, and reassembly instructions; and alignment, adjusting, balancing, 
and checking instructions. 

.2 Include test and balancing reports as specified in individual sections. 

.3 Additional requirements: As specified in individual specification sections. 

1.11 MATERIALS AND FINISHES 

.1 Building Products, Applied Materials, and Finishes: include product data, with catalogue 
number, size, composition, and colour and texture designations.  

.2 Moisture-protection and Weather-exposed Products: include manufacturer's 
recommendations for cleaning agents and methods, precautions against detrimental 
agents and methods, and recommended schedule for cleaning and maintenance. 

.3 Additional Requirements: as specified in individual specifications sections. 

1.12 WARRANTIES AND BONDS 

.1 Separate each warranty or bond with index tab sheets keyed to Table of Contents listing. 

.2 List Subcontractor, Supplier, and manufacturer, with name, address, and telephone 
number of responsible principal. 

.3 Obtain warranties and bonds, executed in duplicate by Subcontractors, Suppliers, and 
manufacturers, within ten days after completion of the applicable item of work. 

.4 Except for items put into use with Owner's permission, leave date of beginning of time of 
warranty until the Date of Substantial Performance is determined. 

.5 Verify that documents are in proper form, contain full information, and are notarized. 

.6 Co-execute submittals when required. 

.7 Retain warranties and bonds until time specified for submittal. 

END OF SECTION 
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Part 1 General 

1.1 Related Requirements 
.1 Section 01 91 31 – Commissioning (Cx) Plans 
.2 Section 01 91 33 – Commissioning Forms 

1.2 Acronyms: 
.1 BMM - Building Management Manual. 
.2 Cx - Commissioning. 
.3 EMCS - Energy Monitoring and Control Systems. 
.4 O M - Operation and Maintenance. 
.5 SV - Static Verification. 
.6 FPT - Functional Performance Testing. 
.7 TAB - Testing, Adjusting and Balancing. 

1.3 General 

.1 Cx is a planned program of tests, procedures and checks carried out systematically on 
systems and integrated systems of the finished Project. Cx is performed after systems and 
integrated systems are completely installed, functional and Contractor's Functional 
Performance Testing responsibilities have been completed and approved. Objectives: 

.1 Verify installed equipment, systems and integrated systems operate in accordance 
with contract documents and design criteria and intent. 

.2 Ensure appropriate documentation is compiled into the BMM. 

.2 Contractor assists in Cx process, operating equipment and systems, troubleshooting and 
making adjustments as required. 

.1 Systems to be operated at full capacity under various modes to determine if they 
function correctly and consistently at peak efficiency. Systems to be interactively 
with each other as intended in accordance with Contract Documents and design 
criteria. 

.2 During these checks, adjustments to be made to enhance performance to meet 
environmental or user requirements. 

.3 Design Criteria: as per client's requirements or determined by designer.  To meet Project 
functional and operational requirements. 

1.4 Commissioning Overview 

.1 Section 01 91 31 - Commissioning (Cx) Plan. 

.2 For Cx responsibilities refer to Section 01 91 31 - Commissioning (Cx) Plan. 

.3 Cx to be a line item of Contractor's cost breakdown. 

.4 Cx activities supplement field quality and testing procedures described in relevant 
technical sections. 
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.5 Cx is conducted in concert with activities performed during stage of project delivery.  Cx 
identifies issues in Planning and Design stages which are addressed during Construction 
and Cx stages to ensure the facility is constructed and proven to operate satisfactorily 
under weather, environmental and occupancy conditions to meet functional and 
operational requirements.  Cx activities includes transfer of critical knowledge to facility 
operational personnel. 

.6 Departmental Representative will issue Interim Acceptance Certificate when: 

.1 Completed Cx documentation has been received, reviewed for suitability and 
approved by Departmental Representative. 

.2 Equipment, components and systems have been commissioned. 

.3 O M training has been completed. 

1.5 Non-conformance To Functional Performance Testing Requirements 

.1 Should equipment, system components, and  associated controls be incorrectly installed 
or malfunction during Cx, correct deficiencies, re-verify equipment and components 
within the unfunctional system, including related systems as deemed required by 
Departmental Representative, to ensure effective performance. 

.2 Costs for corrective work, additional tests, inspections, to determine acceptability and 
proper performance of such items to be borne by Contractor. Above costs to be in form of 
progress payment reductions or hold-back assessments. 

1.6 Pre-cx Review 

.1 Before Construction: 

.1 Review contract documents, confirm by writing to Departmental Representative. 
.1 Adequacy of provisions for Cx. 
.2 Aspects of design and installation pertinent to success of Cx. 

.2 During Construction: 

.1 Co-ordinate provision, location and installation of provisions for Cx. 

.3 Before start of Cx: 

.1 Have completed Cx Plan up-to-date. 

.2 Ensure installation of related components, equipment, sub-systems, systems is 
complete. 

.3 Fully understand Cx requirements and procedures. 

.4 Have Cx documentation shelf-ready. 

.5 Understand completely design criteria and intent and special features. 

.6 Submit complete start-up documentation to Departmental Representative. 

.7 Have Cx schedules up-to-date. 

.8 Ensure systems have been cleaned thoroughly. 

.9 Ensure "As-Built" system schematics are available. 

.4 Inform Departmental Representative in writing of discrepancies and deficiencies on 
finished works. 
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1.7 Conflicts 

.1 Report conflicts between requirements of this section and other sections to Departmental 
Representative before start-up and obtain clarification. 

.2 Failure to report conflict and obtain clarification will result in application of most 
stringent requirement. 

1.8 Action And Informational Submittals 

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

.1 Submit no later than 2 weeks after award of Contract: 
.1 Name of Contractor's Cx agent. 
.2 Draft Cx documentation. 
.3 Preliminary Cx schedule. 

.2 Request in writing to Departmental Representative for changes to submittals and 
obtain written approval at least 2 weeks prior to start of Cx. 

.3 Submit proposed Cx procedures to Departmental Representative where not 
specified and obtain written approval at least 2 weeks prior to start of Cx. 

.4 Provide additional documentation relating to Cx process required by 
Departmental Representative. 

1.9 Commissioning Documentation 

.1 Refer to Section 01 91 33 - Commissioning (Cx) Forms: Installation Check Lists and 
Static Verification (SV) / Functional Performance Testing (FPT) Forms for requirements 
and instructions for use. 

.2 Departmental Representative to review and approve Cx documentation. 

.3 Provide completed and approved Cx documentation to Departmental Representative. 

1.10 Commissioning Schedule 

.1 Provide detailed Cx schedule as part of construction schedule.  

.2 Provide adequate time for Cx activities prescribed in technical sections and 
commissioning sections including: 

.1 Approval of Cx reports. 

.2 Verification of reported results. 

.3 Repairs, retesting, re-commissioning, re-verification. 

.4 Training. 

1.11 Commissioning Meetings 

.1 Convene Cx meetings following project meetings and as specified herein. 

.2 Purpose: to resolve issues, monitor progress, identify deficiencies, relating to Cx. 

.3 Continue Cx meetings on regular basis until commissioning deliverables have been 
addressed. 



Unit 6, Sanitary Line Failure Solution   GENERAL COMMISSIONING (CX) Section 01 91 13 
CSC SMI REQUIREMENTS Page 4 of 9 
Project No. R.089813.001  April 2018 
 

  

.4 At 50% construction completion stage, Departmental Representative to call a separate Cx 
scope meeting to review progress, discuss schedule of equipment start-up activities and 
prepare for Cx.  Issues at meeting to include: 

.1 Review duties and responsibilities of Contractor and subcontractors, addressing 
delays and potential problems. 

.2 Determine the degree of involvement of trades and manufacturer's 
representatives in the commissioning process. 

.5 Thereafter Cx meetings to be held until project completion and as required during 
equipment start-up and functional testing period. 

.6 Meeting will be chaired by Departmental Representative Cx Agent, who will record and 
distribute minutes. 

.7 Ensure subcontractors and relevant manufacturer representatives are present at 50% and 
subsequent Cx meetings and as required. 

1.12 Starting And Testing 

.1 Contractor assumes liabilities and costs for inspections. Including disassembly and re-
assembly after approval, starting, testing and adjusting, including supply of testing 
equipment. 

1.13 Witnessing Of Starting And Testing 

.1 Provide 14 days’ notice prior to commencement. 

.2 Departmental Representative to witness of testing. 

.3 Contractor's Cx Agent to be present at tests performed and documented by sub-trades, 
suppliers and equipment manufacturers. 

1.14 Manufacturer's Involvement 

.1 Factory testing: manufacturer to: 

.1 Coordinate time and location of testing. 

.2 Provide testing documentation for approval by Departmental Representative. 

.3 Arrange for Departmental Representative to witness tests. 

.4 Obtain written approval of test results and documentation from Departmental 
Representative before delivery to site. 

.2 Obtain manufacturers installation, start-up and operations instructions prior to start-up of 
components, equipment and systems and review with Departmental Representative 

.1 Compare completed installation with manufacturer's published data, record 
discrepancies, and review with manufacturer. 

.2 Modify procedures detrimental to equipment performance and review same with 
manufacturer before start-up. 

.3 Integrity of warranties: 

.1 Use manufacturer's trained personnel where specified elsewhere in other 
divisions or required to maintain integrity of warranty. 

.2 Verify with manufacturer that testing as specified will not void warranties. 
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.4 Qualifications of manufacturer's personnel: 

.1 Experienced in design, installation and operation of equipment and systems. 

.2 Ability to interpret test results accurately. 

.3 To report results in clear, concise, logical manner. 

1.15 Procedures 

.1 Verify that equipment and systems are complete, clean, and operating in normal and safe 
manner prior to conducting start-up, testing and Cx. 

.2 Conduct testing in following distinct phases: 

.1 Included in delivery and installation: 
.1 Verification of conformity to specification, approved shop drawings and 

completion of SV report forms. 
.2 Visual inspection of quality of installation. 

.2 Operational testing: document equipment performance. 

.3 System  FPT: include repetition of tests after correcting deficiencies. 

.4 Post-substantial Functional Performance Testing: to include fine-tuning. 

.3 Correct deficiencies and obtain approval from Departmental Representative after distinct 
phases have been completed and before commencing next phase. 

.4 Document require tests on approved FPT forms. 

.5 Failure to follow accepted start-up procedures will result in re-evaluation of equipment 
by an independent testing agency selected by Departmental Representative. If results 
reveal that equipment start-up was not in accordance with requirements, and resulted in 
damage to equipment, implement following: 

.1 Minor equipment/systems: implement corrective measures approved by 
Departmental Representative. 

.2 Major equipment/systems: if evaluation report concludes that damage is minor, 
implement corrective measures approved by Departmental Representative. 

.3 If evaluation report concludes that major damage has occurred, Departmental 
Representative shall reject equipment. 
.1 Rejected equipment to be removed from site and replace with new. 
.2 Subject new equipment/systems to specified start-up procedures. 

1.16 Operation And Maintenance Of Equipment And Systems 

.1 After start-up, operate and maintain equipment and systems as directed by 
equipment/system manufacturer. 

.2 With assistance of manufacturer develop written maintenance program and submit 
Departmental Representative for approval before implementation. 

.3 Operate and maintain systems for length of time required for commissioning to be 
completed. 

.4 After completion of commissioning, operate and maintain systems until issuance of 
certificate of interim acceptance. 



Unit 6, Sanitary Line Failure Solution   GENERAL COMMISSIONING (CX) Section 01 91 13 
CSC SMI REQUIREMENTS Page 6 of 9 
Project No. R.089813.001  April 2018 
 

  

1.17 Test Results 

.1 If start-up, testing and/or FPT produce unacceptable results, repair, replace or repeat 
specified starting and/or FPT procedures until acceptable results are achieved. 

.2 Provide manpower and materials, assume costs for re-commissioning. 

1.18 Start Of Commissioning 

.1 Notify Departmental Representative at least 14 days prior to start of Cx. 

.2 Start Cx after elements of building affecting start-up and Functional Performance Testing 
of systems have been completed. 

1.19 Instruments / Equipment 

.1 Submit to Departmental Representative for review and approval: 

.1 Complete list of instruments proposed to be used. 

.2 Listed data including, serial number, current calibration certificate, calibration 
date, calibration expiry date and calibration accuracy. 

.2 Provide the following equipment as required: 

.1 2-way radios. 

.2 Ladders. 

.3 Equipment as required to complete work. 

1.20 Commissioning Functional Performance Testing 

.1 Carry out Cx: 

.1 Under accepted simulated operating conditions, over entire operating range, in all 
modes. 

.2 On independent systems and interacting systems. 

.2 Cx procedures to be repeatable and reported results are to be verifiable. 

.3 Follow equipment manufacturer's operating instructions. 

1.21 Witnessing Commissioning 

.1 Departmental Representative to witness activities and verify results. 

1.22 Authorities Having Jurisdiction 

.1 Where specified start-up, testing or commissioning procedures duplicate verification 
requirements of authority having jurisdiction, arrange for authority to witness procedures 
so as to avoid duplication of tests and to facilitate expedient acceptance of facility. 

.2 Obtain certificates of approval, acceptance and compliance with rules and regulation of 
authority having jurisdiction. 

.3 Provide copies to Departmental Representative within 5 days of test and with Cx report. 
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1.23 Commissioning Constraints 

.1 Since access into secure or sensitive areas will be very difficult after occupancy, it is 
necessary to complete Cx of occupancy, weather, and seasonal sensitive equipment and 
systems before issuance of the Interim Certificate, using, if necessary, simulated thermal 
loads. 

1.24 Extrapolation Of Results 

.1 Where Cx of weather, occupancy, or seasonal-sensitive equipment or systems cannot be 
conducted under near-rated or near-design conditions, extrapolate part-load results to 
design conditions when approved by Departmental Representative in accordance with 
equipment manufacturer's instructions, using manufacturer's data, with manufacturer's 
assistance and using approved formulae. 

1.25 Extent Of Verification 

.1 Provide manpower and instrumentation to verify up to 30 % of reported results, unless 
specified otherwise in other sections. 

.2 Number and location to be at discretion of Departmental Representative. 

.3 Conduct tests repeated during verification under same conditions as original tests, using 
same test equipment, instrumentation. 

.4 Review and repeat commissioning of systems if inconsistencies found in more than 25% 
of reported results. 

.5 Perform additional commissioning until results are acceptable to Departmental 
Representative. 

1.26 Repeat Verifications 

.1 Assume costs incurred by Departmental Representative for third and subsequent 
verifications where: 

.1 Verification of reported results fail to receive either Departmental 
Representative's  or Consultant's approval. 

.2 Repetition of second verification again fails to receive approval. 

.3 Departmental Representative deems Contractor's request for second verification 
was premature. 

1.27 Sundry Checks And Adjustments 

.1 Make adjustments and changes which become apparent as Cx proceeds. 

.2 Perform static and operational checks as applicable and as required. 

1.28 Deficiencies, Faults, Defects 

.1 Correct deficiencies found during start-up and Cx to satisfaction of  Departmental 
Representative. 

.2 Report problems, faults or defects affecting Cx to Departmental Representative in 
writing. Stop Cx until problems are rectified. Proceed with written approval from 
Departmental Representative. 
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1.29 Completion Of Commissioning 

.1 Upon completion of Cx leave systems in normal operating mode. 

.2 Except for warranty and seasonal verification activities specified in Cx specifications, 
complete Cx prior to issuance of Interim Certificate of Completion. 

.3 Cx to be considered complete when contract Cx deliverables have been submitted and 
accepted by Departmental Representative. 

1.30 Activities Upon Completion Of Commissioning 

.1 When changes are made to baseline components or system settings established during Cx 
process, provide updated Cx form for affected item. 

1.31 Maintenance Materials, Spare Parts, Special Tools 

.1 Supply, deliver, and document maintenance materials, spare parts, and special tools as 
specified in contract. 

1.32 Occupancy 

.1 Cooperate fully with Departmental Representative during stages of acceptance and 
occupancy of facility. 

1.33 Functional Performance Testing Tolerances 

.1 Application tolerances: 

.1 Specified range of acceptable deviations of measured values from specified 
values or specified design criteria.  Except for special areas, to be within +/- 10% 
of specified values, unless otherwise noted. 

.2 Instrument accuracy tolerances: 

.1 To be of higher order of magnitude than equipment or system being tested. 

.3 Measurement tolerances during verification: 

.1 Unless otherwise specified actual values to be within +/-  2 % of recorded values. 

1.34 Owner's Performance Testing 

.1 Performance testing of equipment or system by Departmental Representative will not 
relieve Contractor from compliance with specified start-up and testing procedures. 

Part 2 Products 

2.1 Not Used 

.1 Not Used. 
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Part 3 Execution 

3.1 Not Used 

.1 Not Used. 

END OF SECTION 
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Part 1 General 

1.1 References 

.1 American Society of Heating, Refrigeration, and Air-Conditioning Engineers (ASHRAE) 

.1 ASHRAE 202-2013, Commissioning Process for Buildings and Systems. 

.2 ASHRAE Guideline 0-2005, Commissioning Process. 

.2 Canadian Standards Association (CSA) 

.1 CSA Z320-11, Building Commissioning Standard and Check Sheets. 

1.2 General 

.1 Provide a fully functional facility: 

.1 Systems, equipment, and components meet user's functional requirements before 
date of acceptance, and operate consistently at peak efficiencies and within 
specified energy budgets under normal loads. 

.2 Facility user and O M personnel have been fully trained in aspects of installed 
systems. 

.3 Optimized life cycle costs. 

.4 Complete documentation relating to installed equipment and systems. 

.2 Term "Cx" in this section means "Commissioning". 

.3 Use this Cx Plan as master planning document for Cx: 

.1 Outlines organization, scheduling, allocation of resources, documentation, 
pertaining to implementation of Cx. 

.2 Communicates responsibilities of team members involved in Cx Scheduling, 
documentation requirements, and verification procedures. 

.3 Sets out deliverables relating to O M, process and administration of Cx. 

.4 Describes process of verification of how built works meet design requirements. 

.5 Produces a complete functional system prior to issuance of Certificate of 
Occupancy. 

.6 Management tool that sets out scope, standards, roles and responsibilities, 
expectations, deliverables, and provides: 
.1 Overview of Cx. 
.2 General description of elements that make up Cx Plan. 
.3 Process and methodology for successful Cx. 

.4 Acronyms: 

.1 Cx - Commissioning. 

.2 BMM - Building Management Manual. 

.3 EMCS - Energy Monitoring and Control Systems. 

.4 MSDS - Material Safety Data Sheets. 

.5 SV - Static Verification. 
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.6 FPT - Functional Performance Testing. 

.7 TAB - Testing, Adjusting and Balancing. 

.8 WHMIS - Workplace Hazardous Materials Information System. 

.5 Commissioning terms used in this Section: 

.1 Deferred Cx: Cx activities delayed for reasons beyond Contractor's control due to 
lack of occupancy, weather conditions, need for heating/cooling loads. 

1.3 Development Of 100% Cx Plan 

.1 Consultant Cx Plan to be 95% completed before added into Project Specifications. 

.2 Consultant Cx Plan to be 100% completed within 8 weeks of award of contract, and to 
take into account: 

.1 Approved shop drawings and product data. 

.2 Approved changes to contract. 

.3 Contractor's project schedule. 

.4 Cx schedule. 

.5 Contractor's, sub-contractor's, suppliers' requirements. 

.6 Project construction team's and Cx team's requirements. 

.3 Submit 100% completed Consultant Cx Plan to Departmental Representative  (DR) for 
further review and obtain written acceptance. 

1.4 Refinement Of Cx Plan 

.1 During construction phase, revise, refine and update Cx Plan to include: 

.1 Changes resulting from Client program modifications. 

.2 Approved design and construction changes. 

.2 Revise, refine and update every 6 weeks during construction phase. At each revision, 
indicate revision number and date. 

.3 Submit each revised Cx Plan to Departmental Representative for review and obtain 
written approval. 

.4 Include testing parameters at full range of operating conditions and check responses of 
equipment and systems. 

1.5 Composition, Roles And Responsibilities Of Cx Team 

.1 Departmental Representative to maintain overall responsibility for project and is sole 
point of contact between members of commissioning team. 

.2 Project Manager will select Cx Team consisting of following members: 

.1 PWGSC Design Quality Review Team: During construction, will conduct 
periodic site reviews to observe general progress. 

.2 PWGSC Quality Assurance Commissioning Manager: Ensures Cx activities are 
carried out to ensure delivery of a fully operational project including: 
.1 Review of Cx documentation from operational perspective. 
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.2 Review for performance, reliability, durability of operation, accessibility, 
maintainability, operational efficiency under conditions of operation. 

.3 Protection of health, safety and comfort of occupants and O M personnel. 

.4 Monitoring of Cx activities, training, development of Cx documentation. 

.5 Work closely with members of Cx Team. 
.3 Departmental Representative is responsible for: 

.1 Organizing Cx. 

.2 Monitoring operations Cx activities. 

.3 Witnessing, certifying accuracy of reported results. 

.4 Witnessing and certifying tests. 

.5 Ensuring implementation of final Cx Plan. 

.6 Performing verification of performance of installed systems. 
.4 Construction Team: Contractor, sub-contractors, suppliers and support 

disciplines, is responsible for construction/installation in accordance with 
contract documents, including: 
.1 Testing. 
.2 Performance of Cx activities. 
.3 Assigning one person as point of contact with Consultant and PWGSC 

Cx Manager for administrative and coordination purposes. 
.5 Contractor's Cx agent implements specified Cx activities including: 

.1 Testing. 

.2 Preparation, submission of test reports. 
.6 Property Manager: represents lead role in Operation Phase and onwards and is 

responsible for: 
.1 Receiving facility. 
.2 Day-to-day operation and maintenance of facility. 

1.6 Cx Participants 

.1 Employ the following Cx participants to verify performance of equipment and systems: 

.1 Installation contractor/subcontractor: 
.1 Equipment and systems except as noted. 

.2 Equipment manufacturer: Equipment specified to be installed and started by 
manufacturer. 

.1 To include Functional Performance Testing. 

.3 Specialist subcontractor: Equipment and systems supplied and installed by specialist 
subcontractor. 

.4 Specialist Cx agency: 

.1 Possessing specialist qualifications and installations providing environments 
essential to client's program but are outside scope or expertise of Cx specialists 
on this project. 

.5 Client: Responsible for intrusion and access security systems. 
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.6 Ensure that Cx participant: 

.1 Could complete work within scheduled time frame. 

.2 Available for emergency and troubleshooting service during first year of 
occupancy by user for adjustments and modifications outside responsibility of O 
M personnel. 

.7 Provide names of participants to Departmental Representative and details of instruments 
and procedures to be followed for Cx 3 months prior to starting date of Cx for review and 
approval. 

1.7 Extent Of Cx 

.1 Commission mechanical systems and associated equipment: 

.1 Sanitary systems: 
.1 New sanitary piping. 

1.8 Deliverables Relating To O M Perspectives 

.1 General requirements: 

.1 Compile English documentation. 

.2 Documentation to be computer-compatible format ready for inputting for data 
management. 

.2 Provide deliverables: 

.1 Warranties. 

.2 Project record documentation. 

.3 Inventory of spare parts, special tools, and maintenance materials. 

.4 Maintenance Management System (MMS) identification system used. 

.5 WHMIS information. 

.6 MSDS data sheets. 

1.9 Deliverables Relating To The Cx Process 

.1 General: 

.1 Testing and Cx requirements, conditions for acceptance and specifications form 
part of relevant technical sections of these specifications. 

.2 Definitions: 

.1 Cx as used in this section includes: 
.1 Cx of components, equipment, systems, subsystems, and integrated 

systems. 
.2 Functional Performance Testing tests. 

.3 Deliverables: provide: 

.1 Cx Specifications. 

.2 Startup, pre-Cx activities and documentation for systems, and equipment. 

.3 Completed Static Verification (SV) report forms. 
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.4 Completed Functional Performance Testing (FPT) report forms. 

.5 Results of Functional Performance Testing Tests and Inspections. 

.6 Description of Cx activities and documentation. 

.7 Description of Cx of integrated systems and documentation. 

.8 Tests performed by Departmental Representative and/or / Tenant. 

.9 Cx Reports. 

.10 Prescribed activities during warranty period. 

.4 Departmental Representative to witness and certify tests and reports of results provided to 
Departmental Representative. 

.5 Departmental Representative to participate. 

1.10 Pre-cx Activities And Related Documentation 

.1 Items listed in this Cx Plan include the following: 

.1 Pre-Start-Up inspections: by Departmental Representative prior to permission to 
start up and rectification of deficiencies to Departmental Representative's 
satisfaction. 

.2 Departmental Representative to use approved check lists. 

.3 Departmental Representative will monitor some of these pre-start-up inspections. 

.4 Include completed documentation with Cx report. 

.5 Conduct pre-start-up tests: Conduct pressure, static, flushing, and cleaning during 
construction as specified in technical sections. To be witnessed and certified by 
Departmental Representative and does not form part of Cx specifications. 

.6 Departmental Representative will monitor [some] of these inspections and tests. 

.7 Include completed documentation in Cx report. 

.2 Pre-Cx activities - MECHANICAL: 

.1 Plumbing systems: 
.1 "Bump" each item of equipment in its "stand-alone" mode. 
.2 Complete pre-start-up checks and complete relevant documentation. 
.3 After equipment has been started, test related systems in conjunction 

with control systems on a system-by-system basis. 

1.11 Functional Performance Testing 

.1 Functional Performance Testing (FPT) Forms: 

.1 Approved Cx Agent to perform. 
.1 Repeat when necessary until results are acceptable to Departmental 

Representative. 
.2 Use procedures modified generic procedures to suit project requirements. 
.3 Departmental Representative to witness and certify reported results using 

approved SV and FPT forms. 
.4 Departmental Representative to approve completed FPT reports and provide to 

Departmental Representative. 
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.5 Departmental Representative reserves right to verify up to 30% of reported 
results at random. 

.6 Failure of randomly selected item shall result in rejection of FPT report or report 
of system start-up and testing. 

1.12 Cx Activities And Related Documentation 

.1 Perform Cx by specified Cx agency using procedures developed by Departmental 
Representative and approved by Departmental Representative. 

.2 Departmental Representative to monitor Cx activities. 

.3 Upon satisfactory completion, Cx agency performing tests to prepare Cx Report using 
approved FPT forms. 

.4 Departmental Representative to witness, certify reported results of, Cx activities and 
forward to Departmental Representative. 

.5 Departmental Representative reserves right to verify a percentage of reported results at no 
cost to contract. 

1.13 Static Verification (sv) Report Forms 

.1 Refer to Section 01 91 33 - Commissioning (Cx) Forms: Installation Check Lists and 
Static Verification (SV) / Functional Performance Testing (FPT) Forms. 

1.14 Functional Performance Testing (fpt) Report 

.1 Refer to Section 01 91 33 - Commissioning (Cx) Forms: Installation Check Lists and 
Static Verification (SV) / Functional Performance Testing (FPT) Forms. 

1.15 Deliverables Relating To Administration Of Cx 

.1 General: 

.1 Because of risk assessment, complete Cx of occupancy, weather and seasonal-
sensitive equipment and systems in these areas before building is occupied. 

1.16 Cx Schedules 

.1 Prepare detailed critical path Cx Schedule and submit to Departmental Representative for 
review and approval same time as project Construction Schedule. Include: 

.1 Milestones, testing, documentation, training and Cx activities of components, 
equipment, subsystems, systems and integrated systems, including: 
.1 Design criteria, design intents. 
.2 Cx agents' credentials: 10 days before start of Cx. 
.3 Cx procedures: 1 months after award of contract. 
.4 Cx Report format: 1 months after contract award. 
.5 Notification of intention to start Cx: 5 days before start of Cx. 
.6 Identification of deferred Cx. 
.7 Implementation of training plans. 
.8 Cx reports: Immediately upon successful completion of Cx. 
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.2 After approval, incorporate Cx Schedule into Construction Schedule. 

.3 Consultant, Contractor, Contractor's Cx agent, and Departmental Representative will 
monitor progress of Cx against this schedule. 

1.17 Cx Reports 

.1 Submit reports of tests, witnessed and certified by Departmental Representative to 
Departmental Representative who will verify reported results. 

.2 Include completed and certified FPT reports in properly formatted Cx Reports. 

.3 Before reports are accepted, reported results to be subject to verification by Departmental 
Representative. 

.4  

Part 2 Products 

Not used. 

Part 3 Execution 

Not used. 

END OF SECTION 
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Part 1 General 

1.1 Summary 

.1 Section Includes: 

.1 Commissioning forms to be completed for equipment, system and integrated 
system. 

1.2 Installation/start-up Check Lists 

.1 Include the following data: 

.1 Product manufacturer's installation instructions and recommended checks. 

.2 Special procedures as specified in relevant technical sections. 

.3 Items considered good installation and engineering industry practices deemed 
appropriate for proper and efficient operation. 

.2 Equipment manufacturer's installation/start-up check lists are acceptable for use. As 
deemed necessary by Departmental Representative supplemental additional data lists will 
be required for specific project conditions. 

.3 Use check lists for equipment installation. Document check list verifying checks have 
been made, indicate deficiencies and corrective action taken. 

.4 Installer to sign check lists upon completion, certifying stated checks and inspections 
have been performed. Return completed check lists to Departmental Representative. 
Check lists will be required during Commissioning and will be included in Building 
Maintenance Manual (BMM) at completion of project. Existing BMM format to be 
maintained. 

.5 Use of check lists will not be considered part of commissioning process but will be 
stringently used for equipment pre-start and start-up procedures. 

1.3 Static Verification (sv) Report Forms 

.1 Static Verification (SV) forms compiles gathered data on items of equipment  produced 
by equipment manufacturer, includes nameplate information, parts list, operating 
instructions, maintenance guidelines and pertinent technical data and recommended 
checks that is necessary to prepare for start-up and functional testing and used during 
operation and maintenance of equipment. This documentation is included in the BMM at 
completion of work. 

.2 Prior to Functional Performance Testing (FPT) of systems complete items on SV forms 
related to systems and obtain Departmental Representative's and Commissioning 
Manager  approval. 

1.4 Functional Performance Testing (fpt) Forms 

.1 FPT forms to be used for checks, running dynamic tests and adjustments carried out on 
equipment and systems to ensure correct operation, efficiently and function 
independently and interactively with other systems as intended with project requirements. 
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.2 FPT report forms include those developed by Contractor records measured data and 
readings taken during functional testing and Performance Verification procedures. 

.3 Prior to FPT of integrated system, complete FPT forms of related systems and obtain 
Departmental Representative's and Commissioning Managers approval. 

1.5 Samples Of Commissioning Forms 

.1 Sample Forms provided at the end of the section. 

.2 Revise items on Commissioning forms to suit project requirements. 

.3 Samples of Commissioning forms and a complete index of produced to date will be 
attached to this section. 

1.6 Changes And Development Of New Report Forms 

.1 When additional forms are required, but are not available from Departmental 
Representative develop appropriate verification forms and submit to Departmental 
Representative for approval prior to use. 

.1 Additional commissioning forms to be in same format as provided by 
Departmental Representative 

1.7 Commissioning Forms 

.1 Use Commissioning forms to verify installation and record performance when starting 
equipment and systems. 

.2 Strategy for Use: 

.1 Departmental Representative provides Contractor project-specific 
Commissioning forms with Specification data included. 

.2 Contractor will provide required shop drawings information and verify correct 
installation and operation of items indicated on these forms. 

.3 Confirm operation as per design criteria and intent. 

.4 Identify variances between design and operation and reasons for variances. 

.5 Verify operation in specified normal and emergency modes and under specified 
load conditions. 

.6 Record analytical and substantiating data. 

.7 Verify reported results. 

.8 Form to bear signatures of recording technician and reviewed and signed off by 
Departmental Representative. 

.9 Submit immediately after tests are performed. 

.10 Reported results in true measured SI unit values. 

.11 Provide Departmental Representative with originals of completed forms. 

.12 Maintain copy on site during start-up, testing and commissioning period. 

.13 Forms to be both hard copy and electronic format with typed written results in 
Building Management Manual. 
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1.8 Language 

.1 To suit the language profile of the awarded contract. 

Part 2 Products 

2.1 Not Used 

.1 Not Used. 

Part 3 Execution 

3.1 Not Used 

.1 Not Used. 

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

.1 Canadian Standards Association (CSA International) 

.1 CSA-A23.1-14/A23.2-14, Concrete Materials and Methods of Concrete 
Construction/Methods of Test and Standard Practices for Concrete. 

.2 CSA-O86-14, Engineering Design in Wood. 

.3 CSA O121-17, Douglas Fir Plywood. 

.4 CSA O151-17, Canadian Softwood Plywood. 

.5 CSA S269.1-1975(R2003), Falsework for Construction Purposes. 

.6 CAN/CSA-S269.3-M92(R2008), Concrete Formwork, National Standard of 
Canada 

1.2 MEASUREMENT PROCEDURES 

.1 No measurement will be made under this Section. Include costs in items of work for which 
concrete formwork and falsework is required. 

Part 2 Products 

2.1 MATERIALS 

.1 Formwork materials: 

.1 For concrete without special architectural features, use wood and wood product 
formwork materials to CSA-O121, CAN/CSA-O86, CSA O437 Series, and 
CSA-O153. 

.2 For concrete with special architectural features, use formwork materials to 
CSA-A23.1/A23.2. 

.2 Form ties: 

.1 For concrete not designated 'Architectural', use removable or snap-off metal ties, 
fixed or adjustable length, free of devices leaving holes larger than 25 mm 
diameter in concrete surface. 

.2 For Architectural concrete, use snap ties complete with plastic cones and light 
grey concrete plugs. 

.3 Form liner: 

.1 Plywood:  high density overlay, medium density overlay, Douglas Fir to CSA 
O121, Canadian Softwood Plywood to CSA O151. 

.4 Form stripping agent: colourless mineral oil, non-toxic, biodegradable, low VOC, free of 
kerosene. 

.5 Falsework materials: to CSA-S269.1. 
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Part 3 Execution 

3.1 FABRICATION AND ERECTION 

.1 Fabricate and erect falsework in accordance with CSA S269.1. 

.2 Refer to drawings for concrete members requiring architectural exposed finishes. 

.3 Do not place shores and mud sills on frozen ground. 

.4 Provide site drainage to prevent washout of soil supporting mud sills and shores. 

.5 Fabricate and erect formwork in accordance with CAN/CSA-S269.3 to produce finished 
concrete conforming to shape, dimensions, locations and levels indicated within tolerances 
required by CSA-A23.1/A23.2. 

.6 Align form joints and make watertight. Keep form joints to minimum. 

.7 Use inch (25 mm) chamfer strips on external corners and/or 1-inch (25 mm) fillets at 
interior corners, joints, unless specified otherwise. 

.8 Form chases, slots, openings, drips, recesses, expansion and control joints as indicated. 

.9 Build in anchors, sleeves, and other inserts required to accommodate Work specified in 
other sections. 

.1 Ensure that anchors and inserts will not protrude beyond surfaces designated to 
receive applied finishes, including painting. 

.10 Clean formwork in accordance with CSA-A23.1/A23.2, before placing concrete. 

3.2 REMOVAL AND RESHORING 

.1 Leave formwork in place for following minimum periods of time after placing concrete. 

.1 Structural slab repairs: Three (3) days or the time it takes to reach 70% of the 28 
day design strength, whichever is greater.  

.2 Miscellaneous curbs, pads, etc.: One (1) day. 

.2 Remove formwork when concrete has reached 70% of its design strength or minimum 
period noted above, whichever comes later, and replace immediately with adequate 
reshoring. 

.3 Provide necessary reshoring of members where early removal of forms may be required or 
where members may be subjected to additional loads during construction as required. 

.4 Space reshoring in each principal direction at not more than 3000 mm apart. 

.5 Re-use formwork and falsework subject to requirements of CSA-A23.1/A23.2. 

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

.1 CSA International 

.1 CSA-A23.1-14/A23.2-14, Concrete Materials and Methods of Concrete 
Construction/Test Methods and Standard Practices for Concrete. 

.2 CAN/CSA-A23.3-14, Design of Concrete Structures. 

.3 CSA-G30.18-09(2014), Carbon Steel Bars for Concrete Reinforcement. 

.4 CSA-G40.20/G40.21-13, General Requirements for Rolled or Welded Structural 
Quality Steel/Structural Quality Steel. 

.2 Reinforcing Steel Institute of Canada (RSIC) 

.3 RSIC-2004, Reinforcing Steel Manual of Standard Practice. 

1.2 MEASUREMENT PROCEDURES 

.1 No measurement will be made under this Section. 

.1 Include reinforcement costs in items of concrete work in Section 03 30 00 - Cast-
In-Place Concrete. 

Part 2 Products 

2.1 MATERIALS 

.1 Substitute different size bars only if permitted in writing by Departmental Representative. 

.2 Reinforcing steel: All reinforcing steel to be CAN/CSA-G30.18M grade 400R deformed 
bars except column ties and beam stirrups which shall be grade 400W. 

.3 Reinforcing steel: weldable low alloy steel deformed bars to CSA-G30.18. 

.4 Cold-drawn annealed steel wire ties: to ASTM A82/A82M.  

.1 Chairs, bolsters, bar supports, spacers: to CSA-A23.1/A23.2.  

.2 Mechanical splices: subject to approval of Departmental Representative. 

2.2 FABRICATION 

.1 Fabricate reinforcing steel in accordance with CSA-A23.1/A23.2 and Reinforcing Steel 
Manual of Standard Practice by the Reinforcing Steel Institute of Canada. 

.2 Obtain Departmental Representative's written approval for locations of reinforcement 
splices other than those shown on placing drawings. 

.3 Upon approval of Departmental Representative, weld reinforcement in accordance with 
CSA W186. 
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.4 Ship bundles of bar reinforcement, clearly identified in accordance with bar bending 
details and lists. 

2.3 SOURCE QUALITY CONTROL 

.1 Upon request, provide Departmental Representative with certified copy of mill test report 
of reinforcing steel, showing physical and chemical analysis. 

.2 Provide material data sheets and shop drawings for the reinforcing adhesive. 

.3 Upon request inform Departmental Representative of proposed source of material to be 
supplied. 

Part 3 Execution 

3.1 FIELD BENDING 

.1 Do not field bend or field weld reinforcement except where indicated or authorized by 
Departmental Representative. 

.2 When field bending is authorized, bend without heat, applying slow and steady pressure. 

.3 Replace bars, which develop cracks or splits. 

3.2 PLACING REINFORCEMENT 

.1 Place reinforcing steel as indicated on drawings and in accordance with 
CSA-A23.1/A23.2. 

.2 Prior to placing concrete, obtain Departmental Representative’s approval of reinforcing 
material and placement. 

.3 Ensure cover to reinforcement is maintained during concrete pour. 

3.3 DOWELING PROCEDURES 

.1 For bars that are indicated as being dowelled, drill in and grout bars into slab as follows: 

.1 10M bars, 150 mm 

.2 15M bars, 200 mm 

.2 Use only approved adhesive to manufacturer’s instructions. Acceptable product: 

.1 Hilti HIT HY-200 by Hilti Canada. 

.2 Sika AnchorFix 3001 by Sika Canada Inc. 

.3 Clean hole thoroughly prior to application of adhesive. Use injection or caulking gun to 
ensure that the adhesive fills the bottom of the hole prior to embedment of bar.  

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

.1 Canadian Standards Association (CSA) 

.1 CSA-A23.1/A23.2-14, Concrete Materials and Methods of Concrete 
Construction/Methods of Test and Standard Practices for Concrete. 

.2 CAN/CSA-A3000-13, Cementitious Materials Compendium (Consists of A3001, 
A3002, A3003, A3004 and A3005) 

.3 CSA A283-06 (2016), Qualification Code for Concrete Testing Laboratories. 

.2 American Concrete Institute (ACI) 

.1 ACI 309R-05, Guide for the Consolidation of Concrete. 

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

.1 ASTM C260/C260M-10a, Specification for Air-Entraining Admixtures for 
Concrete. 

.2 ASTM C494/C494M-17 Standard Specification for Chemical Admixtures for 
Concrete. 

.3 ASTM C928/C928M-13, Standard Specification for Packaged, Dry, Rapid-
Hardening Cementitious Materials for Concrete Repairs. 

.4 Canadian General Standards Board (CGSB) 

.1 CAN/CGSB-51.34-M86(R1988), Vapour Barrier, Polyethylene Sheet for Use in 
Building Construction. 

1.2 MEASUREMENT PROCEDURES 

.1 No measurement will be made under this section for cast-in-place concrete elements. 

.2 Include all costs for concrete required for concrete repairs in appropriate unit prices. 

1.3 CERTIFICATES 

.1 Provide certification that mix proportions selected will produce concrete of quality, yield 
and strength as specified in concrete mixes, and will comply with CSA-A23.1. 
Certification letter to be sealed by an engineer registered in the Province of Manitoba. 

.2 Provide certification that plant, equipment, and materials to be used in concrete comply 
with requirements of CSA-A23.1. Certification letter to be sealed by an engineer 
registered in the Province of Manitoba. 

1.4 ABBREVIATIONS 

.1 Cement: hydraulic cement or blended hydraulic cement (XXb - where b denotes blended). 

.1 Type GU or GUb - General use cement. 

.2 Type CI - with CaO content ranging from 8 to 20%. 

.2 SCM – Supplemental cementing materials. 
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.3 SSD - Saturated surface dry. 

.4 WRA – Water reducing agent. 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 Concrete hauling time: maximum allowable time for concrete to be delivered to site of 
Work and discharged not to exceed 120 minutes after batching. 

.1 Modifications to maximum time limit must be agreed to Consultant via 
Departmental Representative and concrete producer as described in CSA 
A23.1/A23.2. 

.2 Deviations to be submitted for review by Consultant via Departmental 
Representative. 

.2 Concrete delivery: ensure continuous concrete delivery from plant meets CSA 
A23.1/A23.2. 

Part 2 Products 

2.1 MATERIALS 

.1 The concrete constituents shall comply with the following standards: 

.1 Cement: to CAN/CSA-A3001. 

.2 Blended Hydraulic cement:  to CAN/CSA-A3001. 

.3 Supplementary cementing materials:  to CAN/CSA-A3001. 

.4 Water:  To CSA-A23.1. 

.5 Aggregates: to CSA-A23.1. Coarse aggregates to be normal density. 

.6 Air entraining admixture: ASTM C260.  

.7 Chemical admixtures: ASTM C494/C494M. Consultant via Departmental 
Representative to approve accelerating or set retarding admixtures during cold and 
hot weather. 

2.2 MIX REQUIREMENTS  

.1 Proportion normal density concrete in accordance with CSA-A23.1, Table 5, Alternative 1 
to obtain the following performance: 

.1 Type 1: Structural concrete exposed to soil (i.e. grade beam, exterior walls, etc.) 
.1 Class of exposure: F-2 
.2 Minimum compressive strength at 28 days: 32 MPa. 
.3 Air category: 2 (4% to 7%) 
.4 Supplemental Cementing Materials (SCM): Class CI Fly-Ash. 
.5 Nominal size of coarse aggregate: 20 mm. 
.6 Placeability: Self-Consolidating Concrete 

2.3 BONDING SLURRY 

.1 The bonding slurry shall consist of a cement/sand grout mixed in a 1:1 ratio by weight to a 
maximum water/cement ratio of 0.40 in accordance with CSA-A23.1 and as follows:  
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.1 1.0 kg Type GU to CSA A3001. 

.2 1.0 kg SSD concrete sand to CSA A23.1. 

.3 0.40 kg Water to CSA A23.1. 

.4 High range water reducing agent to ASTM C494/C494M as required and 
approved by Consultant via Departmental Representative. 

.5 Volume batching will be permitted provided the volumes are calibrated by weight 
prior to batching. The measuring containers shall be clearly labelled, indicating 
material type, calibrated weight of material, and calibrated volume. The 
Departmental Representative reserves the right to randomly check batch weights. 

.6 Shovel batching is strictly prohibited. 

.2 Alternative Method: Plastic concrete from same mix utilized for overlying concrete. Scrub 
plastic concrete. Scrub plastic concrete into substrate with stiff bristled broom or brush to 
produce a uniform thickness of 1/8” over entire area. Collect and remove all coarse 
aggregate prior to placement of the overlay.  

2.4 ACCESSORIES 

.1 Evaporation retardant: Acceptable Product:  

.1 MasterKure ER 50, formerly (Confilm) by BASF Building Systems at a minimum 
application rate of 4.9 m²/L. 

.2 Cure and sealing compound: to ASTM C309, Type 1. Acceptable product(s):  

.1 Florseal WB by Sika Canada Inc. at a minimum application rate of 4.9 m²/L. 

.2 MasterKure CC, formerly (Kure-N-Seal) by BASF Building Systems at a 
minimum application rate of 4.9 m²/L. 

.3 Vapour Barrier: 10 mil polyethylene film to CAN/CGSB-51.34. 

Part 3 Execution 

3.1 PREPARATION 

.1 Obtain Consultant's approval via Departmental Representative before placing concrete. 
Provide 24 hours notice prior to placing of concrete. 

.2 Place reinforcing steel and install dowels to Section 03 20 00 - Concrete Reinforcement. 
Provide dowels at locations shown on the drawings. 

.3 Ensure reinforcement and inserts are not disturbed during concrete placement. 

.4 Prior to placing of concrete obtain Consultant's approval via Departmental Representative 
of proposed method for protection of concrete during placing and curing in adverse 
weather. Protection and curing must comply with the hot weather and cold weather 
requirements of CSA-A23.1. 

.5 Maintain accurate records of poured concrete items to indicate date, location of pour, 
quality, air temperature and test samples taken. 
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.6 In locations where new concrete is dowelled to existing work, drill holes in existing 
concrete. Place steel dowels of deformed steel reinforcing bars and grout to anchor and 
hold dowels in positions as indicated. Refer to Section 03 20 00.  

.7 Do not place load upon new concrete until authorized by Consultant via Departmental 
Representative. 

.8 Provide formwork and falsework to Section 03 10 00 - Concrete Forms and Accessories. 

.9 Maintain accurate records of poured concrete items to indicate date, location of pour, 
quality, air temperature and test samples taken. 

.10 Provide temporary bridging as required to permit access to all areas during placement, 
finishing and curing. 

3.2 MIX PRODUCTION 

.1 Concrete to be mixed, delivered and placed in accordance with CSA A23.1. 

.2 Concrete to be batched and mixed at a Ready-Mix plant and delivered to site in ready to 
place form.  

.3 Control of slump on the job site to be in accordance with CSA-A23.1 except as otherwise 
specified below: 

.1 The addition of water to increase slump is strictly prohibited unless prior written 
permission from concrete supplier is obtained.  

.2 The use of WRA may be required to aid in placement of the concrete and obtain 
adequate consolidation in heavily reinforced sections.  

.3 WRA addition shall occur at the batch plant or on site. For site addition, concrete 
supplier to provide written notice minimum 2 weeks prior to commencement of 
concrete work, indicating recommended dosages based on slump at point of 
discharge.  

.4 Site addition WRA will be the responsibility of the concrete supplier.  

.5 Slump and air must be measured both before and after addition of WRA.  

3.3 PLACEMENT 

.1 Place concrete work in accordance with CSA-A23.1.  

.2 Concrete may be transported to placement location by pump or trolley.  

.3 When concrete is placed by pump, the initial slurry used to prime the pump shall not be 
incorporated into the topping. The slurry shall be trapped and disposed off-site. 

.4 Ensure high points and slopes to drains as shown on drawings are maintained. 

.5 Pour concrete continuously between predetermined construction and control joints. Do not 
break or interrupt successive pours such that cold joints occur. Install a construction dam 
or bulkhead in case of a delay longer than 60 minutes.  During delays between 5 and 60 
minutes, protect the end of the placement with damp burlap. 

.6 Protect freshly placed concrete from exposure to dust, debris and precipitation. 



Unit 6, Sanitary Line Failure Solution  CAST-IN-PLACE CONCRETE Section 03 30 00 
CSC SMI Page 5 of 8  
Project No. R.089813.001  April 2018 
 

.7 Sleeves and inserts. 

.1 No sleeves, ducts, pipes or other openings shall pass through concrete members 
except where indicated or approved by Consultant via Departmental 
Representative. 

.2 Electrical conduits, junction and fixture boxes shall not be embedded within 
concrete members.  

.3 Sleeves and openings greater than 100 x 100 mm not indicated, must be approved 
by Consultant via Departmental Representative. 

.4 Do not eliminate or displace reinforcement to accommodate hardware. If inserts 
cannot be located as specified, obtain approval of modifications from Consultant 
via Departmental Representative before placing of concrete. 

.5 Check locations and sizes of sleeves and openings shown on drawings. 

.6 Set special inserts for strength testing as indicated and as required by non-
destructive method of testing concrete.  

3.4 FINISHING 

.1 Finish concrete in accordance with CSA-A23.1/A23.2.  

.2 Consolidate concrete in accordance with CSA A23.1 and ACI 309. 

.3 Under adverse conditions only, excess bleed water may be removed from the surface using 
procedures acceptable to Departmental Representative and those noted in CSA-A23.1. 
Ensure surface is not damaged. 

.4 Immediately after final finishing apply approved evaporation retardant at indicated 
coverage rate. Evaporation retardant is not to be applied during finishing operations nor 
should it be worked into the surface. 

.5 Unless otherwise indicated round edges of formed joints in pavements with a 10 mm 
radius edging tool. 

.6 Vertical Formed Surface 

.1 Where applicable finishing of formed surfaces shall commence immediately after 
stripping the forms.  

.2 All form ties and other metal items shall be removed or cut back to a depth of at 
least 20 mm from the surface of the concrete.  

.3 Patch surface defects as directed by Consultant via Departmental Representative. 

.4 Unless otherwise indicated in the Schedule of Finishes all formed surfaces shall 
receive a smooth-form finish in accordance with CSA-A23.1. 

.5 Vertical surfaces of curbs, walls, upstands, etc. shall receive a smooth-rubbed 
finish in accordance with CSA A23.1.  

.6 Rub exposed sharp edges of concrete with carborundum to produce 3 mm radius 
edges unless otherwise indicated. 

3.5 JOINTS 

.1 Install control joints at locations shown on the drawings. Joints shall correspond to 
location of slip dowels.  
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.2 Location of control and construction joints: 

.1 Concrete pavements: As shown on Drawings. 

.2 Control joints in upstand walls and curbs to be formed matching joints in adjacent 
work (no more that 15’ on-centre) and using a 1/2” x 1/2” form strip on each face. 
Tool in joints along top surface corresponding to form strips.  

.3 Control joints and construction joints shall be formed or tooled at locations shown. Refer 
to Drawings for paving patterns and joint locations.  

.1 All joints to be sawcut via specialized dry-process cutting.  
.1 Sawcut to a minimum of one 1.5” or one-quarter of the depth of the slab, 

whichever is greater, following initial set of concrete.  
.2 Timing of the saw cutting will vary with weather conditions however are 

typically completed within 1 to 4 hours after final finishing. Timing of the 
saw cutting will be the responsibility of the Contractor. Sawcutting 24 
hours following placement will not be permitted. 

.4 Where paving abuts curbs, walls and other vertical surfaces use 12 mm asphalt 
impregnated fibre board.  

.5 Unless otherwise indicated, all control and construction joints to be filled with a flexible 
joint sealant in accordance with 07910.   

3.6 CURING 

.1 Cure and protect concrete in accordance with requirements CSA A23.1. 

.2 Concrete surfaces to be cured at a minimum temperature of 10°C for the entire curing 
period.  

.3 Curing methods shall be in accordance with CSA A23.1 unless otherwise indicated. 

.1 Basic curing methods shall consist of one of the following: 
.1 polyethylene sheet; 
.2 forms in contact with concrete surface; or 
.3 curing compounds to ASTM C309 at manufacturer’s specified 

applications rates, when approved by Consultant via Departmental 
Representative. 

.2 Requirements for wet-curing: 
.1 Immediately after final finishing, protect exposed surface against plastic 

shrinkage by means of a fog spray and/or evaporation reducer, until the 
concrete has enough strength to support the placement of the wetted 
burlap. When an evaporation reducer is used, intermittent reapplication 
may be required if the film evaporates before initiation of the wet cure.  

.2 Burlap to be thoroughly presoaked by immersing it in water for a period 
of at least 24 hours immediately prior to placement.   

.3 Commence wet curing with burlap and water as soon as the surface will 
support the weight of the wetted burlap without deformation. Burlap to be 
applied in one layer with strips overlapping at least 75 mm and be 
securely held in place without marring the concrete surface.    



Unit 6, Sanitary Line Failure Solution  CAST-IN-PLACE CONCRETE Section 03 30 00 
CSC SMI Page 7 of 8  
Project No. R.089813.001  April 2018 
 

.4 Wet curing with burlap and water must be maintained for the periods 
indicated. Periodic rewetting by means of a soaker hoses, sprinklers, or 
other suitable methods approved by the Consultant via Departmental 
Representative may be necessary. 

.4 Curing Schedule: 

.1 Structural concrete work, curbs, etc. 
.1 7d at ≥ 10°C and for time necessary to attain 70% of the specified 

strength with a wet-curing period of not less than 4d.  

.5 Unless noted otherwise the curing regime shall be consistent with the Class of Exposure. 
Refer to related sections for curing of concrete repair materials.  

3.7 FIELD QUALITY CONTROL 

.1 Inspection and testing of concrete and concrete materials will be carried out by a Testing 
Laboratory designated by Consultant via Departmental Representative in accordance with 
CSA-A23.1 and Section 01450 - Quality Control and as described herein. 

.1 Testing laboratory to be certified in accordance with CSA A283. 

.2 The Contractor will pay for costs of tests as part of carrying out the concrete work. 

.3 Frequency and Number of Tests: 

.1 Not less than one strength test per 50 m³ of concrete placed and not less than one 
test for each class of concrete placed on any one day. 

.2 Slump and air measurements will be completed on each of the initial 3 loads of 
concrete per day of casting to ensure satisfactory control of the air content is 
established. If adequate control of air content is not established within the first 3 
loads of concrete or if a test falls outside the specified limits, the testing frequency 
shall revert to one test per load until satisfactory control is re-established. Costs 
for additional testing will be the responsibility of the concrete supplier. 

.4 Consultant and Departmental Representative may take additional test cylinders during 
cold weather concreting or when concrete quality is suspect. Cure cylinders on job site 
under same conditions as concrete which they represent. 

.5 Non-destructive Methods for Testing Concrete shall be in accordance with CSA-A23.2. 

.6 Inspection or testing by Departmental Representative and Consultant will not augment or 
replace Contractor quality control nor relieve contractual responsibility. 

3.8 DEFECTIVE CONCRETE 

.1 Defective concrete: cracking, spalling, scaling and concrete not conforming to required 
lines, details, dimensions, tolerances, or specified requirements. 

.2 Repair or replacement of defective concrete will be determined by the Consultant and 
Departmental Representative, based on the specifications and the above guidelines. 

.3 Do not patch, fill, touch-up, repair or replace exposed concrete except upon express 
direction of consultant via Departmental Representative for each individual use. 
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.4 Modify or replace concrete not conforming to lines, detail and elevations indicated on 
drawings.  

.5 Repair or replace concrete not properly placed, resulting in excessive honeycombing and 
other defects in critical areas of stress. 

.6 Notify Consultant via Departmental Representative of proposed methods of repairing or 
replacing defective concrete. Methods of repairing or replacing defective concrete shall be 
acceptable to the Departmental Representative. 

END OF SECTION 



Unit 6, Sanitary Line Failure Solution  CAST-IN-PLACE CONCRETE Section 03 30 00 
CSC SMI Page 9 of 9  
Project No. R.089813.001  April 2018 
 

.4 Modify or replace concrete not conforming to lines, detail and elevations indicated on 
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Unit 6, Sanitary Line Failure Solution   COMMON WORK RESULTS Section 21 05 01 
CSC SMI FOR MECHANICAL Page 1 of 19 
Project No. R.089813.001  April 2018 
 

  

Part 1 General 

1.1 SECTION INCLUDES 

.1 Documents and certain applicable terminology. 

.2 Associated requirements. 

.3 Work expectations. 

.4 Work by other parties. 

.5 Words and terms. 

.6 Examination 

.7 Closeout submittals 

.8 Operation and maintenance manual format. 

.9 Contents each volume. 

.10 Recording actual site conditions. 

.11 Record documents. 

.12 Warranties and bonds. 

.13 Quality Assurance. 

.14 Demonstration and Training 

.15 Conditions for Demonstrations 

.16 Shop drawings and product data. 

.17 Samples. 

.18 Certificates and transcripts. 

.19 Product quality, availability, storage, handling, protection, and transportation. 

.20 Product changes and substitutions. 

.21 Manufacturer's instructions. 

.22 Quality of Work, coordination and fastenings. 

.23 Accessibility of Equipment 

.24 Coordination, work for other trades, electrical requirements, temporary use of equipment. 

.25 Existing facilities. 

1.2 RELATED SECTIONS 

.1 Applicable sections in Division 01, including: 

.1 Allowances 

.2 Construction Progress Documentation. 

.3 Submittal Procedures. 
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.4 Product Exchange Procedures. 

.5 Substitutions 

.6 Closeout Submittals. 

.2 This section describes common work applicable to all Sections within project Divisions 
21, 22, 23 and 25. 

1.3 COMPLEMENTARY DOCUMENTS 

.1 Drawings, specifications, and schedules are complementary to each other and what is 
called for by one will be binding as if called for by all.  Should any discrepancy appear 
between documents which leave doubt as to the intent or meaning, obtain direction from 
the Departmental Representative. 

.2 The drawings for mechanical work are performance drawings. They are generally 
diagrammatic and are not to scale unless detailed otherwise. They establish scope, 
material and installation quality and are not detailed installation instructions showing 
every offset, fitting, valve or every difficulty encountered during execution of work and 
will not be used as an excuse for deficiencies or omissions. Where required installations 
are not shown on plans or are only shown diagrammatically, install in such a way as to 
conserve headroom and interfere as little as possible with free use or space through which 
they pass, while adequate space is allowed for service, maintenance, repair, or 
replacement for all equipment. 

.3 Drawings indicate general location and route of new and existing mechanical systems.  
The review of exact location and routing of systems prior to bidding is the responsibility 
of the Contractor. Install piping and duct systems not exactly shown in plan or indicated 
by note, by graphic, or diagrammatically in schematic or riser diagrams to provide an 
operational assembly or system. 

.4 Install components to physically conserve headroom, to minimize furring spaces, to 
accommodate installed Work, or other obstructions. 

.5 Install ceiling mounted or exposed mechanical components such as diffusers, sprinkler 
heads and grilles in accordance with reflected ceiling drawings or floor plans. 

.6 Locate devices with primary regard for convenience of operation and usage. 

.7 Examine all discipline drawings, specifications, and schedules and related Work to 
ensure that Work can be satisfactorily executed.  Conflicts or additional Work beyond 
Work described, to be brought to the attention of the Departmental Representative. 

.8 Should any discrepancy appear between the drawings and specifications, which leaves 
the Contractor in doubt as to the true intent and meaning of the plans, and specifications, 
the Contractor shall obtain a ruling in writing from the Departmental Representative in 
writing before submitting the bid. If this is not done it will be assumed that the most 
expensive alternative has been included in the bid price.  

.9 All specification sections of the Project Manual and Drawings are affected by 
requirements of Division 01 sections. 

1.4 DESCRIPTION OF THE WORK 

.1 Division of the Work among other contractors, subcontractors, suppliers or vendors is 
solely the Contractor's responsibility.  Neither the Department Representative nor 
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Consultant assumes any responsibility to act as an arbiter to establish subcontract terms 
or disagreements between sectors or disciplines of the Work. 

1.5 CONTRACT METHOD 

.1 Construct Work under the contract requirements in the applicable Division 00 sections. 

.2 Contract Documents were prepared by the Consultant for the Department Representative.  
Any use which a third party makes of the Contract Documents, or any reliance on or 
decisions to be made based on them, are the responsibility of such third parties.  The 
Consultant accepts no responsibility for any damages suffered by any third party as a 
result of decisions made or actions based on the Contract Documents. 

1.6 PERMITS, INSPECTION AND TESTING 

.1 File all necessary notices and approved layouts, obtain and pay for all Local Authority 
and Fire Underwriters Inspections, approvals and permits applicable to each Mechanical 
Section.  Make changes required to secure Local Authorities approval, without extra cost.  
Where conflicting requirements occur, comply with most stringent regulation.  Note that 
requirements shown or specified may exceed minimum standards set by Local 
Authorities. 

.2 The Regulations of the A.S.M.E. Code and the Provincial Labour Department shall cover 
the design, manufacture, installation, welding and tests of piping and other equipment as 
specified hereafter. 

.3 Obtain Registration Certificates for all pressure vessels, with suitable metal-framed glass 
covers installed where directed.  Furnish all certificates required by Local Authorities 
before acceptance of building by Department Representative. 

.4 The Department Representative may request the Mechanical Section to operate device or 
material installed for such time as Consultant may require, as a thorough test, before final 
acceptance.  Such tests shall not be construed as evidence of acceptance, and no claim for 
cost of such operation for test, or damage due to inadequacy or defect will be recognized. 

.5 Note that site reviews by the Consultant are for the purpose of determining in general if 
the work is proceeding in accordance with the Contract Documents, and to endeavour to 
guard the Department Representative against defects and deficiencies and not to 
superintend the execution of the work, which is the Mechanical Contractor’s and their 
Subcontractors’ responsibility. 

1.7 WORDS AND TERMS 

.1 Conform to definitions and their defined meanings as in Section 011900. 

.2 Refer to Section 011900 for Specification Grammar. 

.3 Conform to the following definitions and their defined meanings in addition to those 
referenced in Section 011900: 

.1 Install:  To remove from site storage, move or transport to intended location, 
install in position, connect to utilities, repair site caused damage, and make ready 
for use. 
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.2 Supply:  To acquire or purchase, ship or transport to the site, unload, remove 
packaging to permit inspection for damage, re-package, replace damaged items, 
and safely store on-site. 

.3 Provide: Wherever the term "provide" is used in relationship to equipment, 
piping and other materials specified for the work, it means "supply, install and 
connect".  Wherever the terms “provide” is used in connection with services such 
as testing, balancing, start-up, preparation of drawings for any part of the work, it 
means procure, prepare, supervise, take responsibility for, and pay for these 
services. 

.4 Typical: A representative characteristic that is standard for all installations 
whether individually noted or not throughout the documents. “Typical” applies to 
each individual or combined installation except where specifically noted or 
otherwise indicated that the application is non-typical. 

.5 Exposed: Any work not concealed in wall, shaft, or ceiling cavities or spaces.  
Work behind doors, in closets or cupboards or under counters is considered 
exposed. 

.6 New:  Produced from new materials. 

.7 Renewed:  Produced or rejuvenated from an existing material to like-new 
condition to serve a new or existing service. 

.8 Defective:  A condition determined exclusively by the Consultant. 

1.8 EXAMINATION 

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

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

.3 Examine all contract documents to ensure work can be performed without changes to the 
Work as shown on plans.  No allowance will be made later for necessary changes, unless 
notification of interferences have been brought to Departmental Representative’s 
attention in writing, prior to bid closing. 

.4 Verify that materials and equipment can be delivered to the place of the work and that 
sufficient space and access is available to permit installation as shown on the drawings. 

.5 Verify the locations and inverts of service lines leaving and entering building to ensure 
their proper function prior to commencing work. 

1.9 CLOSEOUT SUBMITTALS 

.1 Prepare instructions and data using personnel experienced in maintenance and operation 
of described products. 

.2 Copy will be returned with Consultant's comments. 

.3 Revise content of documents as required prior to final submittal. 

.4 Two (2) weeks prior to Substantial Performance of the Work, submit to the Departmental 
Representative, three (3) final copies of operating and maintenance manuals in Canadian 
English. 



Unit 6, Sanitary Line Failure Solution   COMMON WORK RESULTS Section 21 05 01 
CSC SMI FOR MECHANICAL Page 5 of 19 
Project No. R.089813.001  April 2018 
 

  

.5 Ensure spare parts, maintenance materials and special tools provided are new, 
undamaged or defective, and of same quality and manufacture as products provided in 
Work. 

.6 If requested, furnish evidence as to type, source and quality of products provided. 

.7 Defective products will be rejected, regardless of previous inspections.  Replace products 
at own expense. 

.8 Pay costs of transportation. 

1.10 OPERATION AND MAINTENANCE MANUAL FORMAT 

.1 Refer also to Division 01 for formats for manuals. Where there is a discrepancy with this 
section, follow the requirements of Division 01. 

.2 Organize data in the form of an instructional manual. 

.3 Binders:  vinyl, hard covered, 3 'D' ring, loose leaf 8.5 x 11 inch (219 x 279 mm) with 
spine and face pockets. 

.4 When multiple binders are used, correlate data into related consistent groupings. Identify 
contents of each binder on spine. 

.5 Cover:  Identify each binder with type or printed title 'Project Record Documents'; list 
title of project and identify subject matter of contents. 

.6 Arrange content by systems under Section numbers and sequence of Table of Contents. 

.7 Provide tabbed fly leaf for each separate product and system, with typed description of 
product and major component parts of equipment. 

.8 Text:  Manufacturer's printed data, or typewritten data. 

.9 Drawings:  provide with reinforced punched binder tab. Bind in with text; fold larger 
drawings to size of text pages. 

1.11 CONTENTS - EACH VOLUME 

.1 Refer also to Division 01 for formats for manuals. Where there is a discrepancy with this 
section, follow the requirements of Division 01. 

.2 Table of Contents:  Provide: 

.1 Title of project. 

.2 Date of submission. 

.3 Names, addresses, and telephone numbers of Consultant and Contractor with 
name of responsible parties. 

.4 Schedule of products and systems, indexed to content of volume. 

.3 For each product or system, list names, addresses and telephone numbers of 
subcontractors and suppliers, including local source of supplies and replacement parts. 

.4 Product Data:  Mark each sheet to clearly identify specific products and component parts, 
and data applicable to installation; delete inapplicable information.  Provide logical 
sequence of instructions for each procedure, incorporating manufacturer's instructions. 
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.5 Drawings:  Supplement product data to illustrate relations of component parts of 
equipment and systems, to show control and flow diagrams. 

.6 Training:  Refer to Demonstration and Training in this Section. 

.7 Operation and Maintenance Data: submit operation and maintenance data incorporation 
into manual. 

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

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

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

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

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

time. 
.4 Performance data to include: 

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

.2 Equipment performance verification test results. 

.3 Special performance data as specified. 

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

.5 Approvals: 
.1 Submit [2] copies of draft Operation and Maintenance Manual to 

Departmental Representative for approval. Submission of individual data 
will not be accepted unless directed by Departmental Representative. 

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

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

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

.8  

1.12 RECORDING ACTUAL SITE CONDITIONS 

.1 Record information on a full-sized set of drawings, and within the Project Manual. 
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.2 Annotate with coloured felt tip marking pens, maintaining separate colours for each 
major system, for recording changed information. 

.3 Record information concurrently with construction progress.  Do not conceal Work of the 
Project until required information is accurately recorded. 

.4 Contract drawings and shop drawings:  legibly mark each item to record actual 
construction, including: 

.1 Measured horizontal and vertical locations of underground utilities and 
appurtenances, referenced to permanent surface improvements. 

.2 Measured locations of internal utilities and appurtenances, referenced to visible 
and accessible features of construction. 

.3 Field changes of dimension and detail. 

.4 Changes made by change orders. 

.5 Details not on original Contract Drawings. 

.6 References to related shop drawings and modifications. 

.5 Specifications:  legibly mark each item to record actual construction, including: 

.1 Manufacturer, trade name, and catalogue number of each product actually 
installed, particularly optional items and substitute items. 

.2 Changes made by Addenda and change orders. 

.6 Other Documents:  Maintain manufacturer's certifications, inspection certifications, field 
test records required by individual specifications sections. 

1.13 RECORD DOCUMENTS 

.1 Prior to Substantial Performance of the Work, electronically transfer the marked-up 
information from the as-built documents, as follows: 

.1 Drawings:  AutoCAD or Adobe Acrobat (PDF). 

.2 Specifications:  Adobe Acrobat (PDF). 

.2 Mark revised documents as "RECORD DOCUMENTS". Include all revisions. 

.3 Submit completed record documents to Departmental Representative on a CD, DVD, or 
by electronic transfer. 

.4 Site records: 

.1 Departmental Representative will provide [1] set of reproducible mechanical 
drawings. Provide sets of white prints as required for each phase of work. Mark 
changes as work progresses and as changes occur. Include changes to existing 
mechanical systems, control systems and low voltage control wiring. 

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

.3 Use different colour waterproof ink for each service. 

.4 Make available for reference purposes and inspection. 

.5 As-Built drawings: 

.1 Prior to start of Testing, Adjusting and Balancing for HVAC, finalize production 
of as-built drawings. 
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.2 Identify each drawing in lower right hand corner in letters at least 12 mm high as 
follows: "AS BUILT DRAWINGS: THIS DRAWING HAS BEEN REVISED 
TO SHOW MECHANICAL SYSTEMS AS INSTALLED" (Signature of 
Contractor) (Date). 

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

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

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

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

1.14 WARRANTIES AND BONDS 

.1 Refer also to Division 01for Warranties and Bonds.  

.2 Provide written guarantee that complete installation including materials, work and 
operation of all equipment provide under Mechanical Sections are first class in every 
respect, subject only to improper usage by Department Representative, and make good 
forthwith when reported all defects which develop within one year from date of 
acceptance of building by Department Representative at no additional cost to the 
Department Representative. 

.3 In addition, guarantee heating and cooling systems through one complete heating or 
cooling season, as applicable. 

.4 Deliver to the Department Representative all equipment manufacturer's guarantees 
specified in excess of one year. 

1.15 FABRICATION AND WORKMANSHIP 

.1 Employ skilled mechanics in their respective trades, under competent supervision, and 
where required by Provincial or Local regulations holder of acceptable qualification 
certificates. 

1.16 QUALITY ASSURANCE 

.1 Provide testing organization services as specified in subsequent Sections. 

.2 Testing organization:  Current member in good standing of their respective professional 
or industry organization and certified to perform specified services. 

.3 Comply with applicable procedures and standards of the certification sponsoring 
association. 

.4 Perform services under direction of supervisor qualified under certification requirements 
of sponsoring association. 

.5 Qualifications: 

.1 Provide adequate workforce training through meetings and demonstrations. 

.2 Provide a designated experienced person on site with de-construction experience 
throughout the project for consultation and supervision purposes. 
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1.17 DEMONSTRATION AND TRAINING 

.1 Refer also to Division 01 for Demonstration and Training. Where there is a discrepancy 
with this section, follow the requirements of Division 01. 

.2 Instruct Department Representative's designated employees in proper care, operation, use 
and maintenance of all systems and equipment, and provide general explanatory literature 
required and start up supervision and instructions.   

.3 Provide two (2) weeks prior notice to the Department Representative to schedule the 
training. 

.4 The Department Representative will provide list of personnel to receive instructions, and 
will coordinate their attendance at agreed-upon times. 

.5 Upon completion of instructions, forward to Consultant with a copy to the Department 
Representative a letter indicating person instructed and dates that the instruction took 
place.  If in Consultant’s opinion, this is not done satisfactorily, Consultant may direct 
such instruction, and charge all costs involved to relevant section. 

1.18 CONDITIONS FOR DEMONSTRATIONS 

.1 Equipment has been inspected and put into operation in accordance with related sections. 

.2 Testing, adjusting, and balancing have been performed and equipment and systems are 
fully operational. 

.3 Provide copies of completed operation and maintenance manuals for use in 
demonstrations and instructions. 

1.19 SHOP DRAWINGS - ADMINISTRATIVE REQUIREMENTS 

.1 Shop drawings shall be submitted electronically in PDF format documents to 
shopdrawings@eppsiepman.com.   

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

.3 Work affected by submittal shall not proceed until review is complete. 

.4 Present Shop Drawings, product data, samples and mock-ups in SI Metric and/or Imperial 
inch-pound units, to match the units used in the schedules. 

.5 Review submittals prior to submission to Consultant.  This review represents that 
necessary requirements have been determined and verified, or will be, and that each 
submittal has been checked and co-ordinated with requirements of Work and Contract 
Documents. 

.6 Submittals not stamped, signed, dated, identified as to specific project, and attesting to 
their being reviewed will be returned without being examined and shall be considered 
rejected. 

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

.8 Verify field measurements and affected adjacent Work are coordinated. 

mailto:shopdrawings@eppsiepman.com
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.9 Contractor's responsibility for errors and omissions in submission is not relieved by 
Consultant's review of submittals. 

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

.11 Keep one (1) reviewed copy of each submission on site. 

1.20 SHOP DRAWINGS AND PRODUCT DATA 

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

.2 Indicate materials, methods of construction and attachment or anchorage, erection 
diagrams, connections, explanatory notes and other information necessary for completion 
of Work. Where articles or equipment attach or connect to other articles or equipment, 
indicate that such items have been coordinated, regardless of Section under which 
adjacent items will be supplied and installed. Indicate cross references to design drawings 
and specifications. Indicate layouts, quantity, details of equipment, control wiring 
diagrams, sizes, capacities and roughing in and exact requirements for concrete pits, 
bases and other supporting members. 

.3 Each shop drawing must be certified by manufacturer and as such shall indicate that all 
product engineering has been performed to ensure the product will meet the requirements 
of the intended installation. 

.4 Shop drawings for grilles, registers and diffusers shall be accompanied by an itemized list 
indicating the unit locations by room number and the unit size. 

.5 Allow ten (10) days for Consultant's review of each submission. 

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

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

.8 Accompany submissions with transmittal letter, containing: 

.1 Date. 

.2 Project title and number. 

.3 Contractor's name and address. 

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

.5 Other pertinent data. 

.9 Submissions shall include: 

.1 Date and revision dates. 

.2 Project title and number. 

.3 Name and address of: 
.1 Subcontractor. 
.2 Supplier. 
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.3 Manufacturer. 
.4 Contractor's stamp, signed by Contractor's authorized representative certifying 

approval of submissions, verification of field measurements and compliance with 
Contract Documents. 

.5 Details of appropriate portions of Work as applicable: 
.1 Fabrication. 
.2 Layout, showing dimensions, including identified field dimensions, and 

clearances. 
.3 Setting or erection details. 
.4 Capacities. 
.5 Performance characteristics. 
.6 Standards. 
.7 Operating weight. 
.8 Wiring diagrams. 
.9 Single line and schematic diagrams. 
.10 Relationship to other parts of the Work. 

.10 After Consultant's review, distribute copies. 

.11 Submit one (1) copy of Shop Drawings as a pdf document by email attachment for each 
requirement requested in specification Sections and as consultant may reasonably 
request. Any electronic copy of shop drawings shall bear all the required marks of 
certification and approval by the manufacturer and contractor(s) as indicated above.  The 
consultant will review and mark up one copy of the shop drawing, and return to the 
contractor by email attachment.  The contractor shall then make copies as required for 
ordering and documentation purposes.  Multiple copies of shop drawings will not be 
returned. 

.12 Submit one electronic copy of product data sheets or brochures for requirements 
requested in specification sections and as requested by Consultant where Shop Drawings 
will not be prepared due to standardized manufacture of product. Submittals shall be 
submitted as a pdf document by email attachment, or delivered as a hard copy. Any 
electronic copy of shop drawings shall bear all the required marks of certification and 
approval by the manufacturer and contractor(s) as indicated above.   

.13 Delete information not applicable to project. 

.14 Supplement standard information to provide details applicable to project. 

.15 If upon review by Consultant, no errors or omissions are discovered or if only minor 
corrections are made, one electronic copy will be returned and fabrication and installation 
of Work may proceed.  If Shop Drawings are rejected, noted copy will be returned and 
re-submission of corrected Shop Drawings, through same procedure indicated above, 
must be performed before fabrication and installation of Work may proceed. The 
contractor shall then make copies as required for ordering and documentation purposes. 
Multiple copies of shop drawings will not be returned. 

.16 Checking of shop drawings by the Consultant does not constitute acceptance of 
responsibility.  Such checking constitutes assistance only to the Mechanical Division in 
the proper execution of their work. 
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1.21 SAMPLES 

.1 Submit for review samples in duplicate or triplicate as requested in respective 
specification Sections. Label samples with origin and intended use. 

.2 Deliver samples prepaid to Consultant's business address unless otherwise instructed. 

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

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

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

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

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

1.22 MOCK-UP 

.1 Erect mock-ups to the requirements of Division 01. 

1.23 PRODUCT QUALITY 

.1 Products, materials, equipment, parts or assemblies (referred to as Products) incorporated 
in Work:  New, not damaged or defective, of best quality (compatible with specification 
requirements) for purpose intended.  If requested, provide evidence as to type, source and 
quality of Products provided. 

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

.3 Should any dispute arise as to quality or fitness of Products, decision rests strictly with 
Consultant. 

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

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

1.24 AVAILABILITY 

.1 Immediately upon signing Contract, review Product delivery requirements and anticipate 
foreseeable supply delays for any items. 

.2 If delays in supply of Products are foreseeable, notify Consultant of such, in order that 
substitutions or other remedial action may be authorized in ample time to prevent delay in 
performance of Work. 
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.3 In event of failure to notify Departmental Representative at commencement of Work and 
should it subsequently appear that Work may be delayed for such reason, Consultant 
reserves right to substitute more readily available Products of similar character, at no 
increase in Contract Price or Contract Time. 

1.25 STORAGE AND PROTECTION 

.1 Store and protect Products in accordance with manufacturers' written instructions. 

.2 Store with seals and labels intact and legible. 

.3 Store sensitive Products in weather tight, climate controlled, enclosures in an 
environment favourable to Product. 

.4 For exterior storage of fabricated Products, place on sloped supports above ground. 

.5 Cover Products subject to deterioration with impervious sheet covering.  Provide 
ventilation to prevent condensation and degradation of Products. 

.6 Cover open ends of pipes, fixtures, ductwork, etc. to prevent entry of building rubbish. 

.7 Store loose granular materials on solid flat surfaces in a well-drained area.  Prevent 
mixing with foreign matter. 

.8 Provide equipment and personnel to store Products by methods to prevent soiling, 
disfigurement, or damage. 

.9 Arrange storage of Products to permit access for inspection.  Periodically inspect to 
verify Products are undamaged and are maintained in acceptable condition. 

1.26 TRANSPORTATION AND HANDLING 

.1 Transport and handle Products in accordance with manufacturer's written instructions. 

.2 Promptly inspect shipments to ensure that Products comply with requirements, quantities 
are correct, and Products are undamaged. 

.3 Provide equipment and personnel to handle Products by methods to prevent soiling, 
disfigurement, or damage. 

.4 Protect all finished and unfinished work from soiling or damage, cover floors with 
tarpaulins or plywood as necessary, and repair any damage resulting from work of 
Mechanical Section. 

.5 Protect finished surfaces to remain exposed, by paper, polyethylene or other satisfactory 
removable protective covering using paste acceptable to fixture manufacturer to prevent 
possible damage to finishes, until all reason for construction damage has passed and until 
acceptance by Department Representative, and make good any such damage. 

1.27 SPECIAL CLEANING 

.1 Maintain tidiness within work of Mechanical Sections and at completion remove 
protective paper, labels, etc. and tools and waste materials.  Leave clean and in perfect 
operating condition. 

.2 Remove dirt, rubbish, grease, and dust for which this section is responsible from all 
exposed surfaces and fixtures. 
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.3 Operate, drain and flush out bearings and refill with new charge of lubricant, before final 
acceptance. 

.4 Thoroughly clean piping, ducts and equipment of dirt, cuttings and other foreign 
substances within the scope of work area.  Disconnect, clean and reconnect whenever 
necessary for purpose of locating and removing obstructions.  Repair work damaged in 
course of removing obstructions. Refer to 23 31 00 for any additional duct cleaning 
requirements. 

.5 Clean exposed surfaces of mechanical equipment, ductwork, piping, etc., and polish 
plated work. 

.6 Protect bearings and shafts during installation.  Grease shafts and sheaves to prevent 
corrosion.  Supply and install extended nipples to outside of bearing enclosures for 
lubrication purposes. 

.7 Remove tools, surplus, and waste material from the building site upon completion of 
work. Clean grease, dirt, and excess material from walls, floors, ceilings, surfaces, and 
fixtures for which this Contractor was responsible, and leave the premises suitable for 
immediate use. 

.8 At the end of construction all systems shall be left ready for operation. 

.9 This Section shall be responsible for repair work as may be necessary to remove dents 
and touch-up of factory finishes. 

1.28 PRODUCT CHANGES 

.1 Change in Product/Products:  Submit request for substitution or alternative in accordance 
with this Section and Division 01 Product Exchange Procedures Division 01 
Substitutions Sections. 

.1 Any substituted item submitted for consideration must not exceed the available space 
limitations, and all additional costs for mechanical, electrical, structural and architectural 
revisions required to incorporate the substituted material shall be the responsibility of the 
Mechanical Division. 

1.29 EXISTING UTILITIES 

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

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

1.30 MANUFACTURER'S WRITTEN INSTRUCTIONS 

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

.2 Notify Departmental Representative in writing, of conflicts between specifications and 
manufacturer's instructions, so that Departmental Representative may establish course of 
action. 
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.3 Improper installation or erection of Products, due to failure in complying with these 
requirements, authorizes Departmental Representative to require removal and re-
installation at no increase in Contract Price or Contract Time. 

1.31 QUALITY OF WORK 

.1 Ensure Quality of Work is of highest standard, executed by workers experienced and 
skilled in respective duties for which they are employed. Immediately notify 
Departmental Representative if required Work is such as to make it impractical to 
produce required results. 

.2 Do not employ anyone unskilled in their required duties. Departmental Representative 
reserves right to require dismissal from site any workers deemed incompetent or careless. 

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

.4 Assume full responsibility for layout of own work and for any damage caused to property 
of others through improper location or poor workmanship. 

1.32 ACCESSIBILITY OF EQUIPMENT 

.1 The PWGSC places a high priority on being able to safely and efficiently gain access to 
systems and equipment for replacement and repair.  All equipment must be accessible, as 
defined as follows: 

.1 Ceiling mounted equipment shall only be considered accessible if a tradesman 
can place both hands on the equipment components which requires services (ie: 
fan motor, belt, pulley, bearing, fire damper linkages, valve/control valve, 
strainer or any other equipment component which requires periodic 
maintenance).  The component must be in clear view, and access must be gained 
from an 8 or 10 foot step ladder.  Access panels provided in drywall shall be 
sized and placed in such a manner that a trades persona can place two hands on 
the equipment components as stated above.  Equipment located above acoustic 
tile ceiling shall be positioned in such a manner that equipment and its 
components can be accessed through a full tile which does not contain any 
devices such as light fixtures, speakers, smoke detectors or sprinkler heads.  If 
this is not possible, it should be reviewed by the Consultant/Department 
Representative before deemed acceptable. 

.2 Conduit, pipe, ducting and support racking or any other obstruction to 
accessibility shall be relocated at the contractor’s expense by the contractor’s 
forces. 

1.33 COORDINATION 

.1 Due to the nature of the space, continued operation of the kitchen is expected during 
construction, with limited interruption. Work where systems are to be shut down for 
extended periods need to be coordinated with the Department Representative, and will 
likely be required to occur outside of the operational hours of the kitchen. 

.2 Ensure cooperation of workers in laying out Work. Maintain efficient and continuous 
supervision. 

.3 Be responsible for coordination and placement of openings, sleeves and accessories. 
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.4 Check levels shown before commencement to ensure adequate falls for sewers and pipes 
and report discrepancies immediately.  Failure to so check and report does not relieve this 
section from responsibility for consequent extra expenditures. 

.5 Where space is indicated as reserve for future equipment, leave clear and install piping 
and other work so that connections can be made to future equipment. 

.6 Secure approval where necessary to cut holes in either finished or unfinished work, 
employ section whose work is involved, cut openings no larger than necessary and 
without damage to adjoining work and carefully repair all damage to match adjacent 
work.  Note the Mechanical Division is responsible for all required cutting and patching 
relating to this Contract, except as specifically noted otherwise. 

.7 Provide and set bolts, templates, sleeves and fixing materials for fixing work under this 
section securely to work provided under other sections, in advance of other work, where 
required. 

.8 Locate all openings in walls, partitions, beams, etc. required for installation of ducts, 
pipes and equipment, etc. specified in this section of the specifications and frame all 
openings as required. 

.9 Installation of all equipment shall allow sufficient space to facilitate ease of maintenance. 
Clearance space shall allow for the removal of all components of equipment without 
hindrance. Where clearance requirements are not shown on the mechanical plans, 
manufacturer clearances must be maintained at a minimum. 

1.34 WORK FOR OTHER TRADES 

.1 The Mechanical Contractor shall rough-in for and/or connect up all equipment requiring 
mechanical services, as shown on drawings or mentioned elsewhere in the specifications. 

.2 Supply other trades with all necessary details, rough-in drawings, wiring diagrams, etc. as 
required. 

1.35 ELECTRICAL REQUIREMENTS 

.1 Motors and electrical equipment supplied under Mechanical Division shall comply with 
Electrical Section and electrical characteristics scheduled or shown. 

.2 See "Installation and Wiring Controls" in Electrical Section for equipment supplied under 
Electrical Section. 

.3 The Electrical section shall provide starters for all motors and wire from starters to 
motors, unless otherwise indicated. 

.4 The Electrical section shall wire between starters and switching components such as 
relays, float switches, and pressure switches.   

.5 Supply to Electrical Section within four (4) weeks after contract award, fully detailed 
diagrams of power and control wiring required for equipment supplied by Sections 21 – 
25. 

.6 Motors shall be squirrel cage induction type 1800 RPM unless otherwise noted.  Where 
dampness occurs, all motors and electrical apparatus such as float switches, etc. supplied 
integrally with any piece of apparatus, shall be totally enclosed. 

.7 All motors 1 hp and larger shall be high efficiency as defined in CSA C390. 
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1.36 CONCEALMENT 

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

.2 Before installation, inform Departmental Representative if there is interference. Install as 
directed by Departmental Representative. 

1.37 ACCESS PANELS 

.1 Provide in ample time for installation under relevant sections all necessary access panels 
in walls and ceilings to allow access to dampers, valves, etc., size 300 mm x 300 mm 
(12" x 12") min. or as required for proper maintenance with steel panel and frame, similar 
to Acudor, type to suit application.  Instruct relevant section for proper location of access 
panels.  Final locations subject to Departmental Representative's approval.  ULC 
approved access panels must be provided where access is through or into a fire partition 
or assembly.  If access doors have been specified by architectural sections the 
architectural specification shall supersede this section.   

1.38 REMEDIAL WORK 

.1 Perform remedial work required to repair or replace parts or portions of Work identified 
as defective or unacceptable. Coordinate adjacent affected Work as required. 

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

1.39 ALTERATION WORK 

.1 Where work is to be done in existing buildings, accurately survey, provide for avoidance 
of damage and interference to existing work and rectify any such damage due to work 
under Mechanical Sections.  Accept existing work as it exists at time of tendering. 

.2 Carefully dismantle existing mechanical equipment to be removed or relocated.  
Temporarily disconnect, remove, and reinstall existing equipment, piping, ductwork, 
conduit, light fixtures, and similar items, which interfere with the new installation after 
completion of new work.  Store equipment and materials on the premises as directed by 
the Department Representative. 

.3 All usable salvaged equipment and materials shall remain the property of the Department 
Representative unless specifically noted otherwise. Such material shall be removed from 
the building and be safely and neatly stored on the site for removal by the Department 
Representative. The Contractor shall remove all rejected salvage from the site and legally 
dispose of it off site.  

.4 Reuse existing equipment in new work after first repairing and reconditioning any 
defective items where noted.  Safely cap and seal disconnected mechanical services 
within finished surfaces. 

.5 The abandonment of existing equipment and material in place is not acceptable. All 
redundant services are to be removed back to active mains, which shall then be capped at 
existing point of connection. 

.6 All mechanical equipment conflicting with new equipment being installed shall be moved 
or disconnected, without damage, by Contractor and shall remain property of the 
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Department Representative.  Remove ducts and piping not required in revised systems 
and interfering with new installation.  This material shall become property of Contractor. 

.7 Disconnect existing equipment indicated, intended to be reused, rough-in in new position, 
and after replacement connect up ready for use. 

.8 Removal and relocation of mechanical equipment by relevant Mechanical Sections. 

1.40 LOCATION OF FIXTURES 

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

.2 Inform Departmental Representative of conflicting installation. Install as directed. 

1.41 FASTENINGS 

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

.2 Prevent electrolytic action between dissimilar metals and materials. 

.3 Use non-corrosive hot dip galvanized steel fasteners and anchors for securing exterior 
work, unless stainless steel or other material is specifically requested in affected 
specification Section. 

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

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

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

1.42 FASTENINGS - EQUIPMENT 

.1 Use fastenings of standard commercial sizes and patterns with material and finish suitable 
for service. 

.2 Use heavy hexagon heads, semi-finished unless otherwise specified.  Use Type 304 or 
316 stainless steel for exterior areas. 

.3 Bolts may not project more than one diameter beyond nuts. 

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

1.43 TEMPORARY USE OF EQUIPMENT 

.1 No portion of any mechanical system or equipment provided under Mechanical Sections 
may be used for temporary heating without Departmental Representative's written 
permission and observance of the following procedure: 

.1 Oil and grease motor, fan and pump bearings, etc. check on a regular basis and 
maintain as recommended by manufacturer. 
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.2 Maintain and clean when necessary cleanable type filters and clean and oil just 
prior to take-over of building by Department Representative.  Replace 
throwaway type filters. 

.3 Ensure that mechanical air handling equipment is not operated during painting. 

.4 Employ equipment manufacturers and subtrades to ensure and certify that all 
systems and equipment are in proper condition, and guarantee all work used prior 
to take-over as for new work, from date of acceptance of building by Department 
Representative. 

.5 If permission for temporary use of mechanical equipment is granted, use 
Canadian Plumbing and Mechanical Contractors Association standard form of 
agreement as basis of responsibilities.  Guarantee on complete installation shall 
not start until acceptance of building by Department Representative. 

.2 All return air grilles/openings shall be equipped with MERV 8 filters to keep return air 
system clean of dust and dirt if air handling equipment is being used before turnover to 
the Department Representative. 

1.44 PROTECTION OF WORK IN PROGRESS 

.1 Prevent overloading of any part of the Project. 

.2 Do not cut, drill or sleeve any load bearing structural member, unless specifically 
indicated, without written approval of Departmental Representative. 

Part 2 Products 

2.1 MATERIALS 

.1 None 

Part 3 Execution 

3.1 EXECUTION 

.1 None 

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

.1 ASTM International Inc. 

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

.2 Canadian Standards Association (CSA International) 

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

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

.1 Material Safety Data Sheets (MSDS). 

1.2 ACTION AND INFORMATIONAL SUBMITTALS 

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

.2 Product Data: 

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

1.3 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle in accordance with Section 01 61 00 - Common Product 
Requirements. 

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

.3 Store at temperatures and conditions recommended by manufacturer. 

Part 2 Products 

2.1 PIPING AND FITTINGS 

.1 For above ground DWV and sump discharge piping to: 

.1 CAN/CSA B1800. 

2.2 JOINTS 

.1 Solvent weld for PVC: to ASTM D2564. 
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Part 3 Execution 

3.1 APPLICATION 

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

3.2 INSTALLATION 

.1 Install in accordance with National Plumbing Code. 

.2 Install to manufacturer's written instructions. 

.3 Support for buried pipe under concrete structural slabs shall be hung from the slab using 
epoxy coated or stainless steel hangers, hardware and hanger rod secured to the structure 
as per contract drawing detail. 

3.3 TESTING 

.1 Pressure test buried systems before backfilling. 

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

3.4 PERFORMANCE VERIFICATION 

.1 Cleanouts: 

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

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

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

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

3.5 CLEANING 

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

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

END OF SECTION 
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Part 1 General 

1.1 REFERENCES 

.1 ASTM International 

.1 ASTM A125- (2007), Standard Specification for Steel Springs, Helical, Heat-
Treated. 

.2 ASTM A307-07b, Standard Specification for Carbon Steel Bolts and Studs, 
60,000 PSI Tensile Strength. 

.3 ASTM A563-07a, Standard Specification for Carbon and Alloy Steel Nuts. 

.4 Green Building Rating System Reference Guide For Commercial Interiors. 

.2 Manufacturer's Standardization Society of the Valves and Fittings Industry (MSS) 

.1 MSS SP58-2009, Pipe Hangers and Supports - Materials, Design and 
Manufacture. 

1.2 ACTION AND INFORMATIONAL SUBMITTALS 

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

.2 Product Data: 

.1 Provide manufacturer's printed product literature and data sheets for hangers and 
supports and include product characteristics, performance criteria, physical size, 
finish and limitations. 

1.3 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common 
Product Requirements. 

.2 Delivery and Acceptance Requirements: 

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

Part 2 Products 

2.1 SYSTEM DESCRIPTION 

.1 Design Requirements: 

.1 Construct pipe hanger and support to manufacturer's recommendations utilizing 
manufacturer's regular production components, parts and assemblies. 

.2 Base maximum load ratings on allowable stresses prescribed by ASME B31.1 or 
MSS SP58. 

.3 Ensure that supports, guides, anchors do not transmit excessive quantities of heat 
to building structure. 
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.4 Design hangers and supports to support systems under conditions of operation, 
allow free expansion and contraction, prevent excessive stresses from being 
introduced into pipework or connected equipment. 

.5 Provide for vertical adjustments after erection and during commissioning. 
Amount of adjustment in accordance with MSS SP58. 

2.2 GENERAL 

.1 Fabricate hangers, supports and sway braces in accordance with MSS SP58. 

2.3 PIPE HANGERS 

.1 Finishes: 

.1 Pipe hangers and supports: galvanized. 

.2 Ensure steel hangers in contact with copper piping are epoxy coated. 

.2 Upper attachment to concrete: 

.1 Ceiling: carbon steel welded eye rod, clevis plate, clevis pin and cotters with 
weldless forged steel eye nut. Ensure eye 6 mm minimum greater than rod 
diameter. 

.2 Concrete inserts: wedge shaped body with knockout protector plate UL listed\FM 
approved to MSS SP69. 

.3 Hanger rods: threaded rod material to MSS SP58: 

.1 Ensure that hanger rods are subject to tensile loading only. 

.2 Provide linkages where lateral or axial movement of pipework is anticipated. 

.3 Do not use 22 mm or 28 mm rod. 

.4 Pipe attachments: material to MSS SP58: 

.1 Oversize pipe hangers and supports. 

.5 Adjustable clevis: material to MSS SP69 or UL listed/FM approved, clevis bolt with 
nipple spacer and vertical adjustment nuts above and below clevis. 

.1 Ensure "U" has hole in bottom for rivetting to insulation shields. 

.6 Yoke style pipe roll: carbon steel yoke, rod and nuts with cast iron roll, to MSS SP69. 

.7 U-bolts: carbon steel to MSS SP69 with 2 nuts at each end to ASTM A563. 

.1 Finishes for steel pipework: galvanized. 

.2 Finishes for copper, glass, brass or aluminum pipework: epoxy coated. 

.8 Pipe rollers: cast iron roll and roll stand with carbon steel rod to MSS SP69. 

Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

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

.1 Install in accordance with: 

.1 Manufacturer's instructions and recommendations. 

.2 Clevis plates: 

.1 Attach to concrete with 4 minimum concrete inserts, one at each corner. 

.3 Provide supplementary structural steelwork where structural bearings do not exist or 
where concrete inserts are not in correct locations. 

3.3 HANGER SPACING 

.1 Plumbing piping:  to Canadian Plumbing Code. 

.2 Flexible joint roll groove pipe: in accordance with table below for steel, but not less than 
one hanger at joints. Table listings for straight runs without concentrated loads and where 
full linear movement is not required. 

.3 Within 300 mm of each elbow. 

Maximum Pipe Size : NPS Maximum Spacing Steel Maximum Spacing Copper 
up to 1-1/4 2.4 m 1.8 m 
1-1/2 3.0 m 2.4 m 
2 3.0 m 2.4 m 
2-1/2 3.7 m 3.0 m 
3 3.7 m 3.0 m 
3-1/2 3.7 m 3.3 m 
4 3.7 m 3.6 m 
5 4.3 m  
6 4.3 m  
8 4.3 m  
10 4.9 m  
12 4.9 m  

.4 Pipework greater than NPS 12: to MSS SP69. 

3.4 HANGER INSTALLATION 

.1 Install hanger so that rod is vertical under operating conditions. 

.2 Adjust hangers to equalize load. 

.3 Support from structural members. Where structural bearing does not exist or inserts are 
not in suitable locations, provide supplementary structural steel members. 

3.5 HORIZONTAL MOVEMENT 

.1 Angularity of rod hanger resulting from horizontal movement of pipework from cold to 
hot position not to exceed 4 degrees from vertical. 

.2 Where horizontal pipe movement is less than 13 mm, offset pipe hanger and support so 
that rod hanger is vertical in the hot position. 
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3.6 FINAL ADJUSTMENT 

.1 Adjust hangers and supports: 

.1 Ensure that rod is vertical under operating conditions. 

.2 Equalize loads. 

.2 Adjustable clevis: 

.1 Tighten hanger load nut securely to ensure proper hanger performance. 

.2 Tighten upper nut after adjustment. 

3.7 CLEANING 

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

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

END OF SECTION 
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Approved: 2005-12-31 

Part 1 General 

1.1 SANITARY AND STORM DRAINAGE SYSTEMS 

.1 Below slab systems: perform tests prior to back-filling. Perform hydraulic tests to verify 
grades and freedom from obstructions. 

.2 Do not introduce water for testing where freezing conditions exist or where piping 
systems being tested are located above sensitive areas or equipment that may be damaged 
or contaminated by water leakage. 

.3 Hydraulically test all pipe. Pneumatic testing not permitted without prior approval from 
the Consultant and the Authority Having Jurisdiction. 

.4 Should leaks develop in any part of the piping system, remove and replace defective 
sections, fittings and equipment. Pipe dope, caulking, tape, lead wool, dresser couplings, 
etc. shall not be used to correct deficiencies. The contractor shall be responsible for all 
cleanup related to leakage during flushing, testing, and chemical treatment of piping, 
including original building piping if included in the testing. 

.5 Subject piping to a hydrostatic pressure of at least that 1-½ times the operating pressure 
of the system for a period of at least 12 hours. If leaks are detected, such leaks shall be 
repaired and the test started over. Record results and submit witnessed reports to 
Departmental Representative. 

.6 Register pressures at the highest system point. 

.7 Provide at least 48 hours (during working days) notice to Departmental Representative 
prior to testing to allow the tests to be witnessed. 

1.2 REPORTS 

.1 In accordance with as specified herein. 

Part 2 Products 

2.1 NOT USED 

.1 Not Used. 

Part 3 Execution 

3.1 NOT USED 

.1 Not Used. 

END OF SECTION 



Unit 6, Sanitary Line Failure Solution  EXCAVATION, TRENCHING Section 31 23 33 
CSC SMI AND BACKFILLING Page 1 of 6 
Project No. R.089813.001  April 2018 
 

Part 1 General 

1.1 REFERENCES 

.1 Geotechnical Recommendations and Considerations Letter by Dyregrov Robinson Inc. – 
Appendix  

.2 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 D422-63, Standard Test Method for Particle-Size Analysis of Soils. 

.4 ASTM D698-00ae1, Standard Test Methods for Laboratory Compaction 
Characteristics of Soil Using Standard Effort (600 kN-m/m). 

.5 ASTM D1557-02e1, Standard Test Methods for Laboratory Compaction 
Characteristics of Soil Using Modified Effort (2,700 kN-m/m). 

.6 ASTM D4318-05, Standard Test Methods for Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils. 

.3 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. 

.4 Canadian Standards Association (CSA International) 

.1 CAN/CSA-A3000-13, Cementitious Materials Compendium (Consists of A3001, 
A3002, A3003, A3004 and A3005). 
.1 CSA-A3001-13, Cementitious Materials for Use in Concrete. 

.2 CSA-A23.1/A23.2-14, Concrete Materials and Methods of Concrete 
Construction/Methods of Test and Standard Practices for Concrete. 

1.2 SITE CONDITIONS 

.1 The complete soil investigation report and test borehole log for the original building 
construction is available. 

1.3 UTILITY LINES 

.1 Before commencing work, establish location and extent of underground utility lines in 
areas of excavation.  Notify Architect of findings. 

.2 Remove abandoned utility lines to distance of 1800 mm from foundations. Cap or 
otherwise seal lines at cut-off points. 

.3 Record locations of maintained, re-routed and abandoned underground utility lines. 

.4 Make good and pay for damage to existing utility lines resulting from work. 
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1.4 PROTECTION 

.1 Protect bottoms of excavations from softening.  Should softening occur, remove softened 
soil and replace with compacted Type 1 Fill. 

.2 Protect bottoms of excavations from freezing. 

.3 Construct banks in accordance with local by laws. 

.4 Provide adequate protection around bench marks, and geodetic monuments. 

.5 Provide protection to ensure no damage to existing foundations, facilities and equipment 
situated on site. 

.6 Effect approved measures to minimize dust as result of work. 

.7 Do not stockpile excavated material to interfere with site operation or drainage. 

.8 Provide shoring as required to protect adjacent property and structures.  If excavation 
shoring is required, submit shop drawings for shoring, formwork and falsework. 

.9 Submit drawings stamped and signed by professional engineer registered or licensed in 
Province of Manitoba, Canada. 

1.5 COMPACTION DENSITIES 

.1 Compaction densities are percentages of maximum densities obtainable from ASTM 
D698-70 and correct as noted. 

1.6 UNSATISFACTORY SOIL CONDITIONS 

.1 Any unsatisfactory or questionable soil conditions revealed during excavation shall be 
reported immediately to the Departmental Representative and the Consultant. 

.2 All foundation and sub-structural work shall cease until the condition has been examined 
and approval to proceed has been issued. 

1.7 MATERIAL UNSUITABLE FOR BACKFILL 
 
.1 The Contractor shall be responsible for all costs associated with the excavation and 

removal of all materials unsuitable for backfill.  

1.8 DE-WATERING 

.1 Keep excavation free from water at all times. Provide drainage trenches and sumps as 
necessary and pump water well away from excavation. Discharge location to be approved 
by Departmental Representative. Do not discharge water onto private property. 

Part 2 Products 

2.1 MATERIALS 

.1 Granular Fill Materials 
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.1 Type 1 Fill (Base Course):  Sound, hard, crushed rock free from shale clay, 
friable materials, roots and vegetable matter and graded within the following 
limits: 

   Screen Size:    % Passing: 
   19 mm     100 
   4.75 mm     40 – 70   

2.5 mm     25 – 60 
   315 um     8 – 25 

75 um     6 – 17 
.2 Type 2 Fill: Clean, washed, coarse sand free from clay, shale and organic matter 

and less than 5% passing the 75 um sieve. 
.3 Type 3 Fill: Pitrun gravel free from silt, clay, loam, friable or soluble materials, 

vegetative matter and graded as follows: 
  Screen Size:    % Passing: 
  50 mm     100 
  4.75 mm    40 – 80 
  0.075 mm    0 – 10 

.2 CEMENT-STABILIZED FILL 

.1 Cement-Stabilized Fill material to comply with City of Winnipeg CW-2160 
“Concrete Underground Structures and Works”, Table 2160.1, item C. 

2.2 STOCKPILING 

.1 If required, stockpile fill materials in areas designated by Departmental Representative.  
Stockpile granular materials in manner to prevent segregation.  Protect stockpile fill 
materials from freezing. 

.2 Protect fill materials from contamination. 

Part 3 Execution 

3.1 EXCAVATING 

.1 Excavate to elevations and dimensions indicated for installation, construction and 
inspection of work specified. 

.2 Excavate to well defined lines to minimize quantity of fill material required. 

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

.4 Excavation must not interfere with normal 45 degree splay of bearing from bottom of any 
footing or pier. 

.5 Dispose of surplus and unsuitable excavated material off site. 

.6 Do not obstruct flow of surface drainage or natural watercourses. 
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.7 Earth bottoms of excavations to be undisturbed soil, level, free from loose, soft or organic 
matter. 

.8 Notify Departmental Representative when soil at bottom of excavation appears unsuitable 
and proceed as directed by Departmental Representative. 

.9 Obtain Departmental Representative approval of completed excavation. 

.10 Remove unsuitable material from trench bottom to extent and depth directed by 
Departmental Representative. 

.11 Correct unauthorized excavation at no extra cost as follows: 

.1 Fill under bearing surfaces and footings with concrete specified. 

.2 Fill for trenching with Type 1 or 3 fill compacted to minimum of 92% maximum 
dry density to ASTM D698-78. 

.3 Fill under paved areas with Type 1 fill compacted to 98% maximum dry density 
to ASTM 0698-78. 

.12 Remove concrete, masonry, paving, walks, demolished foundations, and rubble and other 
obstructions encountered in the course of excavation.  Excavate trenches to lines and 
grades shown to a minimum of 150 mm below underside of pipe, conduit, cable.  Provide 
recesses for bell and spigot pipe to ensure bearing will occur along barrel of pipe. 

.13 Cut trenches 300 mm wider than maximum pipe, conduit, cable, diameter.  Trim and 
shape trench bottoms and leave free of irregularities, lumps or projections. 

.14 Hand trim, make firm and remove loose material and debris from excavations.  Where 
material at bottom of excavation is disturbed, compact foundation soil to density at least 
equal to undisturbed soil. 

.15 Provide shoring to Provincial Safety Standards. 

3.2 BACKFILLING 

.1 Do not commence backfilling until areas of work to be backfilled have been inspected 
and approved by Departmental Representative and Consultant. 

.2 Areas to be backfilled shall be free from debris, snow, ice, water or frozen ground.  
Backfill and filling material shall not be frozen or contain ice, snow or debris. 

.3 Do not backfill around or over cast-in-place concrete within 2 days of placing. 

.4 Backfill simultaneously each side of walls and other structures to equalize soil pressure. 

.5 Where temporary unbalanced earth pressures are liable to develop on walls or other 
structures, erect bracing or shoring to counteract unbalance, and leave in place until 
removal is approved by Departmental Representative. 

.6 Place and compact fill materials in continuous horizontal layers not exceeding 300 mm 
loose depth.  Use methods to prevent disturbing or damaging buried services, insulation, 
damp proofing.  Make good any damage. 

.7 Do not use frozen material for backfilling or filling. 
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3.3 FILL TYPES AND COMPACTION 

.1 Dimensions specified in following paragraphs are minimum dimensions of fill after 
compaction. 

.2 Exterior side of perimeter beams:  Use Type 1 fill to underside of asphalt pavement level.  
Compact to 98% density. 

.3 Within building areas:   

.1 Once excavation has reached the design subgrade elevation, the excavation 
slopes and subgrade should be inspected by the geotechnical engineer prior to 
placement of fill.   

.2 Use Type 3 Fill compacted to 90% of SPMDD. 

.3 Provide polyethylene vapour barrier under slab as per section 033000.   

.4 Protect sub-grade from frost, desiccation and inundation prior to, during, and 
after construction. 

.4 Underground Services: 

.1 Pipe and conduit bedding and immediate protective cover:  cradle half diameter 
of pipe or conduit using Type 2 fill.  After pipe or conduit is in place, cover with 
300 mm depth of Type 2 Fill. 

.2 Cable and cable duct bedding and immediate protective cover: cover bottom of 
trench with 150 mm of Type 2 Fill.  After cables and ducts are in place, side fill 
ducts with hand tampers and cover with 150 mm of same material. 

.3 Fill above protective cover: fill remainder of trench within building area with 
Type 3 Fill.  Fill remainder of trench on the exterior of building where paving 
takes place with compacted Type 1 Fill. 

.4 Compaction (unless noted otherwise): compact bedding and immediate protective 
cover to 95% density, in areas within buildings and where paving and walks 
occur, compact remainder of fill to 95% density.  In other non-loaded areas 
compact remainder of fill to 90% density. 

.5 Notify Departmental Representative prior to backfilling of trenches for 
mechanical or electrical services. 

.6 If, during progress of work, tests indicate that fills do not meet specified 
requirements, remove defective fills, replace and retest at no extra cost. 

.5 Backfill for exterior of foundation walls and structures:    

.1 Place backfill material above pipe surround.  Use Type 1 fill in layers not more 
than 300mm in thickness and compact to 98% of the maximum density as 
determined by the Standard Proctor Compaction Test.    

.2 Control moisture content of the backfill material by adding water or drying the 
material, at the Contractor’s expense. 

.3 Keep heavy equipment at least 1.5m away from the foundation wall.   

.4 Backfill evenly around structures to minimize unbalanced lateral earth pressure.   

3.4 INSPECTION AND TESTING 

.1 Testing of materials and compaction will be carried out by testing laboratory designated 
by Departmental Representative and as described in Division 0. 
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.2 Sieve analysis: Proposed fill materials will be tested to confirm suitability for intended 
use and conformity with specifications. 

.3 Frequency of Tests 

.1 Fill on exterior of the foundation wall:  Make 3 tests for every 2 lifts of 
compacted fill. 

END OF SECTION 
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April 20, 2018 File No. 184135 
 
 
Crosier Kilgour & Partners Ltd. 
300 – 275 Carlton Street 
Winnipeg, Manitoba 
R3C 5R6 
 
Attn:  Iouri Minenkov,  P.Eng. 
 
Dear Mr. Minenkov: 
 
RE: Stony Mountain Penitentiary: Unit 6 Sanitary Line Repair 

Geotechnical Recommendations and Considerations 
 
 
Dyregrov Robinson Inc. (DRI) has undertaken a review of the information provided for the above noted 
project in order to provide geotechnical recommendations and considerations for the proposed repair 
program.   
 
Subsurface Conditions 
 
The pre-construction subsurface conditions are described in the original geotechnical report (The National 
Testing Laboratories Limited, 20 June 2011) for the 96 bed maximum security unit project. In general, the 
original subsurface conditions included asphalt pavement, crushed limestone, clay fill, silt till and dolomite 
bedrock. No groundwater seepage was observed in the test holes. 
 
We understand from notes on the test hole logs and the original foundation plan drawing that a utility 
trench had been excavated into bedrock across the building site and then backfilled with clay or crushed 
limestone. 
 
We understand from discussion with the General Contractor (Graham), that compacted crushed 
limestone material was typically used for backfilling during construction of the maximum security unit.  
 
Existing Foundations 

We understand that the existing structure is supported on footings and piers supported on limestone 
bedrock. The design pier diameters range from 400 to 900 mm and the footings are about 600 mm wide. 
If foundation installation records are available they should be reviewed to confirm the foundation types 
and base elevations installed. 

  

DYREGROV ROBINSON INC. 
  

Unit 1 – 1692 Dublin Ave. 
Consulting Geotechnical Engineers 

  
Winnipeg, MB   R3H 1A8 

   
  

  
TEL (204) 632-7252 

   
  

  
FAX (204) 632-1442 
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Repair Strategy 
 
We understand the general repair strategy involves excavating under the building to allow the facility to 
remain in service while the repairs are being completed. The entrance points will be located within about 
6 m of each repair area to allow the facility remain in service. Excavations will be advanced towards the 
two repair areas to allow the displaced sections of the sanitary pipe to be investigated and repaired. The 
repaired sections of pipe will be hung from the underside of the structural floor slab. It is anticipated that 
the majority of the excavation under the building may not be backfilled unless required to maintain 
stability of the foundations and/or the excavation slopes where the utility pipes transition from structurally 
supported to grade supported.  The extent of backfilling required under the floor slab areas will not be 
known until the time of construction. We anticipate this will be limited to areas where the utility piping 
transitions from structural to earth support, in the vicinity of foundations (piers, footings) and in areas 
where the excavation may not be stable in the long term. The excavated area on the exterior side of the 
building, which will be required to gain access to the underside of the building, will need to be backfilled to 
restore the existing conditions, which includes asphalt pavement. 
 
Excavation and Backfilling 
 
Excavation work should be planned to ensure the existing foundations are not disturbed, particularly pier 
foundations. The route of the excavations should take into consideration the location and bearing surface 
elevation of the foundations. The original geotechnical investigation for the project (The National Testing 
Laboratories Limited, 20 June 2011), mentions in Section 6.1.1 that where utility trenches for 
underground services will be installed below the bedrock surface near concrete footings, the trenches 
must be located outside a line drawn at 45 degrees from the outside edge of the footing. It is also 
mentioned that if trenches cannot be located outside a line drawn at 45 degrees from the outside edge of 
the footing, vertical excavations backfilled with 25 MPa strength concrete may be used for underground 
services. Refer to the June 2011 geotechnical report for the original recommendations, including the 
recommendations for concrete. 
 
At the designated access point(s) where excavation under the building will begin, the structure may 
supported on a continuous footing bearing on bedrock, as illustrated on Photograph 1.  The structural 
engineer should advise what length of the footing can be left unsupported. Upon completion of the repair 
work the excavated bedrock could be replaced with concrete or the footing extended down to bedrock. If 
the bedrock surface below the original footing is to be restored with concrete, the concrete should extend 
laterally outward from the edge of the footing (on the interior side) by a distance equal to the depth of the 
excavation below the footing. On the exterior side of the building, the entire excavation below the bedrock 
surface should be backfilled with concrete in an effort to restore the original conditions. If the excavation 
on the exterior side is extensive, the excavated area that extends out laterally more than the depth of 
excavation below the footing could be backfilled with compacted crushed limestone base material or 
cement stabilized fill.  If the footing is to be extended down to bedrock, the interior side of the footing does 
not need any structural backfill. 
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Photograph 1: Facing North from south side of building, formed footing foundation on bedrock. 

 
 
Paved areas that are excavated to gain access under the building will need to be restored to match the 
existing conditions. Compacted granular base should be placed above the bedrock surface to the 
underside of asphalt pavement. The asphalt pavement should be installed to the thickness and material 
specifications used for original construction. 

A void separation of at least 150 mm should be provided under hung sanitary pipe and grade beams. 

All excavation work should be completed by the Contractor in accordance with the current Manitoba 
Workplace Health and Safety Regulations to suit the planned and expected construction activities and 
schedule. The excavation will likely be classified as a confined space, which needs to be taken into 
consideration by the Contractor. 
 
Backfill Materials 
 
The granular base should be a 19 mm down crushed limestone material that meets the requirements of 
the City of Winnipeg’s Standard Construction Specifications, CW 3110 for Sub-Grade, Sub-Base and 
Base Course Construction. Where it is used as general backfill underneath the floor slab only nominal 
compaction to 92 percent of the standard Proctor maximum dry density (SPMDD) is required. Where it is 
used as base course material for the asphalt pavement it should be compacted to 98 percent of the 
SPMDD. 
 
Sand backfill can be considered for general backfilling under the floor slab. It should be a clean, well 
graded pit run sand and gravel with a maximum particle size of 50 mm, 80 to 100 percent passing the 28 
mm sieve, 40 to 80 percent passing the 4.75 mm sieve, 10 to 35 percent passing the 315 µm and 0 to 30 
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	2017-1050-011100-SUMMARY OF WORK
	Part 1 General
	1.1 PRECEDENCE
	.1 For Federal Government Projects, Division 1 Sections take precedence over technical specification sections in other Divisions of this Project Manual

	1.2 WORK COVERED BY CONTRACT DOCUMENTS
	.1 Work of this Contract comprises the following items required for repair of the sanitary lines under Unit 6 Building:
	.1 Setting up a fence-controlled work area and contractor staging area.
	.2 Routing and flushing of the sanitary lines within Sector G;
	.3 Removing existing paving, excavating the grade beam and creating an access opening.
	.4 Installation of engineered shoring and excavation from the exterior in order to tunnel under the structural slab to access the displaced sanitary lines;
	.5 Repair of the displaced areas of line;
	.6 Installing structural support for the line under the building and transitioning to soil-supported at the building perimeter.
	.7 Backfilling under and around the building and restoring site grade and finishes to match pre-construction condition.

	.2 Refer to the drawings and specifications for complete scope of Work.

	1.3 CONTRACT METHOD
	.1 Construct Work under a stipulated price contract.

	1.4 Work SeQUENCE
	.1 Construct Work in stages to accommodate Owner’s continued use of premises during construction.
	.2 Coordinate Project Schedule and coordinate with Owner to ensuring continuous occupancy during construction.
	.3 Maintain fire protection access and controls.

	1.5 CONTRACTOR USE OF PREMISES
	.1 Limit use of premises for Work, storage and allow access for Owner occupancy.
	.2 Coordinate the use of premises under direction of the Departmental Representative.
	.3 Obtain and pay for use of additional storage or work areas needed for operations under this Contract.
	.4 Remove or alter existing work to prevent injury or damage to portions of existing work which remain.
	.5 Repair or replace portions of existing work which have been altered during construction operations to match existing or adjoining work, as directed by the Consultant.
	.6 At completion of operations, condition of existing work to be equal or better than than which existed before new work started.

	1.6 OWNER Occupancy
	.1 Owner will occupy premises during entire construction period for execution of normal operations.
	.2 Cooperate with Owner in scheduling operations to minimize conflict and to facilitate Owner usage.

	1.7 alternations, additions or repairs to existing building
	.1 Execute work with least possible interference or disturbance to building operations, occupants and normal use of premises. Arrange with Departmental Representative to facilitate execution of work.

	1.8 existing services
	.1 Notify Department Representative and utility companies of intended interruption of services and obtain required permission.
	.2 Where Work involves breaking into or connecting to existing services, give the Departmental Representative 48 hours notice for necessary interruption of mechanical or electrical service throughout course of work. Minimize duration of interruptions....
	.3 Provide alternative routes for personnel and vehicular traffic.
	.4 Establish location and extent of service lines in area of Work before starting Work. notify Departmental Representative of findings.
	.5 Submit schedule to and obtain approval from Departmental Representative for any shut-down or closure of active services or facility, including power and communications services. Adhere to approved schedule and provide notice to affected parties.
	.6 Provide temporary services when directed by the Departmental Representative to maintain critical building systems.
	.7 Provide adequate bridging over trenches which cross sidewalks or roads to permit normal traffic.
	.8 Where unknown services are encountered, immediately advise the Departmental Representative and confirm findings in writing.
	.9 Protect, relocate or maintain existing active services. When inactive services are encountered, cap off in manner approved by authorities having jurisdiction.
	.10 Record locations of maintained, re-routed and abandoned service lines.
	.11 Construct barriers in accordance with Section 01 56 00 – Temporary Barriers and Enclosures.

	1.9 Documents required
	.1 Maintain at job site one copy of each document as follows:
	.1 Contract Drawings
	.2 Specifications
	.3 Addenda
	.4 Reviewed Shop Drawings
	.5 List of Outstanding Shop Drawings
	.6 Change Orders
	.7 Other Modifications to Contract
	.8 Field Test Reports
	.9 Copy of Approved Work Schedule.
	.10 Health and Safety Plan and Other Safety Related Documents
	.11 Other documents as specified.




	2017-1050-011410-INST REQS FOR CONTRACTORS
	Part 1 General
	1.1 PRECEDENCE
	.1 For Federal Government Projects, Division 1 Sections take precedence over technical specification sections in other Divisions of this Project Manual.

	1.2 INTRODUCTION
	.1 To carry out an efficient operation of a penitentiary, it is absolutely necessary for civilian personnel, who are employed on the penitentiary property, to observe established rules and procedures.

	1.3 ESTABLISHMENT OF REQUIREMENTS
	.1 Prior to commencing work, the Contractor shall meet with the Warden or his designate to discuss the nature and extent of all activities involved, and to establish mutually acceptable requirements to ensure that both the project and institution oper...

	1.4 WorkING CONDITIONS
	.1 Subject to Institutional Security requirements, the Warden or designate shall permit the contractor as much freedom of action and movement as is reasonably possible, and the Contractor in turn shall be expected to cooperate with institutional perso...

	1.5 OBSERVATION AND INSPECTION
	.1 Construction activity and all related movement of personnel & vehicles shall be subject to observation & inspection by institutional staff to ensure that security requirements are met, and understanding of the need for this action is established an...

	1.6 PERSONNEL SECURITY
	.1 The names of all construction personnel to be employed on the site shall be submitted in writing via SMI form #85 (Security Clearance Request) which may be obtained from Security Intelligence Officer (SIO), Correctional Supervisor In Charge of Cons...
	.2 All contractors and their employees, including subcontractors and their employees, involved in the contract, must report to the SIO or CS I/C of Construction prior to the first day of employment for the purpose of obtaining a "pass" (photo identifi...
	.3 Warden or designate may require close-up facial photographs to be taken of construction personnel, and may have such photographs displayed at appropriate locations in the institution for identification purposes.
	.4 When the contractors and employees are required to work on the prison property, they will enter and exit the premises via the Service Entrance (Sally Port) if authorized by the CS IIC Construction or designated due to job requirements.
	.5 Warden or designate has the right to refuse permission to enter institutional property to any person whom he has reason to believe may be a security risk.

	1.7 PARKING
	.1 Warden or designate shall assign the parking area or areas to be used by the construction personnel and indiscriminate parking in other locations shall not be permitted.
	.2 All unattended vehicles must have windows closed, doors and trunks locked, and keys removed.
	.3 Vehicles must not contain any type of weapons, ammunition or spirits (empty, partial or full).

	1.8 SHIPPING AND ACCESS TO THE SITE
	.1 Contractor shall verify with the Warden or designate the hours during which vehicles will be allowed to enter or leave the institution. Vehicles or personnel will not be admitted to the institution after normal working hours or on weekends/holidays...
	.2 Note: Service Entrance is closed between 11:00 to 13:00 hours unless arrangements are made in advance.
	.3 Contractor shall have all project material and equipment addressed in his name to avoid confusion with the institutions own shipments.
	.4 Contractor shall, when overtime work is necessary, inform the Warden or his designate at least 24 hours in advance so that extra staff may be arranged to maintain the institution's observation inspection of construction activity.
	.5 Warden his designate may prohibit or restrict access to any part of the institution. He may require that, in certain areas or at certain times, no civilian is allowed unless accompanied by an officer of the Correctional Service of Canada.
	.6 Private vehicles will not be allowed within the institution's security wall or fence without special permission of the Warden or his designate. All vehicles entering the institution's security wall or fence must comply with institution's security r...
	.7 Trucks delivering materials, equipment and tools to the job will be allowed access when the contents are certified by the Contractor or representative as being strictly necessary for the execution of the work. Security requirements such as wheel co...
	.8 All vehicles are subject to search and will be refused access if, in the opinion of the Warden or his designate, they contain any article that may jeopardize the security of the institution. Examples: weapons, alcohol, cell phones, drugs or narcoti...

	1.9 TOOLS AND EQUIPMENT
	.1 Commissioner's Directive 573 Control of Items Critical to the Security" Safety of the Institution under section I0 and Institutional Standing Order 573.
	.2 Contractor shall maintain an inventory of all tools and equipment, including the number of cartridges for power-driven tools brought on site, and a record of every shot fired. (Empty cartridges to taken out after completion of work and counted with...
	.3 Contractor shall keep all tools and equipment under constant supervision and not leave them unattended, paying particular attention to power-driven tools, files, saw blades, rod saw, wire, rope, extension cords and ladders.
	.4 Contractor shall store all tools and equipment in places and under conditions approved by the Warden or his designate and locks all toolboxes when not in use. He shall report immediately all missing or lost tools or equipment to the Warden or his d...
	.5 Contractor shall provide permanent identification (engraving) to all tools indicating that they are the personal property of the employee/tradesperson or employing company. Negligence in this regard may result in confiscation of tools.

	1.10 TELEPHONES AND INSTALLATIONS
	.1 Contractor shall obtain approval from the Warden or his designate for the installation of telephones that shall be located so that they are not accessible to inmates.
	.2 Cell phones are NOT allowed inside the security wall or fence.

	1.11 TWO-WAY RADIO COMMUNICATIONS
	.1 Warden or designate must approve all two-way radio communication devices.
	.2 All radio devices requested for use on job site must be checked with institutional ADGA technicians to ensure no interference with institution equipment.
	.3 All radio devices brought into SMI are not to be accessible to inmates.

	1.12 ALCOHOL AND NARCOTICS
	.1 Stony Mountain Institution has a Zero tolerance for alcohol beverages and narcotics on site. These items are not permitted on institutional property. Discovery of such items on site, and identification of the person or persons responsible for them,...

	1.13 CONTROL OF CONTRABAND – GENERAL
	.1 Contractor is responsible for ensuring that all persons employed directly or indirectly upon the project are familiar with Correctional and Conditional Release Act section 45 Summary Convictions as follows;
	.1 CCRA Summary Conviction Offences 45. Every person commits a summary conviction offence who;
	.1 is in possession of contraband beyond the visitor control point in a penitentiary;
	.2 is in possession of anything referred to in paragraph (b) or (c) of the definition "contraband" in section 2 before the visitor control point at a penitentiary;
	.3 delivers contraband to, or receives contraband from, an inmate;
	.4 without prior authorization, delivers jewellery to, or receives jewellery from, an inmate; or
	.5 Trespasses at a penitentiary.



	1.14 SEARCHES
	.1 Where the Warden or his designate suspects, on reasonable grounds, that an employee of the contractor is in possession of contraband, he may order that person to be searched, under, Correctional Conditional Release Regulations Section 42.1 Contraba...

	1.15 KEY CONTROL
	.1 Commissioner's Directive 573 Control of Items Critical to the Security" Safety of the Institution under section 3 C & E and Institutional Standing Order 573.
	.2 The general contractor shall maintain control of all new keys as follows:
	.1 Upon receipt of keys from the security hardware supplier/installer;
	.1 Provide a receipt to the security hardware supplier, listing all keys and quantity of each, by key code.
	.2 Provide a copy of the receipt to the appropriate Correctional Service of Canada representative at the site (Security Maintenance Officer Wm. Phelan).
	.3 Locks are to be handed over to SMO Officer Wm. Phelan ext: 5808 for the purpose of repining of lock to CSC standards. Once locks have been repined, locks will be returned to General Contractor for installation.
	.4 Keys for locks will be made available to the Security Construction Gate to maintain CSC regulation control.


	.3 Upon putting operational keys into use:
	.1 Keys will be issued thru the Security personnel at the East Security Construction Trailer as per CSC standards and to ensure that keys are issued to responsible personnel only and the keys are turned in at the end of the day’s work. No keys are to ...
	.2 The issue and receipt of all keys is recorded, showing the date, time, key code number, issued to, including the name of the recipient and employer. The time of return should be signed in by the key control officer (Gate Security) and witnessed by ...
	.3 Report, in writing, any untoward circumstances, such as loss, disfigurement, misuse, or mishandling, etc., to the security hardware supplier or CSC/SMO, identifying keys by code and/or number, so that appropriate action may be taken to effect repla...
	.4 Misuse or improper control of CSC keys can result in that employee being denied access to keys or removal from CSC property.
	.5 No inmates are allowed to handle or be given access to CSC keys.

	.4 Upon completion of the contract and takeover of the buildings:
	.1 Provide a list of all keys, by number and/or key code, with space for the signature of recipients (both Public Works & Government Services Canada representative and CSC representative) and the date of receipt.
	.2 Provide certification to Public Works & Government Services Canada that all reasonable caution and care has been exercised in accordance with these instructions, and include a copy for CSC.
	.3 Once locks have been installed on new installation, all keys pertaining to that lock and code shall immediately be turned over to the CSC/SMO.
	.4 All locks removed during demolition must immediately be turned over to CSC/SMO.
	.5 No inmates are allowed to handle or be given access to CSC keys.


	1.16 WORK AREAS
	.1 Contractors and their employees shall be confined to their work area. All other buildings and grounds shall be considered "Out of Bounds".
	.2 Contractors and their employees shall not contact or attempt to contact or deal in any way with inmates.

	1.17 CONFINED SPACE ENTRY
	.1 Confined Space Entry Regulations are now in effect. Personnel entering confined space areas must have passed the required Confined Space Training Course to enter Class "A" or "B" areas at SMI or Rockwood Institution.
	.1 Confined Spaces Area "A" are typically areas below grade within the duct areas of the Stony Mountain Institution and some areas within Rockwood Institution and farm annex. Confined Space Area "A" requires the issue of a permit from the SMI Works De...
	.2 Confined Spaces Area "B" are all areas above grade within a confined space area such as attics, mechanical rooms and ducts. This does not require a permit from Works Department, but does require that you sign a waiver form. This form is for you to ...


	1.18 BUILDING SMOKING ENVIRONMENT
	.1 Comply with smoking and vaping restrictions. Smoking and vaping are not permitted.

	1.19 ROOF SAFETY
	.1 Contractor to provide temporary safety measures for any work occurring on roof and must be compliant with all applicable codes and regulations.



	2017-1050-012900-PAYMENT PROCEDURES
	Part 1 General
	1.1 PRECEDENCE
	.1 For Federal Government Projects, Division 1 Sections take precedence over technical specification sections in other Divisions of this Project Manual.

	1.2 APPLICATIONS FOR PROGRESS PAYMENT
	.1 Make applications for payment on account monthly as Work progresses.
	.2 Date applications for payment last day of agreed monthly payment period and ensure amount claimed is for value, proportionate to amount of Contract, of Work performed and Products delivered to Place of Work at that date.
	.3 Submit to Departmental Representative and Consultant at least 14 days before first application for payment. Schedule of values for parts of Work, aggregating total amount of Contract Price, to facilitate evaluation of applications for payment.

	1.3 SCHEDULE OF VALUES
	.1 Provide schedule of values supported by evidence as Departmental Representative and Consultant may reasonably direct and when accepted by Departmental Representative and Consultant, be used as basis for applications for payment.
	.2 Include statement based on schedule of values with each application for payment.
	.3 Support claims for products delivered to Place of Work but not yet incorporated into Work by such evidence as Departmental Representative and Consultant may reasonably require to establish value and delivery of products.

	1.4 PREPARING SCHEDULE OF UNIT PRICE TABLE ITEMS
	.1 Submit separate schedule of unit price items of Work requested in Bid form.
	.2 Make form of submittal parallel to Schedule of Values, with each line item identified same as line item in Schedule of Values. Include in unit prices only:
	.1 Cost of material.
	.2 Delivery and unloading at site.
	.3 Sales taxes.
	.4 Installation, overhead and profit.

	.3 Ensure unit prices multiplied by quantities given equal material cost of that item in Schedule of Values.

	1.5 PROGRESS PAYMENT
	.1 Consultant will issue to Departmental Representative, no later than 10 days after receipt of an application for payment, certificate for payment in amount applied for or in such other amount as Consultant determines to be due. If Consultant amends ...

	1.6 SUBSTANTIAL PERFORMANCE OF WORK
	.1 Prepare and submit to Departmental Representative and Consultant comprehensive list of items to be completed or corrected and apply for a review by Departmental Representative and Consultant to establish Substantial Performance of Work or substanti...
	.2 No later than 10 days after receipt of list and application, Consultant will review Work to verify validity of application, and no later than 7 days after completing review, will notify Contractor if Work or designated portion of Work is substantia...
	.3 Consultant: state date of Substantial Performance of Work or designated portion of Work in certificate.
	.4 Immediately following issuance of certificate of Substantial Performance of Work, in consultation with Departmental Representative and Consultant, establish reasonable date for finishing Work.

	1.7 PAYMENT OF HOLDBACK UPON SUBSTANTIAL PERFORMANCE OF WORK
	.1 After issuance of certificate of Substantial Performance of Work:
	.1 Submit application for payment of holdback amount.
	.2 Submit sworn statement that accounts for labour, subcontracts, products, construction machinery and equipment, and other indebtedness which may have been incurred in Substantial Performance of Work and for which Owner might in be held responsible h...

	.2 After receipt of application for payment and sworn statement, Consultant will issue certificate for payment of holdback amount.
	.3 Amount authorized by certificate for payment of holdback amount is due and payable on day following expiration of holdback period stipulated in lien legislation applicable to Place of Work. Where lien legislation does not exist or apply, holdback a...

	1.8 Final PAYMENT
	.1 Submit application for final payment when Work is completed.
	.2 Consultant will, no later than 10 days after receipt of application for final payment, review Work to verify validity of application. Consultant will give notification that application is valid or give reasons why it is not valid, no later than 7 d...
	.3 Consultant will issue final certificate for payment when application for final payment is found valid.



	2017-1050-013119-PROJECT MEETINGS
	Part 1 General
	1.1 PRECEDENCE
	.1 For Federal Government Projects, Division 1 Sections take precedence over technical specification sections in other Divisions of this Project Manual.

	1.2 ADMINISTRATIVE
	.1 Schedule and administer project meetings throughout the progress of the work at the call of the Departmental Representative.
	.2 Prepare agenda for meetings.
	.3 Distribute written notice of each meeting four days in advance of meeting date to the Departmental Representative and the Consultant.
	.4 Provide physical space and make arrangements for meetings.
	.5 Preside at meetings.
	.6 Record the meeting minutes. Include significant proceedings and decisions. Identify actions by parties.
	.7 Reproduce and distribute copies of minutes within two days after meetings and transmit to meeting participants and, affected parties not in attendance.
	.8 Representative of Contractor, Subcontractor and suppliers attending meetings will be qualified and authorized to act on behalf of party each represents.

	1.3 PRECONSTRUCTION MEETING
	.1 Within 7 days after award of Contract, request a meeting of parties in contract to discuss and resolve administrative procedures and responsibilities.
	.2 Departmental Representative, Consultant, Contractor, major Subcontractors, field inspectors and supervisors will be in attendance.
	.3 Establish time and location of meeting and notify parties concerned minimum 5 days before meeting.
	.4 Incorporate mutually agreed variations to Contract Documents into Agreement, prior to signing.
	.5 Departmental Representative to arrange and chair the meeting. Agenda to include:
	.1 Appointment of official representative of participants in the Work.
	.2 Schedule of Work.
	.3 Submission of shop drawings, concrete mix statements. Submit submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.4 Requirements for temporary facilities, site sign, offices, storage sheds, utilities, fences in accordance with Section 01 52 00 - Construction Facilities.
	.5 Site security in accordance with Section 01 56 00 - Temporary Barriers and Enclosures.
	.6 Proposed changes, change orders, procedures, approvals required, mark-up percentages permitted, time extensions, overtime, administrative requirements.
	.7 Delivery schedule of specified materials.
	.8 Record drawings in accordance with Section 01 33 00 - Submittal Procedures.
	.9 Monthly progress claims, administrative procedures, photographs, hold backs.
	.10 Appointment of inspection and testing agencies or firms.
	.11 Insurances, transcript of policies.


	1.4 PROGRESS MEETINGS
	.1 During course of Work and two weeks prior to project completion, schedule progress meetings every two weeks.
	.2 Notify parties minimum 5 days prior to meetings.
	.3 Contractor, major Subcontractors involved in Work, Consultant and Departmental Representative are to be in attendance.
	.4 Consultant will be responsible for recording minutes of meetings and circulate to attending parties and affected parties not in attendance within 2 working days after meeting.
	.5 Agenda to include the following:
	.1 Review, approval of minutes of previous meeting.
	.2 Review of Work progress since previous meeting.
	.3 Field observations, problems, conflicts.
	.4 Problems which impede construction schedule.
	.5 Review of off-site fabrication delivery schedules.
	.6 Corrective measures and procedures to regain projected schedule.
	.7 Revision to construction schedule.
	.8 Progress schedule, during succeeding work period.
	.9 Review submittal schedules: expedite as required.
	.10 Maintenance of quality standards.
	.11 Review proposed changes for affect on construction schedule and on completion date.
	.12 Other business.



	Part 2 Products
	2.1 NOT USED
	.1 Not Used.


	Part 3 Execution
	3.1 NOT USED
	.1 Not Used.



	2017-1050-013216-CONS PROGRESS SCHEDULE
	Part 1 General
	1.1 PRECEDENCE
	.1 For Federal Government Projects, Division 1 Sections take precedence over technical specification sections in other Divisions of this Project Manual.

	1.2 GENERAL
	.1 Use a project management control system based on Bar (GANTT) Chart technique.
	.2 Schedule reviews by Departmental Representative shall not mean approval of detail inherent in schedule, responsibility for which lies with Contractor.
	.3 Accept sole responsible for coordinating, scheduling of work, and the sequencing of work components and tasks.

	1.3 DEFINITIONS
	.1 Activity: element of Work performed during course of Project. Activity normally has expected duration, and expected cost and expected resource requirements. Activities can be subdivided into tasks.
	.2 Bar Chart (GANTT Chart): graphic display of schedule-related information. In typical bar chart, activities or other Project elements are listed down left side of chart, dates are shown across top, and activity durations are shown as date-placed hor...
	.3 Baseline: original approved plan (for project, work package, or activity), plus or minus approved scope changes.
	.4 Construction Work Week: Monday to Friday, inclusive, will provide five-day work week and define schedule calendar working days as part of Bar (GANTT) Chart submission.
	.5 Duration: number of work periods (not including holidays or other nonworking periods) required to complete activity or other project element. Usually expressed as workdays or workweeks.
	.6 Master Plan: summary-level schedule that identifies major activities and key milestones.
	.7 Milestone: significant event in project, usually completion of major deliverable.
	.8 Project Schedule: planned dates for performing activities and the planned dates for meeting milestones. Dynamic, detailed record of tasks or activities that must be accomplished to satisfy Project objectives. Monitoring and control process involves...
	.9 Project Planning, Monitoring and Control System: overall system operated by Departmental Representative / Consultant to enable monitoring of project work in relation to established milestones.

	1.4 REQUIREMENTS
	.1 Ensure Master Plan and Detail Schedules are practical and remain within specified Contract duration.
	.2 Plan to complete Work in accordance with prescribed milestones and time frame.
	.3 Limit activity durations to maximum of approximately 10 working days, to allow for progress reporting.
	.4 Ensure that it is understood that Award of Contract or time of beginning, rate of progress, Interim Certificate and Final Certificate as defined times of completion are of essence of this contract.

	1.5 SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Submit to Departmental Representative / Consultant within 10 working days of Award of Contract Bar (GANTT) Chart as Master Plan for planning, monitoring and reporting of project progress.
	.3 Submit Project Schedule to Departmental Representative / Consultant within 5 working days of receipt of acceptance of Master Plan.

	1.6 PROJECT MILESTONES
	.1 Project milestones form interim targets for Project Schedule include:
	.1 Initial Detailed Inspection;
	.2 Work Staging Plan
	.3 Site Mobilization;
	.4 Sanitary line routing and flushing;
	.5 Confirmatory SONDE sanitary line scanning;
	.6 Demolition and excavation;
	.7 Sanitary line repair and anchoring Work;
	.8 Backfilling and concrete repairs;
	.9 Interim Certificate (Substantial Completion) date;
	.10 Final Certificate Completion.


	1.7 MASTER PLAN
	.1 Structure schedule to allow orderly planning, organizing and execution of Work as Bar Chart (GANTT).
	.2 Departmental Representative / Consultant will review and return revised schedules within 5 working days.
	.3 Revise impractical schedule and resubmit within 5 working days.
	.4 Accepted revised schedule will become the Master Plan and be used as baseline for updates.

	1.8 PROJECT SCHEDULE
	.1 Develop detailed Project Schedule derived from Master Plan.
	.2 Ensure detailed Project Schedule includes as a minimum milestone and activity types as follows:
	.1 Award.
	.2 Shop Drawings, Samples.
	.3 Permits.
	.4 Mobilization.
	.5 Sanitary Line Routing and Flushing.
	.6 Selective Demolition and Excavation.
	.7 Sanitary Line Repairs.
	.8 Backfilling and Concrete Repairs.
	.9 Testing and Commissioning.
	.10 Supplied equipment long delivery items.


	1.9 PROJECT SCHEDULE REPORTING
	.1 Update Project Schedule on biweekly basis reflecting activity changes and completions, as well as activities in progress.
	.2 Include as part of Project Schedule, narrative report identifying Work status to date, comparing current progress to baseline, presenting current forecasts, defining problem areas, anticipated delays and impact with possible mitigation.

	1.10 PROJECT MEETINGS
	.1 Discuss Project Schedule at regular site meetings, identify activities that are behind schedule and provide measures to regain slippage.  Activities considered behind schedule are those with projected start or completion dates later than current ap...
	.2 Weather related delays with their remedial measures will be discussed and negotiated.


	Part 2 Products
	2.1 NOT USED
	.1 Not used.


	Part 3 Execution
	3.1 NOT USED
	.1 Not used.



	2017-1050-013300-SUBMITTAL PROCEDURES
	Part 1 General
	1.1 PRECEDENCE
	.1 For Federal Government Projects, Division 1 Sections take precedence over technical specification sections in other Divisions of this Project Manual.

	1.2 ADMINISTRATIVE
	.1 Submit to Departmental Representative and Consultant submittals listed for review. Submit promptly and in orderly sequence to not cause delay in Work. Failure to submit in ample time is not considered sufficient reason for extension of Contract Tim...
	.2 Do not proceed with Work affected by submittal until review is complete.
	.3 Present shop drawings, product data, samples and mock-ups in SI Metric units.
	.4 Where items or information is not produced in SI Metric units converted values are acceptable.
	.5 Review submittals prior to submission to Departmental Representative and Consultant. This review represents that necessary requirements have been determined and verified, or will be, and that each submittal has been checked and co-ordinated with re...
	.6 Notify Departmental Representative and Consultant, in writing at time of submission, identifying deviations from requirements of Contract Documents stating reasons for deviations.
	.7 Verify field measurements and affected adjacent Work are co-ordinated.
	.8 Contractor's responsibility for errors and omissions in submission is not relieved by Departmental Representative’s and Consultant's review of submittals.
	.9 Contractor's responsibility for deviations in submission from requirements of Contract Documents is not relieved by Departmental Representative and Consultant review.
	.10 Keep one reviewed copy of each submission on site.

	1.3 SHOP DRAWINGS AND PRODUCT DATA
	.1 The term "shop drawings" means drawings, diagrams, illustrations, schedules, performance charts, brochures and other data which are to be provided by Contractor to illustrate details of a portion of Work.
	.2 Submit shop drawings, in PDF format, bearing stamp and signature of qualified professional engineer registered or licensed in Province of Manitoba, Canada.
	.3 Indicate materials, methods of construction and attachment or anchorage, erection diagrams, connections, explanatory notes and other information necessary for completion of Work. Where articles or equipment attach or connect to other articles or eq...
	.4 Allow 10 days for Departmental Representative’s and Consultant's review of each submission.
	.5 Adjustments made on shop drawings by Departmental Representative and Consultant are not intended to change Contract Price. If adjustments affect value of Work, state such in writing to Departmental Representative and Consultant prior to proceeding ...
	.6 Make changes in shop drawings as Departmental representative and Consultant may require, consistent with Contract Documents. When resubmitting, notify Departmental Representative and Consultant in writing of revisions other than those requested.
	.7 Accompany submissions with transmittal letter containing:
	.1 Date.
	.2 Project title and number.
	.3 Contractor's name and address.
	.4 Identification and quantity of each shop drawing, product data and sample.
	.5 Other pertinent data.

	.8 Submissions include:
	.1 Date and revision dates.
	.2 Project title and number.
	.3 Name and address of:
	.1 Subcontractor.
	.2 Supplier.
	.3 Manufacturer.

	.4 Contractor's stamp, signed by Contractor's authorized representative certifying approval of submissions, verification of field measurements and compliance with Contract Documents.
	.5 Details of appropriate portions of Work as applicable:
	.1 Layout, showing dimensions, including identified field dimensions, and clearances.
	.2 Capacities.
	.3 Performance characteristics.
	.4 Standards.
	.5 Operating weight.
	.6 Relationship to adjacent work.


	.9 After Departmental Representative review, distribute copies.
	.10 Submit electronic copy in PDF format of shop drawings for each requirement requested in specification Sections and as Departmental Representative or Consultant may reasonably request.
	.11 Submit electronic copy in PDF format of product data sheets or brochures for requirements requested in specification Sections and as requested by Departmental Representative or Consultant where shop drawings will not be prepared due to standardize...
	.12 Submit electronic copies in PDF format of test reports for requirements requested in specification Sections and as requested by Departmental Representative.
	.1 Report signed by authorized official of testing laboratory that material, product or system identical to material, product or system to be provided has been tested in accord with specified requirements.

	.13 Submit electronic copies in PDF of certificates for requirements requested in specification Sections and as requested by Departmental Representative.
	.1 Statements printed on manufacturer's letterhead and signed by responsible officials of manufacturer of product, system or material attesting that product, system or material meets specification requirements.
	.2 Certificates must be dated after award of project contract complete with project name.

	.14 Delete information not applicable to project.
	.15 Supplement standard information to provide details applicable to project.
	.16 If upon review by Departmental Representative or Consultant, no errors or omissions are discovered or if only minor corrections are made, copies will be returned and fabrication and installation of Work may proceed. If shop drawings are rejected, ...
	.17 The review of shop drawings by Public Works and Government Services Canada (PWGSC) is for sole purpose of ascertaining conformance with general concept.
	.1 This review shall not mean that PWGSC approves detail design inherent in shop drawings, responsibility for which shall remain with Contractor submitting same, and such review shall not relieve Contractor of responsibility for errors or omissions in...
	.2 Without restricting generality of foregoing, Contractor is responsible for dimensions to be confirmed and correlated at job site, for information that pertains solely to fabrication processes or to techniques of construction and installation and fo...


	1.4 PHOTOGRAPHIC DOCUMENTATION
	.1 Submit electronic (pdf) copy of colour digital photography, fine resolution, monthly with progress statement and as directed by Departmental Representative and/or Consultant.
	.2 Project identification: name and number of project and date of exposure indicated.
	.3 Viewpoints and their location as determined by Departmental Representative and/or Consultant.
	.4 Frequency of photographic documentation: every two weeks or as directed by Departmental Representative and/or Consultant.
	.1 Upon completion of: excavation, foundation, framing and services before concealment, of Work, and as directed by the Departmental Representative and/or Consultant.


	1.5 CERTIFICATES AND TRANSCRIPTS
	.1 Immediately after award of Contract, submit Workers' Compensation Board status.
	.2 Submit transcription of insurance immediately after award of Contract.


	Part 2 Products
	2.1 NOT USED
	.1 Not Used.


	Part 3 Execution
	3.1 NOT USED
	.1 Not Used.



	2017-1050-013524-HEALTH & SAFETY
	Part 1 General
	1.1 SECTION INCLUDES
	.1 Health and safety considerations required to ensure that the General Contractor shows due diligence towards health and safety on the construction site.

	1.2 PRECEDENCE
	.1 For Federal Government Projects, Division 1 Sections take precedence over technical specification sections in other Divisions of this Project Manual.

	1.3 REFERENCES
	.1 Canada Labour Code, Part 2, Canada Occupational Safety and Health Regulations
	.2 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).

	.3 Province of Manitoba
	.1 The Workers Compensation Act RSM 1987 - Updated 2006.
	.2 Health and Safety Act, R.S.O., 1990 - Updated 2005.


	1.4 SUBMITTALS
	.1 Make submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Submit site-specific Health and Safety Plan: Within 7 days after date of Notice to Proceed and prior to commencement of Work. Health and Safety Plan must include:
	.1 Results of site specific safety hazard assessment.
	.2 Results of safety and health risk or hazard analysis for site tasks and operation found in work plan.

	.3 Submit electronic copies of Contractor's authorized representative's work site health and safety inspection reports to Departmental Representative weekly.
	.4 Submit copies of reports or directions issued by Federal and Provincial health and safety inspectors.
	.5 Submit copies of incident and accident reports.
	.6 Departmental Representative will review Contractor's site-specific Health and Safety Plan and provide comments to Contractor within 3 days after receipt of plan. Revise plan as appropriate and resubmit plan to Departmental Representative within 3 d...
	.7 Departmental Representative's review of Contractor's final Health and Safety plan should not be construed as approval and does not reduce the Contractor's overall responsibility for construction Health and Safety.
	.8 On-site Contingency and Emergency Response Plan: address standard operating procedures to be implemented during emergency situations.
	.9 Submit WHMIS MSDS - Material Safety Data Sheets on all products used in conjunction with the Work.

	1.5 FILING OF NOTICE
	.1 File Notice of Project with Provincial authorities prior to beginning of Work.

	1.6 SAFETY ASSESSMENT
	.1 Perform site specific safety hazard assessment related to project.

	1.7 MEETINGS
	.1 Schedule and administer Health and Safety meeting with Departmental Representative prior to commencement of Work.

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

	1.9 GENERAL REQUIREMENTS
	.1 Develop written site-specific Health and Safety Plan based on hazard assessment prior to beginning site Work and continue to implement, maintain, and enforce plan until final demobilization from site. Health and Safety Plan must address project spe...
	.2 Departmental Representative may respond in writing, where deficiencies or concerns are noted and may request re-submission with correction of deficiencies or concerns.

	1.10 RESPONSIBILITY
	.1 Be responsible for health and safety of persons on site, safety of property on site and for protection of persons adjacent to site and environment to extent that they may be affected by conduct of Work.
	.2 Comply with and enforce compliance by employees with safety requirements of Contract Documents, applicable federal, provincial, territorial and local statutes, regulations, and ordinances, and with site-specific Health and Safety Plan.

	1.11 COMPLIANCE REQUIREMENTS
	.1 Comply with The Workers Compensation Act, Workplace Safety Regulation, Manitoba Regulations.
	.2 Comply with Canada Labour Code, Canada Occupational Safety and Health Regulations.

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

	1.13 HEALTH AND SAFETY CO-ORDINATOR
	.1 Employ and assign to Work, competent and authorized representative as Health and Safety Co-ordinator. Health and Safety Co-ordinator must:
	.1 Have working knowledge of occupational safety and health regulations.
	.2 Be responsible for completing Contractor's Health and Safety Training Sessions and ensuring that personnel not successfully completing required training are not permitted to enter site to perform Work.
	.3 Be responsible for implementing, enforcing daily and monitoring site-specific Contractor's Health and Safety Plan.
	.4 Be on site during execution of Work.


	1.14 POSTING OF DOCUMENTS
	.1 Ensure applicable items, articles, notices and orders are posted in conspicuous location on site in accordance with Acts and Regulations of Province having jurisdiction, and in consultation with Departmental Representative.

	1.15 POWDER ACTUATED DEVICES
	.1 Use powder actuated devices only after receipt of written permission from Departmental Representative.

	1.16 EMBEDDED ELECTRICAL CONDUIT
	.1 When the presence of embedded electrical conduits are known:
	.1 Prior to demolition ensure circuits feeding conduit within repair areas are disconnected, de-energized, or abandon.
	.2 Coordinate shutdowns with Departmental Representative.

	.2 When the presence of embedded electrical conduits is unknown or are known but locations cannot be determined:
	.1 Prior to demolition of concrete repairs, scan existing concrete structures for embedded electrical conduit.
	.2 Ensure circuits feeding conduit within repair areas are disconnected, de-energized, or abandon.
	.3 Coordinate shutdowns with Departmental Representative.
	.4 Costs of scanning to be included in the cost of Work.


	1.17 WORK STOPPAGE
	.1 Give precedence to safety and health of public and site personnel and protection of environment over cost and schedule considerations for Work.


	Part 2 Products
	2.1 NOT USED
	.1 Not used.


	Part 3 Execution
	3.1 NOT USED
	.1 Not used.



	2017-1050-013543-ENV PROCEDURES
	Part 1 General
	1.1 PRECEDENCE
	.1 For Federal Government Projects, Division 1 Sections take precedence over technical specification sections in other Divisions of this Project Manual.

	1.2 REFERENCES
	.1 Definitions:
	.1 Environmental Pollution and Damage: presence of chemical, physical, biological elements or agents which adversely affect human health and welfare; unfavourably alter ecological balances of importance to human life; affect other species of importanc...
	.2 Environmental Protection: prevention/control of pollution and habitat or environment disruption during construction. Control of environmental pollution and damage requires consideration of land, water, and air; biological and cultural resources; an...


	1.3 ACTION AND INFORMATION SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Prior to commencing construction activities or delivery of materials to site, provide Environmental Protection Plan for review and approval by the Departmental Representative.
	.3 Address topics at level of detail commensurate with environmental issue and required construction tasks.
	.4 Include in Environmental Protection Plan:
	.1 Names of persons responsible for ensuring adherence to Environmental Protection Plan.
	.2 Names and qualifications of persons responsible for manifesting hazardous waste to be removed from site.
	.3 Names and qualifications of persons responsible for training site personnel.
	.4 Descriptions of environmental protection personnel training program.
	.5 Work area plan showing proposed activity in each portion of area and identifying areas of limited use or non-use. Ensure plan includes measures for marking limits of use areas and methods for protection of features to be preserved within authorized...
	.6 Spill Control Plan including procedures, instructions, and reports to be used in event of unforeseen spill of regulated substance.
	.7 Non-Hazardous solid waste disposal plan identifying methods and locations for solid waste disposal including clearing debris.
	.8 Air pollution control plan detailing provisions to assure that dust, debris, materials, and trash, are contained on project site.
	.9 Contaminant Prevention Plan identifying potentially hazardous substances to be used on job site; intended actions to prevent introduction of such materials into air, water, or ground; and detailing provisions for compliance with Federal, Provincial...
	.10 Waste Water Management Plan identifying methods and procedures for management and/or discharge of waste waters which are directly derived from construction activities, such as concrete curing water, clean-up water, dewatering of ground water, disi...


	1.4 FIRES
	.1 Fires and burning of rubbish on site is not permitted.

	1.5 POLLUTION CONTROL
	.1 Control emissions from equipment and plant to local authorities' emission requirements.
	.2 Prevent sandblasting and other extraneous materials from contaminating air and waterways beyond application area.
	.1 Provide temporary enclosures where indicated directed by Departmental and/or Consultant.

	.3 Cover or wet down dry materials and rubbish to prevent blowing dust and debris. Provide dust control for temporary roads.

	1.6 NOTIFICATION
	.1 Departmental Representative will notify Contractor in writing of observed noncompliance with Federal, Provincial or Municipal environmental laws or regulations, permits, and other elements of Contractor's Environmental Protection plan.
	.2 Contractor: after receipt of such notice, inform Departmental Representative of proposed corrective action and take such action for approval by Departmental Representative.
	.1 Do not take action until after receipt of written approval by Departmental Representative.

	.3 Departmental Representative will issue stop order of work until satisfactory corrective action has been taken.
	.4 No time extensions granted or equitable adjustments allowed to Contractor for such suspensions.


	Part 2 Products
	2.1 NOT USED
	.1 Not used.


	Part 3 Execution
	3.1 CLEANING
	.1 Clean in accordance with Section 01 74 11 – Cleaning.



	2017-1050-014100-REGULATORY REQUIREMENTS
	Part 1 General
	1.1 PRECEDENCE
	.1 For Federal Government Projects, Division 1 Sections take precedence over technical specification sections in other Divisions of this Project Manual.

	1.2 REFERENCES AND CODES
	.1 Perform Work in accordance with National Building Code of Canada (NBC), National Fire Code (NFC) including all provincial amendments up to tender closing date and other codes of provincial or local application provided that in case of conflict or d...
	.2 Meet or exceed requirements of:
	.1 Contract documents.
	.2 Specified standards, codes and referenced documents.


	1.3 HAZARDOUS MATERIAL DISCOVERY
	.1 Asbestos: demolition of spray or trowel-applied asbestos is hazardous to health. Stop work immediately when material resembling spray or trowel-applied asbestos is encountered during demolition work. Notify Departmental Representative immediately.
	.2 PCB: Polychlorinated Biphenyl: stop work immediately when material resembling Polychlorinated Biphenyl is encountered during demolition work. Notify Departmental Representative immediately.
	.3 Mould or sewage: stop work immediately when material resembling mould or sewage is encountered during demolition work. Notify Departmental Representative immediately.

	1.4 BUILDING SMOKING ENVIRONMENT
	.1 Comply with smoking restrictions and municipal by-laws.
	.2 Smoking and vaping are not permitted anywhere in the building.


	Part 2 Products
	2.1 NOT USED
	.1 Not Used.


	Part 3 Execution
	3.1 NOT USED
	.1 Not Used.



	2017-1050-014500-QUALITY CONTROL
	Part 1 General
	1.1 PRECEDENCE
	.1 For Federal Government Projects, Division 1 Sections take precedence over technical specification sections in other Divisions of this Project Manual.

	1.2 INSPECTION
	.1 Contractor must implement a comprehensive Quality Control process for this project. Contractor and Sub-contractors to inspect the Work to ensure compliance with Contract Documents on an ongoing basis.
	.2 Allow Departmental Representative, Consultant and Engineering Consultants access to Work. If part of Work is in preparation at locations other than Place of Work, allow access to such Work whenever it is in progress.
	.3 Give timely notice requesting inspection if Work is designated for special tests, inspections or approvals by Departmental Representative, Consultant, Engineering Consultants instructions, or law of Place of Work.
	.4 If Contractor covers or permits to be covered Work that has been designated for special tests, inspections or approvals before such is made, uncover such Work, have inspections or tests satisfactorily completed and make good such Work.
	.5 Departmental Representative will order part of Work to be examined if Work is suspected to be not in accordance with Contract Documents. If, upon examination such work is found not in accordance with Contract Documents, correct such Work and pay co...

	1.3 INDEPENDENT INSPECTION AGENCIES
	.1 Provide equipment required for executing inspection and testing by appointed agencies.
	.2 Employment of inspection/testing agencies does not relax responsibility to perform Work in accordance with Contract Documents.
	.3 If defects are revealed during inspection and/or testing, appointed agency will request additional inspection and/or testing to ascertain full degree of defect. Correct defect and irregularities as advised by Departmental Representative at no cost ...

	1.4 ACCESS TO WORK
	.1 Allow inspection/testing agencies access to Work.
	.2 Co-operate to provide reasonable facilities for such access.

	1.5 PROCEDURES
	.1 Notify Departmental Representative/appropriate agency in advance of requirement for tests, in order that attendance arrangements can be made.
	.2 Submit samples and/or materials required for testing, as specifically requested in specifications. Submit with reasonable promptness and in orderly sequence to not cause delays in Work.
	.3 Provide labour and facilities to obtain and handle samples and materials on site. Provide sufficient space to store and cure test samples.

	1.6 REJECTED WORK
	.1 Remove defective Work, whether result of poor workmanship, use of defective products or damage and whether incorporated in Work or not, which has been rejected by Departmental Representative as failing to conform to Contract Documents. Replace or r...
	.2 Make good other Contractor's work damaged by such removals or replacements promptly.
	.3 If in opinion of the Departmental Representative it is not expedient to correct defective Work or Work not performed in accordance with Contract Documents, Departmental Representative will deduct from Contract Price difference in value between Work...

	1.7 REPORTS
	.1 Submit copies of inspection and test reports to the Departmental Representative and Consultant.
	.2 Provide copies to subcontractor of work being inspected or tested, manufacturer or fabricator of material being inspected or tested.
	.3 Provide copies of concrete test results to Concrete Supplier.

	1.8 TESTS AND MIX DESIGNS
	.1 Furnish test results and mix designs as requested.
	.2 Cost of tests and mix designs beyond those called for in Contract Documents or beyond those required by law of Place of Work will be appraised by the Departmental Representative and may be authorized as recoverable.

	1.9 EQUIPMENT AND SYSTEMS
	.1 Submit adjustment and balancing reports for mechanical, electrical and building equipment systems.


	Part 2 Products
	2.1 NOT USED
	.1 Not Used.


	Part 3 Execution
	3.1 NOT USED
	.1 Not Used.



	2017-1050-015100-TEMPORARY UTILITIES
	Part 1 General
	1.1 PRECEDENCE
	.1 For Federal Government Projects, Division 1 Sections take precedence over technical specification sections in other Divisions of this Project Manual.

	1.2 INSTALLATION AND REMOVAL
	.1 Provide temporary utilities controls in order to execute work expeditiously.
	.2 Remove from site all such work after use.

	1.3 WATER SUPPLY
	.1 The Departmental Representative will make available, for the extent that it is available, a supply of potable water for construction use at no charge to the Contractor
	.2 Arrange for connection with appropriate utility company and pay costs for installation, maintenance and removal.
	.3 The Contractor shall provide all necessary hoses, lines, connections, and other ancillary hardware which may be required.
	.4 The services are to be returned to their original condition at the temporary locations, or left in an altered condition only as approved by the Departmental Representative.

	1.4 TEMPORARY HEATING AND VENTILATION
	.1 Provide temporary heating required during construction period, including attendance, maintenance and fuel.
	.2 Construction heaters used inside building must be vented to outside or be flameless type. Solid fuel salamanders are not permitted.
	.3 Provide temporary heat and ventilation in enclosed areas as required to:
	.1 Facilitate progress of Work.
	.2 Protect Work and products against dampness and cold.
	.3 Prevent moisture condensation on surfaces.
	.4 Provide ambient temperatures and humidity levels for storage, installation and curing of materials.
	.5 Provide adequate ventilation to meet health regulations for safe working environment.

	.4 Maintain temperatures of minimum 10 degrees C in areas where construction is in progress.
	.5 Ventilating:
	.1 Prevent accumulations of dust, fumes, mists, vapours or gases in areas occupied during construction.
	.2 Provide local exhaust ventilation to prevent harmful accumulation of hazardous substances into atmosphere of occupied areas.
	.3 Dispose of exhaust materials in manner that will not result in harmful exposure to persons.
	.4 Ventilate storage spaces containing hazardous or volatile materials.
	.5 Ventilate temporary sanitary facilities.
	.6 Continue operation of ventilation and exhaust system for time after cessation of work process to assure removal of harmful contaminants.

	.6 Permanent heating system of building, not to be used for heating.
	.7 Maintain strict supervision of operation of temporary heating and ventilating equipment to:
	.1 Conform with applicable codes and standards.
	.2 Enforce safe practices.
	.3 Prevent abuse of services.
	.4 Prevent damage to finishes.
	.5 Vent direct-fired combustion units to outside.

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

	1.5 TEMPORARY POWER AND LIGHT
	.1 The Departmental Representative will make available, for the extent and capacity that it is available, temporary 120V power during construction for temporary lighting and operating of power tools at no charge to the Contractor.
	.2 Connect to existing power supply in accordance with Canadian Electrical Code.
	.3 Arrange for connection with appropriate utility company. Pay costs for installation, maintenance and removal.
	.4 Temporary power for equipment requiring in excess of that available on-site is responsibility of the Contractor.
	.5 Provide and maintain temporary lighting throughout project.

	1.6 TEMPORARY COMMUNICATION FACILITIES
	.1 Arrange and pay for telephone service for site superintendent and use of Departmental and Consultant.

	1.7 FIRE PROTECTION
	.1 Provide and maintain temporary fire protection equipment during performance of Work required by insurance companies having jurisdiction and governing codes, regulations and bylaws.
	.2 Burning rubbish and construction waste materials is not permitted on site.


	Part 2 Products
	2.1 NOT USED
	.1 Not Used.


	Part 3 Execution
	3.1 NOT USED
	.1 Not Used.



	2017-1050-015200-CONSTRUCTION FACILITIES
	Part 1 General
	1.1 PRECEDENCE
	.1 For Federal Government Projects, Division 1 Sections take precedence over technical specification sections in other Divisions of this Project Manual.

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

	1.3 SITE STORAGE/LOADING
	.1 Confine work and operations of employees to areas allowed for by Departmental Representative. Do not unreasonably encumber premises with products.
	.2 Do not load or permit to load any part of Work with weight or force that will endanger Work.

	1.4 EQUIPMENT, TOOL AND MATERIALS STORAGE
	.1 Provide and maintain, in clean and orderly condition, lockable weatherproof sheds for storage of tools, equipment and materials.
	.2 Locate materials not required to be stored in weatherproof sheds on site in manner to cause least interference with work activities.

	1.5 SANITARY FACILITIES
	.1 Provide sanitary facilities for work force in accordance with governing regulations and ordinances.
	.2 Post notices and take precautions as required by local health authorities. Keep area and premises in sanitary condition.

	1.6 POLLUTION CONTROL
	.1 The use of gas or diesel-powered equipment within interior spaces is strictly prohibited.
	.2 Prevent sandblasting and other extraneous materials from contaminating air beyond application area, by providing temporary enclosures and/or other control methods. If necessary, arrange for shutdown of air handling units which have air intakes in t...
	.3 Control noxious and hazardous gases. Prevent hazardous accumulations. Control emission from equipment and plant to local authority’s emission requirements.
	.4 On exterior, cover or wet down dry materials and rubbish to prevent blowing dust and debris. Provide dust control for temporary roads.

	1.7 CLEAN-UP
	.1 Remove construction debris, waste materials, packaging material from work site daily.
	.2 Clean dirt or mud tracked onto paved or surfaced roadways.
	.3 Store materials resulting from demolition activities that are salvageable.
	.4 Stack stored new or salvaged material not in construction facilities.


	Part 2 Products
	2.1 NOT USED
	.1 Not Used.


	Part 3 Execution
	3.1 NOT USED
	.1 Not Used.



	2017-1050-015600-TEMPORARY BARRIERS AND ENCLOSURES
	Part 1 General
	1.1 PRECEDENCE
	.1 For Federal Government Projects, Division 1 Sections take precedence over technical specification sections in other Divisions of this Project Manual.

	1.2 INSTALLATION AND REMOVAL
	.1 Provide temporary controls in order to execute Work expeditiously.
	.2 Remove from site all such work after use.

	1.3 HOARDING
	.1 Confirm with Departmental Representative locations and installation of site hoarding minimum 5 days prior to installation.
	.2 The Contractor must barricade off the area under construction to prevent unauthorized access to the construction area. Suitable barricades and protection systems include:
	.1 Cover all surface patches not able to be completed prior to days end with 19mm plywood, secured to deck to prevent shifting. Ensure coverings are capable of supporting a construction load of 1.0 kPa.
	.2 Barricade areas below through-slab repairs prior to commencement of demolition.
	.3 Erect temporary 1.8m high construction fencing with a privacy screen along full length and height.

	.3 Repair surface coatings and/or finishes which are damaged by temporary hoardings and barricades.
	.4 Erect and maintain access walkways including roof and side covers, complete with signs and electrical lighting as required by law.

	1.4 WEATHER ENCLOSURES
	.1 Provide weather tight closures to unfinished openings, tops of shafts and other openings in paving, floors and roofs.
	.2 Design enclosures to withstand wind pressure.

	1.5 DUST TIGHT SCREENS
	.1 Provide dust tight screens to localize dust generating activities, and for protection of workers, finished areas of Work and public.
	.2 Maintain and relocate protection until such work is complete.

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

	1.7 PROTECTION FOR OFF-SITE AND PUBLIC PROPERTY
	.1 Protect surrounding private and public property from damage during performance of Work.
	.2 Be responsible for damage incurred.

	1.8 PROTECTION OF BUILDING FINISHES
	.1 Provide protection for finished and partially finished building finishes and equipment during performance of Work.
	.2 Provide necessary screens, covers, and hoardings.
	.3 Be responsible for damage incurred due to lack of or improper protection.


	Part 2 Products
	2.1 NOT USED
	.1 Not Used.


	Part 3 Execution
	3.1 NOT USED
	.1 Not Used.



	2017-1050-017411-CLEANING
	Part 1 General
	1.1 PRECEDENCE
	.1 For Federal Government Projects, Division 1 Sections take precedence over technical specification sections in other Divisions of this Project Manual.

	1.2 PROJECT CLEANLINESS
	.1 Maintain Work in tidy condition, free from accumulation of waste products and debris, other than that caused by Departmental Representative or other Contractors.
	.2 Remove waste materials from site at daily regularly scheduled times. Do not burn waste materials on site.
	.3 Make arrangements with and obtain permits from authorities having jurisdiction for disposal of waste and debris.
	.4 Provide on-site containers for collection of waste materials and debris.
	.5 Dispose of waste materials and debris off site.
	.6 Clean interior areas prior to start of finishing work, and maintain areas free of dust and other contaminants during finishing operations.
	.7 Store volatile waste in covered metal containers, and remove from premises at end of each working day.
	.8 Provide adequate ventilation during use of volatile or noxious substances. Use of building ventilation systems is not permitted for this purpose.
	.9 Use only cleaning materials recommended by manufacturer of surface to be cleaned, and as recommended by cleaning material manufacturer.
	.10 Schedule cleaning operations so that resulting dust, debris and other contaminants will not fall on wet, newly painted surfaces nor contaminate building systems.

	1.3 FINAL CLEANING
	.1 When Work is Substantially Performed remove surplus products, tools, construction machinery and equipment not required for performance of remaining Work.
	.2 Remove waste products and debris other than that caused by others, and leave Work clean and suitable for occupancy.
	.3 Prior to final review remove surplus products, tools, construction machinery and equipment.
	.4 Remove waste products and debris other than that caused by Departmental Representative or other Contractors.
	.5 Remove waste materials from site at regularly scheduled times. Do not burn waste materials on site.
	.6 Make arrangements with and obtain permits from authorities having jurisdiction for disposal of waste and debris.
	.7 Remove stains, spots, marks and dirt from existing surfaces, fixtures, and finishes within the work area or affected by the affected by the Work.
	.8 Broom clean and wash exterior walks, steps and surfaces; rake clean other surfaces of grounds.
	.9 Remove dirt and other disfiguration from exterior surfaces.
	.10 Sweep and power wash clean all work areas.
	.11 Remove construction debris from drains and pits.


	Part 2 Products
	2.1 NOT USED
	.1 Not Used.


	Part 3 Execution
	3.1 NOT USED
	.1 Not Used.



	2017-1050-017800-CLOSEOUT SUBMITTALS
	Part 1 General
	1.1 PRECEDENCE
	.1 For Federal Government Projects, Division 1 Sections take precedence over technical specification sections in other Divisions of this Project Manual.

	1.2 SECTION INCLUDES
	.1 As-built drawings, samples, and specifications.
	.2 Product data, materials and finishes, and related information.
	.3 Record documents.

	1.3 RELATED SECTIONS
	.1 Section 01 33 00 – Submittal Procedures
	.2 Section 03 20 00 – Concrete Reinforcing
	.3 Section 03 30 00 – Cast-in-Place Concrete
	.4 Section 21 05 01 – Common Work Results for Mechanical
	.5 Section 23 05 29 – Hangers and Supports for HVAC Piping and Equipment
	.6 Section 23 08 01 – Performance Verification Mechanical Piping Systems

	1.4 SUBMISSION
	.1 Copy will be returned after final inspection, with Departmental Representative’s comments.
	.2 Revise content of documents as required prior to final submittal.
	.3 Two weeks prior to Substantial Performance of the Work, submit to the Departmental Representative, four final copies of operating and maintenance manuals in English.
	.4 If requested, furnish evidence as to type, source and quality of products provided.
	.5 Pay costs of transportation.

	1.5 OPERATION AND MAINTENANCE MANUAL FORMAT
	.1 Organize data in the form of an instructional manual.
	.2 Binders: vinyl, hard covered, 3 'D' ring, loose leaf 219 x 279 mm with spine and face pockets.
	.3 When multiple binders are used, correlate data into related consistent groupings. Identify contents of each binder on spine.
	.4 Cover: Identify each binder with type or printed title 'Project Record Documents'; list title of project and identify subject matter of contents.
	.5 Arrange content by systems under Section numbers and sequence of Table of Contents.
	.6 Provide tabbed fly leaf for each separate product and system, with typed description of product and major component parts of equipment.
	.7 Text: Manufacturer's printed data, or typewritten data.
	.8 Drawings: provide with reinforced punched binder tab. Bind in with text; fold larger drawings to size of text pages.

	1.6 CONTENTS - EACH VOLUME
	.1 Table of Contents: provide title of project;
	.1 date of submission;
	.2 names, addresses, and telephone numbers of Departmental Representative, Consultants, and Contractor with name of responsible parties; and
	.3 schedule of products and systems, indexed to content of volume.

	.2 For each product or system, list names, addresses and telephone numbers of Subcontractors and Suppliers, including local source of supplies and replacement parts.
	.3 Product Data: mark each sheet to clearly identify specific products and component parts, and data applicable to installation; delete inapplicable information.
	.4 Drawings: supplement product data to illustrate relations of component parts of equipment and systems, to show control and flow diagrams.
	.5 Typewritten Text: as required to supplement product data.

	1.7 AS-BUILT DOCUMENTS AND SAMPLES
	.1 In addition to requirements in General Conditions, maintain for Departmental Representative one record copy of:
	.1 Contract Drawings.
	.2 Specifications.
	.3 Addenda.
	.4 Change Orders and other modifications to the Contract.
	.5 Reviewed shop drawings, product data, and samples.
	.6 Field test records.
	.7 Inspection certificates.
	.8 Manufacturer's certificates.

	.2 Store as-built documents and samples in field office apart from documents used for construction. Provide files, racks, and secure storage.
	.3 Label as-built documents and file in accordance with Section number listings in List of Contents of this Project Manual. Label each document "AS-BUILT DOCUMENTS" in neat, large, printed letters.
	.4 Maintain as-built documents in clean, dry and legible condition. Do not use as-built documents for construction purposes.
	.5 Keep as-built documents and samples available for inspection by Departmental Representative.

	1.8 RECORDING ACTUAL SITE CONDITIONS
	.1 Record information on set of black line opaque drawings, and in a copy of the Project Manual/specifications, provided by Departmental Representative.
	.2 Provide felt tip marking pens, maintaining separate colours for each major system, for recording information.
	.3 Record information concurrently with construction progress. Do not conceal Work until required information is recorded.
	.4 Take photographs of existing conditions where excavated and accessible, showing configuration of existing conditions, progress of repair work and final conditions. Number and label the photographs and locate the photographs on the as-built drawings.
	.5 Contract Drawings and shop drawings: legibly mark each item to record actual construction, including:
	.1 Measured depths of elements of foundation in relation to finish first floor datum.
	.2 Measured horizontal and vertical locations of underground utilities and appurtenances, referenced to permanent surface improvements.
	.3 Measured locations of internal utilities and appurtenances, referenced to visible and accessible features of construction.
	.4 Field changes of dimension and detail.
	.5 Changes made by change orders.
	.6 Details not on original Contract Drawings.
	.7 References to related shop drawings and modifications.

	.6 Specifications: legibly mark each item to record actual construction, including:
	.1 Manufacturer, trade name, and catalogue number of each product actually installed, particularly optional items and substitute items.
	.2 Changes made by Addenda and change orders.

	.7 Other Documents: maintain manufacturer's certifications, inspection certifications, field test records, required by individual specifications sections.

	1.9 RECORD DOCUMENTS
	.1 Mark completed and reviewed as-built documents as "RECORD DOCUMENTS".  Include all revisions, with special emphasis on mechanical, and reinforced concrete.
	.2 Submit completed record documents to Departmental Representative in electronic form, accompanied by 3 hard copy sets.

	1.10 EQUIPMENT AND SYSTEMS
	.1 Maintenance Requirements: include routine procedures and guide for trouble-shooting; disassembly, repair, and reassembly instructions; and alignment, adjusting, balancing, and checking instructions.
	.2 Include test and balancing reports as specified in individual sections.
	.3 Additional requirements: As specified in individual specification sections.

	1.11 MATERIALS AND FINISHES
	.1 Building Products, Applied Materials, and Finishes: include product data, with catalogue number, size, composition, and colour and texture designations.
	.2 Moisture-protection and Weather-exposed Products: include manufacturer's recommendations for cleaning agents and methods, precautions against detrimental agents and methods, and recommended schedule for cleaning and maintenance.
	.3 Additional Requirements: as specified in individual specifications sections.

	1.12 WARRANTIES AND BONDS
	.1 Separate each warranty or bond with index tab sheets keyed to Table of Contents listing.
	.2 List Subcontractor, Supplier, and manufacturer, with name, address, and telephone number of responsible principal.
	.3 Obtain warranties and bonds, executed in duplicate by Subcontractors, Suppliers, and manufacturers, within ten days after completion of the applicable item of work.
	.4 Except for items put into use with Owner's permission, leave date of beginning of time of warranty until the Date of Substantial Performance is determined.
	.5 Verify that documents are in proper form, contain full information, and are notarized.
	.6 Co-execute submittals when required.
	.7 Retain warranties and bonds until time specified for submittal.



	2017-1050-031000_CONC FORMING
	Part 1 General
	1.1 REFERENCES
	.1 Canadian Standards Association (CSA International)
	.1 CSA-A23.1-14/A23.2-14, Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete.
	.2 CSA-O86-14, Engineering Design in Wood.
	.3 CSA O121-17, Douglas Fir Plywood.
	.4 CSA O151-17, Canadian Softwood Plywood.
	.5 CSA S269.1-1975(R2003), Falsework for Construction Purposes.
	.6 CAN/CSA-S269.3-M92(R2008), Concrete Formwork, National Standard of Canada


	1.2 MEASUREMENT PROCEDURES
	.1 No measurement will be made under this Section. Include costs in items of work for which concrete formwork and falsework is required.


	Part 2 Products
	2.1 MATERIALS
	.1 Formwork materials:
	.1 For concrete without special architectural features, use wood and wood product formwork materials to CSA-O121, CAN/CSA-O86, CSA O437 Series, and CSA-O153.
	.2 For concrete with special architectural features, use formwork materials to CSA-A23.1/A23.2.

	.2 Form ties:
	.1 For concrete not designated 'Architectural', use removable or snap-off metal ties, fixed or adjustable length, free of devices leaving holes larger than 25 mm diameter in concrete surface.
	.2 For Architectural concrete, use snap ties complete with plastic cones and light grey concrete plugs.

	.3 Form liner:
	.1 Plywood:  high density overlay, medium density overlay, Douglas Fir to CSA O121, Canadian Softwood Plywood to CSA O151.

	.4 Form stripping agent: colourless mineral oil, non-toxic, biodegradable, low VOC, free of kerosene.
	.5 Falsework materials: to CSA-S269.1.


	Part 3 Execution
	3.1 FABRICATION AND ERECTION
	.1 Fabricate and erect falsework in accordance with CSA S269.1.
	.2 Refer to drawings for concrete members requiring architectural exposed finishes.
	.3 Do not place shores and mud sills on frozen ground.
	.4 Provide site drainage to prevent washout of soil supporting mud sills and shores.
	.5 Fabricate and erect formwork in accordance with CAN/CSA-S269.3 to produce finished concrete conforming to shape, dimensions, locations and levels indicated within tolerances required by CSA-A23.1/A23.2.
	.6 Align form joints and make watertight. Keep form joints to minimum.
	.7 Use inch (25 mm) chamfer strips on external corners and/or 1-inch (25 mm) fillets at interior corners, joints, unless specified otherwise.
	.8 Form chases, slots, openings, drips, recesses, expansion and control joints as indicated.
	.9 Build in anchors, sleeves, and other inserts required to accommodate Work specified in other sections.
	.1 Ensure that anchors and inserts will not protrude beyond surfaces designated to receive applied finishes, including painting.

	.10 Clean formwork in accordance with CSA-A23.1/A23.2, before placing concrete.

	3.2 REMOVAL AND RESHORING
	.1 Leave formwork in place for following minimum periods of time after placing concrete.
	.1 Structural slab repairs: Three (3) days or the time it takes to reach 70% of the 28 day design strength, whichever is greater.
	.2 Miscellaneous curbs, pads, etc.: One (1) day.

	.2 Remove formwork when concrete has reached 70% of its design strength or minimum period noted above, whichever comes later, and replace immediately with adequate reshoring.
	.3 Provide necessary reshoring of members where early removal of forms may be required or where members may be subjected to additional loads during construction as required.
	.4 Space reshoring in each principal direction at not more than 3000 mm apart.
	.5 Re-use formwork and falsework subject to requirements of CSA-A23.1/A23.2.



	2017-1050-032000_CONC REINFORCING
	Part 1 General
	1.1 REFERENCES
	.1 CSA International
	.1 CSA-A23.1-14/A23.2-14, Concrete Materials and Methods of Concrete Construction/Test Methods and Standard Practices for Concrete.
	.2 CAN/CSA-A23.3-14, Design of Concrete Structures.
	.3 CSA-G30.18-09(2014), Carbon Steel Bars for Concrete Reinforcement.
	.4 CSA-G40.20/G40.21-13, General Requirements for Rolled or Welded Structural Quality Steel/Structural Quality Steel.

	.2 Reinforcing Steel Institute of Canada (RSIC)
	.3 RSIC-2004, Reinforcing Steel Manual of Standard Practice.

	1.2 measurement procedures
	.1 No measurement will be made under this Section.
	.1 Include reinforcement costs in items of concrete work in Section 03 30 00 - Cast-In-Place Concrete.



	Part 2 Products
	2.1 MATERIALS
	.1 Substitute different size bars only if permitted in writing by Departmental Representative.
	.2 Reinforcing steel: All reinforcing steel to be CAN/CSA-G30.18M grade 400R deformed bars except column ties and beam stirrups which shall be grade 400W.
	.3 Reinforcing steel: weldable low alloy steel deformed bars to CSA-G30.18.
	.4 Cold-drawn annealed steel wire ties: to ASTM A82/A82M.
	.1 Chairs, bolsters, bar supports, spacers: to CSA-A23.1/A23.2.
	.2 Mechanical splices: subject to approval of Departmental Representative.

	2.2 FABRICATION
	.1 Fabricate reinforcing steel in accordance with CSA-A23.1/A23.2 and Reinforcing Steel Manual of Standard Practice by the Reinforcing Steel Institute of Canada.
	.2 Obtain Departmental Representative's written approval for locations of reinforcement splices other than those shown on placing drawings.
	.3 Upon approval of Departmental Representative, weld reinforcement in accordance with CSA W186.
	.4 Ship bundles of bar reinforcement, clearly identified in accordance with bar bending details and lists.

	2.3 SOURCE QUALITY CONTROL
	.1 Upon request, provide Departmental Representative with certified copy of mill test report of reinforcing steel, showing physical and chemical analysis.
	.2 Provide material data sheets and shop drawings for the reinforcing adhesive.
	.3 Upon request inform Departmental Representative of proposed source of material to be supplied.


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

	3.2 PLACING REINFORCEMENT
	.1 Place reinforcing steel as indicated on drawings and in accordance with CSA-A23.1/A23.2.
	.2 Prior to placing concrete, obtain Departmental Representative’s approval of reinforcing material and placement.
	.3 Ensure cover to reinforcement is maintained during concrete pour.

	3.3 DOWELING PROCEDURES
	.1 For bars that are indicated as being dowelled, drill in and grout bars into slab as follows:
	.1 10M bars, 150 mm
	.2 15M bars, 200 mm

	.2 Use only approved adhesive to manufacturer’s instructions. Acceptable product:
	.1 Hilti HIT HY-200 by Hilti Canada.
	.2 Sika AnchorFix 3001 by Sika Canada Inc.

	.3 Clean hole thoroughly prior to application of adhesive. Use injection or caulking gun to ensure that the adhesive fills the bottom of the hole prior to embedment of bar.



	2017-1050-033000_CAST-IN-PLACE CONCRETE
	Part 1 General
	1.1 REFERENCES
	.1 Canadian Standards Association (CSA)
	.1 CSA-A23.1/A23.2-14, Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete.
	.2 CAN/CSA-A3000-13, Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005)
	.3 CSA A283-06 (2016), Qualification Code for Concrete Testing Laboratories.

	.2 American Concrete Institute (ACI)
	.1 ACI 309R-05, Guide for the Consolidation of Concrete.

	.3 American Society for Testing and Materials International (ASTM)
	.1 ASTM C260/C260M-10a, Specification for Air-Entraining Admixtures for Concrete.
	.2 ASTM C494/C494M-17 Standard Specification for Chemical Admixtures for Concrete.
	.3 ASTM C928/C928M-13, Standard Specification for Packaged, Dry, Rapid-Hardening Cementitious Materials for Concrete Repairs.

	.4 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-51.34-M86(R1988), Vapour Barrier, Polyethylene Sheet for Use in Building Construction.


	1.2 MEASUREMENT PROCEDURES
	1.3 CERTIFICATES
	.1 Provide certification that mix proportions selected will produce concrete of quality, yield and strength as specified in concrete mixes, and will comply with CSA-A23.1. Certification letter to be sealed by an engineer registered in the Province of ...
	.2 Provide certification that plant, equipment, and materials to be used in concrete comply with requirements of CSA-A23.1. Certification letter to be sealed by an engineer registered in the Province of Manitoba.

	1.4 Abbreviations
	.1 Cement: hydraulic cement or blended hydraulic cement (XXb - where b denotes blended).
	.1 Type GU or GUb - General use cement.
	.2 Type CI - with CaO content ranging from 8 to 20%.

	.2 SCM – Supplemental cementing materials.
	.3 SSD - Saturated surface dry.
	.4 WRA – Water reducing agent.

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

	.2 Concrete delivery: ensure continuous concrete delivery from plant meets CSA A23.1/A23.2.


	Part 2 Products
	2.1 Materials
	.1 The concrete constituents shall comply with the following standards:
	.1 Cement: to CAN/CSA-A3001.
	.2 Blended Hydraulic cement:  to CAN/CSA-A3001.
	.3 Supplementary cementing materials:  to CAN/CSA-A3001.
	.4 Water:  To CSA-A23.1.
	.5 Aggregates: to CSA-A23.1. Coarse aggregates to be normal density.
	.6 Air entraining admixture: ASTM C260.
	.7 Chemical admixtures: ASTM C494/C494M. Consultant via Departmental Representative to approve accelerating or set retarding admixtures during cold and hot weather.


	2.2 Mix Requirements
	.1 Proportion normal density concrete in accordance with CSA-A23.1, Table 5, Alternative 1 to obtain the following performance:
	.1 Type  Structural concrete exposed to soil (i.e. grade beam, exterior walls, etc.)
	.1 Class of exposure: F-2
	.2 Minimum compressive strength at 28 days: 25 MPa.
	.3 Air category: 2 (4% to 7%)
	.4 Supplemental Cementing Materials (SCM): Class CI Fly-Ash.
	.5 Nominal size of coarse aggregate: 20 mm.
	.6 Slump at point of discharge: consistent with placement and consolidation methods, equipment, and site conditions and as approved by Consultant via Departmental Representative.



	2.3 Bonding Slurry
	.1 The bonding slurry shall consist of a cement/sand grout mixed in a 1:1 ratio by weight to a maximum water/cement ratio of 0.40 in accordance with CSA-A23.1 and as follows:
	.1 1.0 kg Type GU to CSA A3001.
	.2 1.0 kg SSD concrete sand to CSA A23.1.
	.3 0.40 kg Water to CSA A23.1.
	.4 High range water reducing agent to ASTM C494/C494M as required and approved by Consultant via Departmental Representative.
	.5 Volume batching will be permitted provided the volumes are calibrated by weight prior to batching. The measuring containers shall be clearly labelled, indicating material type, calibrated weight of material, and calibrated volume. The Departmental ...
	.6 Shovel batching is strictly prohibited.

	.2 Alternative Method: Plastic concrete from same mix utilized for overlying concrete. Scrub plastic concrete. Scrub plastic concrete into substrate with stiff bristled broom or brush to produce a uniform thickness of 1/8” over entire area. Collect an...

	2.4 Accessories
	.1 Evaporation retardant: Acceptable Product:
	.1 MasterKure ER 50, formerly (Confilm) by BASF Building Systems at a minimum application rate of 4.9 m²/L.

	.2 Cure and sealing compound: to ASTM C309, Type 1. Acceptable product(s):
	.1 Florseal WB by Sika Canada Inc. at a minimum application rate of 4.9 m²/L.
	.2 MasterKure CC, formerly (Kure-N-Seal) by BASF Building Systems at a minimum application rate of 4.9 m²/L.

	.3 Vapour Barrier: 10 mil polyethylene film to CAN/CGSB-51.34.

	2.5 Granular Base
	.1 Comply with Section 32 11 23 - Aggregate Base Courses.


	Part 3 Execution
	3.1 Preparation
	.1 Obtain Consultant's approval via Departmental Representative before placing concrete. Provide 24 hours notice prior to placing of concrete.
	.2 Place reinforcing steel and install dowels to Section 03 20 00 - Concrete Reinforcement. Provide dowels at locations shown on the drawings.
	.3 Ensure reinforcement and inserts are not disturbed during concrete placement.
	.4 Prior to placing of concrete obtain Consultant's approval via Departmental Representative of proposed method for protection of concrete during placing and curing in adverse weather. Protection and curing must comply with the hot weather and cold we...
	.5 Maintain accurate records of poured concrete items to indicate date, location of pour, quality, air temperature and test samples taken.
	.6 In locations where new concrete is dowelled to existing work, drill holes in existing concrete. Place steel dowels of deformed steel reinforcing bars and grout to anchor and hold dowels in positions as indicated. Refer to Section 03 20 00.
	.7 Do not place load upon new concrete until authorized by Consultant via Departmental Representative.
	.8 Provide formwork and falsework to Section 03 10 00 - Concrete Forms and Accessories.
	.9 Maintain accurate records of poured concrete items to indicate date, location of pour, quality, air temperature and test samples taken.
	.10 Provide temporary bridging as required to permit access to all areas during placement, finishing and curing.
	.11 Do not place concrete until screed rails for hand operated strike-off devices are in place and firmly secured.
	.1 Rails to be of type, and so installed, that no springing or deflection will occur due to weight of finishing equipment.
	.2 Set rails or headers to elevations to produce deck true to required grade and cross section.
	.3 Use polyethylene film or plastic-coated tape if necessary to prevent concrete from bonding to rails.
	.4 Do not treat rails with release agents or parting compounds.
	.5 Subject to approval of the Consultant via Departmental Representative, screed rail anchors which remain in the concrete may be used provided they are non-corroding and sit a minimum of 30 mm below the finished surface of the concrete.


	3.2 Mix Production
	.1 Concrete to be mixed, delivered and placed in accordance with CSA A23.1.
	.2 Concrete to be batched and mixed at a Ready-Mix plant and delivered to site in ready to place form.
	.3 Control of slump on the job site to be in accordance with CSA-A23.1 except as otherwise specified below:
	.1 The addition of water to increase slump is strictly prohibited unless prior written permission from concrete supplier is obtained.
	.2 The use of WRA may be required to aid in placement of the concrete and obtain adequate consolidation in heavily reinforced sections.
	.3 WRA addition shall occur at the batch plant or on site. For site addition, concrete supplier to provide written notice minimum 2 weeks prior to commencement of concrete work, indicating recommended dosages based on slump at point of discharge.
	.4 Site addition WRA will be the responsibility of the concrete supplier.
	.5 Slump and air must be measured both before and after addition of WRA.


	3.3 Placement
	.1 Place concrete work in accordance with CSA-A23.1.
	.2 Concrete may be transported to placement location by pump or trolley.
	.3 When concrete is placed by pump, the initial slurry used to prime the pump shall not be incorporated into the topping. The slurry shall be trapped and disposed off-site.
	.4 Ensure high points and slopes to drains as shown on drawings are maintained.
	.5 Pour concrete continuously between predetermined construction and control joints. Do not break or interrupt successive pours such that cold joints occur. Install a construction dam or bulkhead in case of a delay longer than 60 minutes.  During dela...
	.6 Protect freshly placed concrete from exposure to dust, debris and precipitation.
	.7 Sleeves and inserts.
	.1 No sleeves, ducts, pipes or other openings shall pass through concrete members except where indicated or approved by Consultant via Departmental Representative.
	.2 Electrical conduits, junction and fixture boxes shall not be embedded within concrete members.
	.3 Sleeves and openings greater than 100 x 100 mm not indicated, must be approved by Consultant via Departmental Representative.
	.4 Do not eliminate or displace reinforcement to accommodate hardware. If inserts cannot be located as specified, obtain approval of modifications from Consultant via Departmental Representative before placing of concrete.
	.5 Check locations and sizes of sleeves and openings shown on drawings.
	.6 Set special inserts for strength testing as indicated and as required by non-destructive method of testing concrete.


	3.4 Finishing
	.1 Finish concrete in accordance with CSA-A23.1/A23.2.
	.2 Consolidate concrete in accordance with CSA A23.1 and ACI 309.
	.3 Under adverse conditions only, excess bleed water may be removed from the surface using procedures acceptable to Departmental Representative and those noted in CSA-A23.1. Ensure surface is not damaged.
	.4 Immediately after final finishing apply approved evaporation retardant at indicated coverage rate. Evaporation retardant is not to be applied during finishing operations nor should it be worked into the surface.
	.5 Unless otherwise indicated round edges of formed joints in pavements with a 10 mm radius edging tool.
	.6 Flatwork:
	.1 Continuously consolidate and finish to specified elevations, ensuring thickness and required elevations are maintained.
	.2 Use of a floating vibratory screed to consolidate the top surface of the concrete will be mandatory.
	.1 The use of screed rails may be required to meet required surface tolerances.
	.2 Move vibrating screed forward as rapidly as possible while allowing proper consolidation and finishing of the concrete surface. Extended use of a vibratory screed may result in segregation of the concrete producing excessive mortar at the surface w...

	.3 Immediately after concrete has been placed and consolidated, bull-float slab surface to a smooth uniform surface.
	.4 When the surface is sufficiently set to accommodate the weight of a person with only minor indentation of the surface, and all bleed water has evaporated, use one pass of a power float surface to smooth out the surface. A light hand trowel will the...
	.5 Use of hand trowels will be required to hand finish areas the finishing machine cannot reach.
	.6 Surface free of all trowel marks and ridges.

	.7 Vertical Formed Surface
	.1 Where applicable finishing of formed surfaces shall commence immediately after stripping the forms.
	.2 All form ties and other metal items shall be removed or cut back to a depth of at least 20 mm from the surface of the concrete.
	.3 Patch surface defects as directed by Consultant via Departmental Representative.
	.4 Unless otherwise indicated in the Schedule of Finishes all formed surfaces shall receive a smooth-form finish in accordance with CSA-A23.1.
	.5 Vertical surfaces of curbs, walls, upstands, etc. shall receive a smooth-rubbed finish in accordance with CSA A23.1.
	.6 Rub exposed sharp edges of concrete with carborundum to produce 3 mm radius edges unless otherwise indicated.


	3.5 Joints
	.1 Install control joints at locations shown on the drawings. Joints shall correspond to location of slip dowels.
	.2 Location of control and construction joints:
	.1 Concrete pavements: As shown on Drawings.
	.2 Other flatwork not shown on drawings: not more than 15’ on-centre and matching joints in adjacent work.
	.3 Control joints in upstand walls and curbs to be formed matching joints in adjacent work (no more that 15’ on-centre) and using a 1/2” x 1/2” form strip on each face. Tool in joints along top surface corresponding to form strips.

	.3 Control joints and construction joints shall be formed or tooled at locations shown. Refer to Drawings for paving patterns and joint locations.
	.1 All joints to be sawcut via specialized dry-process cutting.
	.1 Sawcut to a minimum of one 1.5” or one-quarter of the depth of the slab, whichever is greater, following initial set of concrete.
	.2 Timing of the saw cutting will vary with weather conditions however are typically completed within 1 to 4 hours after final finishing. Timing of the saw cutting will be the responsibility of the Contractor. Sawcutting 24 hours following placement w...


	.4 Where paving abuts curbs, walls and other vertical surfaces use 12 mm asphalt impregnated fibre board.
	.5 Unless otherwise indicated, all control and construction joints to be filled with a flexible joint sealant in accordance with 07910.

	3.6 Curing
	.1 Cure and protect concrete in accordance with requirements CSA A23.1.
	.2 Concrete surfaces to be cured at a minimum temperature of 10 C for the entire curing period.
	.3 Curing methods shall be in accordance with CSA A23.1 unless otherwise indicated.
	.1 Basic curing methods shall consist of one of the following:
	.1 polyethylene sheet;
	.2 forms in contact with concrete surface; or
	.3 curing compounds to ASTM C309 at manufacturer’s specified applications rates, when approved by Consultant via Departmental Representative.

	.2 Requirements for wet-curing:
	.1 Immediately after final finishing, protect exposed surface against plastic shrinkage by means of a fog spray and/or evaporation reducer, until the concrete has enough strength to support the placement of the wetted burlap. When an evaporation reduc...
	.2 Burlap to be thoroughly presoaked by immersing it in water for a period of at least 24 hours immediately prior to placement.
	.3 Commence wet curing with burlap and water as soon as the surface will support the weight of the wetted burlap without deformation. Burlap to be applied in one layer with strips overlapping at least 75 mm and be securely held in place without marrin...
	.4 Wet curing with burlap and water must be maintained for the periods indicated. Periodic rewetting by means of a soaker hoses, sprinklers, or other suitable methods approved by the Consultant via Departmental Representative may be necessary.


	.4 Curing Schedule:
	.1 Structural concrete work, curbs, etc.
	.1 7d at ≥ 10 C and for time necessary to attain 70% of the specified strength with a wet-curing period of not less than 4d.


	.5 Unless noted otherwise the curing regime shall be consistent with the Class of Exposure. Refer to related sections for curing of concrete repair materials.

	3.7 Field Quality Control
	.1 Inspection and testing of concrete and concrete materials will be carried out by a Testing Laboratory designated by Consultant via Departmental Representative in accordance with CSA-A23.1 and Section 01450 - Quality Control and as described herein.
	.1 Testing laboratory to be certified in accordance with CSA A283.

	.2 The Contractor will pay for costs of tests as part of carrying out the concrete work.
	.3 Frequency and Number of Tests:
	.1 Not less than one strength test per 50 m³ of concrete placed and not less than one test for each class of concrete placed on any one day.
	.2 Slump and air measurements will be completed on each of the initial 3 loads of concrete per day of casting to ensure satisfactory control of the air content is established. If adequate control of air content is not established within the first 3 lo...

	.4 Consultant and Departmental Representative may take additional test cylinders during cold weather concreting or when concrete quality is suspect. Cure cylinders on job site under same conditions as concrete which they represent.
	.5 Non-destructive Methods for Testing Concrete shall be in accordance with CSA-A23.2.
	.6 Inspection or testing by Departmental Representative and Consultant will not augment or replace Contractor quality control nor relieve contractual responsibility.

	3.8 Defective Concrete
	.1 Defective concrete: cracking, spalling, scaling and concrete not conforming to required lines, details, dimensions, tolerances, or specified requirements.
	.2 Repair or replacement of defective concrete will be determined by the Consultant and Departmental Representative, based on the specifications and the above guidelines.
	.3 Do not patch, fill, touch-up, repair or replace exposed concrete except upon express direction of consultant via Departmental Representative for each individual use.
	.4 Modify or replace concrete not conforming to lines, detail and elevations indicated on drawings.
	.5 Repair or replace concrete not properly placed, resulting in excessive honeycombing and other defects in critical areas of stress.
	.6 Notify Consultant via Departmental Representative of proposed methods of repairing or replacing defective concrete. Methods of repairing or replacing defective concrete shall be acceptable to the Departmental Representative.



	2017-1050-312333-EXCAV TRENCH AND BACKFILL
	Part 1 General
	1.1 REFERENCES
	.1 Geotechnical Recommendations and Considerations Letter by Dyregrov Robinson Inc. – Appendix
	.2 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 D422-63, Standard Test Method for Particle-Size Analysis of Soils.
	.4 ASTM D698-00ae1, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (600 kN-m/m).
	.5 ASTM D1557-02e1, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (2,700 kN-m/m).
	.6 ASTM D4318-05, Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils.

	.3 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.

	.4 Canadian Standards Association (CSA International)
	.1 CAN/CSA-A3000-13, Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005).
	.1 CSA-A3001-13, Cementitious Materials for Use in Concrete.

	.2 CSA-A23.1/A23.2-14, Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete.


	1.2 SITE CONDITIONS
	.1 The complete soil investigation report and test borehole log for the original building construction is available.

	1.3 UTILITY LINES
	.1 Before commencing work, establish location and extent of underground utility lines in areas of excavation.  Notify Architect of findings.
	.2 Remove abandoned utility lines to distance of 1800 mm from foundations. Cap or otherwise seal lines at cut-off points.
	.3 Record locations of maintained, re-routed and abandoned underground utility lines.
	.4 Make good and pay for damage to existing utility lines resulting from work.

	1.4 PROTECTION
	.1 Protect bottoms of excavations from softening.  Should softening occur, remove softened soil and replace with compacted Type 4 Fill.
	.2 Protect bottoms of excavations from freezing.
	.3 Construct banks in accordance with local by laws.
	.4 Provide adequate protection around bench marks, and geodetic monuments.
	.5 Provide protection to ensure no damage to existing foundations, facilities and equipment situated on site.
	.6 Effect approved measures to minimize dust as result of work.
	.7 Do not stockpile excavated material to interfere with site operation or drainage.
	.8 Provide shoring as required to protect adjacent property and structures.  If excavation shoring is required, submit shop drawings for shoring, formwork and falsework.
	.9 Submit drawings stamped and signed by professional engineer registered or licensed in Province of Manitoba, Canada.

	1.5 COMPACTION DENSITIES
	.1 Compaction densities are percentages of maximum densities obtainable from ASTM D698-70 and correct as noted.

	1.6 Unsatisfactory soil conditions
	.1 Any unsatisfactory or questionable soil conditions revealed during excavation shall be reported immediately to the Departmental Representative and the Consultant.
	.2 All foundation and sub-structural work shall cease until the condition has been examined and approval to proceed has been issued.

	1.7 MATERIAL UNSUITABLE FOR BACKFILL
	1.8 De-watering
	.1 Keep excavation free from water at all times. Provide drainage trenches and sumps as necessary and pump water well away from excavation. Discharge location to be approved by Departmental Representative. Do not discharge water onto private property.


	Part 2 Products
	2.1 MATERIALS
	.1 Granular Fill Materials
	.1 Type 1 Fill (Base Course):  Sound, hard, crushed rock free from shale clay, friable materials, roots and vegetable matter and graded within the following limits:
	75 um     6 – 17
	.2 Type 2 Fill (Sub-base): (Granulars – Type 1) Hard, durable, granular aggregate to be within the following limits when tested to ASTM C117-80 and ASTM C136-76 (AASHTO T27-78 and T11-78) and giving smooth curve without sharp breaks when plotted on se...
	.3 Type 3 Fill: Clean, washed, coarse sand free from clay, shale and organic matter and less than 5% passing the 75 um sieve.
	.4 Type 4 Fill: Pitrun gravel free from silt, clay, loam, friable or soluble materials, vegetative matter and graded as follows:

	.2 CEMENT-STABILIZED FILL
	.1 Cement-Stabilized Fill material to comply with City of Winnipeg CW-2160 “Concrete Underground Structures and Works”, Table 2160.1, item C.


	2.2 Stockpiling
	.1 If required, stockpile fill materials in areas designated by Departmental Representative.  Stockpile granular materials in manner to prevent segregation.  Protect stockpile fill materials from freezing.
	.2 Protect fill materials from contamination.


	Part 3 Execution
	3.1 Excavating
	.1 Excavate to elevations and dimensions indicated for installation, construction and inspection of work specified.
	.2 Excavate to well defined lines to minimize quantity of fill material required.
	.3 Earth bottoms of excavations to be dry undisturbed soil, level, free from loose or organic matter.
	.4 Excavation must not interfere with normal 45 degree splay of bearing from bottom of any footing or pier.
	.5 Dispose of surplus and unsuitable excavated material off site.
	.6 Do not obstruct flow of surface drainage or natural watercourses.
	.7 Earth bottoms of excavations to be undisturbed soil, level, free from loose, soft or organic matter.
	.8 Notify Departmental Representative when soil at bottom of excavation appears unsuitable and proceed as directed by Departmental Representative.
	.9 Obtain Departmental Representative approval of completed excavation.
	.10 Remove unsuitable material from trench bottom to extent and depth directed by Departmental Representative.
	.11 Correct unauthorized excavation at no extra cost as follows:
	.1 Fill under bearing surfaces and footings with concrete specified.
	.2 Fill for trenching with Type 1 or 3 fill compacted to minimum of 92% maximum dry density to ASTM D698-78.
	.3 Fill under paved areas with Type 1 fill compacted to 98% maximum dry density to ASTM 0698-78.

	.12 Do not disturb soil within branch spread of trees or shrubs that are to remain.  If excavating through roots, excavate by hand and cut roots with sharp axe or saw.  Seal cuts with approved tree wound dressing.
	.13 Remove concrete, masonry, paving, walks, demolished foundations, and rubble and other obstructions encountered in the course of excavation.  Excavate trenches to lines and grades shown to a minimum of 150 mm below underside of pipe, conduit, cable...
	.14 Cut trenches 300 mm wider than maximum pipe, conduit, cable, diameter.  Trim and shape trench bottoms and leave free of irregularities, lumps or projections.
	.15 Hand trim, make firm and remove loose material and debris from excavations.  Where material at bottom of excavation is disturbed, compact foundation soil to density at least equal to undisturbed soil.
	.16 Provide shoring to Provincial Safety Standards.

	3.2 Backfilling
	.1 Do not commence backfilling until areas of work to be backfilled have been inspected and approved by Departmental Representative and Consultant.
	.2 Areas to be backfilled shall be free from debris, snow, ice, water or frozen ground.  Backfill and filling material shall not be frozen or contain ice, snow or debris.
	.3 Do not backfill around or over cast-in-place concrete within 2 days of placing.
	.4 Backfill simultaneously each side of walls and other structures to equalize soil pressure.
	.5 Where temporary unbalanced earth pressures are liable to develop on walls or other structures, erect bracing or shoring to counteract unbalance, and leave in place until removal is approved by Departmental Representative.
	.6 Place and compact fill materials in continuous horizontal layers not exceeding 300 mm loose depth.  Use methods to prevent disturbing or damaging buried services, insulation, damp proofing.  Make good any damage.
	.7 Do not use frozen material for backfilling or filling.

	3.3 FILL TYPES AND COMPACTION
	.1 Dimensions specified in following paragraphs are minimum dimensions of fill after compaction.
	.2 Exterior side of perimeter beams:  Use Type 1 fill to underside of asphalt pavement level.  Compact to 98% density.
	.3 Within building areas:
	.1 Once excavation has reached the design subgrade elevation, the excavation slopes and subgrade should be inspected by the geotechnical engineer prior to placement of fill.
	.2 Use Type 1 or 4 Fill compacted to 90% of SPMDD.
	.3 Provide polyethylene vapour barrier under slab as per section 033000.
	.4 Protect sub-grade from frost, desiccation and inundation prior to, during, and after construction.
	.5 Any fill materials required between the approved subgrade and the underside of the slab section noted above should consist of additional granular sub-base, uniformly compacted to 98% of SPMDD.

	.4 Underground Services:
	.1 Pipe and conduit bedding and immediate protective cover:  cradle half diameter of pipe or conduit using Type 3 fill.  After pipe or conduit is in place, cover with 300 mm depth of Type 2 Fill.
	.2 Cable and cable duct bedding and immediate protective cover: cover bottom of trench with 150 mm of Type 3 Fill.  After cables and ducts are in place, side fill ducts with hand tampers and cover with 150 mm of same material.
	.3 Fill above protective cover: in areas within buildings and where paving and walks occur, fill remainder of trench with Type 2 Fill.  In other areas, fill to subgrade level using Type 2 Fill.
	.4 Compaction (unless noted otherwise): compact bedding and immediate protective cover to 95% density, in areas within buildings and where paving and walks occur, compact remainder of fill to 95% density.  In other non-loaded areas compact remainder o...
	.5 Notify Architect and Engineer prior to backfilling of trenches for electrical services.
	.6 If, during progress of work, tests indicate that fills do not meet specified requirements, remove defective fills, replace and retest at no extra cost.

	.5 Backfill for foundation walls and structures:
	.1 Place backfill material above pipe surround.  Use Type 4 fill in layers not more than 200mm in thickness and compact to 95% of the maximum density as determined by the Standard Proctor Compaction Test.
	.2 Control moisture content of the backfill material by adding water or drying the material, at the Contractor’s expense.
	.3 Keep heavy equipment at least 1.5m away from the foundation wall.
	.4 Backfill evenly around structures to minimize unbalanced lateral earth pressure.


	3.4 Inspection and Testing
	.1 Testing of materials and compaction will be carried out by testing laboratory designated by Departmental Representative and as described in Division 0.
	.2 Sieve analysis: Proposed fill materials will be tested to confirm suitability for intended use and conformity with specifications.
	.3 Frequency of Tests
	.1 Excavated surfaces: When undisturbed excavated surface is being prepared, make a series of 3 test of surface for each 500m2 area.
	.2 Fill under floor or other slabs on grade:  Make 3 tests for every 2 lifts of compacted fill.
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	019113 - GENERAL COMMISSIONING (CX) REQUIREMENTS
	Part 1 General
	1.1 Related Requirements
	.1 Section 01 91 31 – Commissioning (Cx) Plans
	.2 Section 01 91 33 – Commissioning Forms

	1.2 Acronyms:
	.1 BMM - Building Management Manual.
	.2 Cx - Commissioning.
	.3 EMCS - Energy Monitoring and Control Systems.
	.4 O M - Operation and Maintenance.
	.5 SV - Static Verification.
	.6 FPT - Functional Performance Testing.
	.7 TAB - Testing, Adjusting and Balancing.

	1.3 General
	.1 Cx is a planned program of tests, procedures and checks carried out systematically on systems and integrated systems of the finished Project. Cx is performed after systems and integrated systems are completely installed, functional and Contractor's...
	.1 Verify installed equipment, systems and integrated systems operate in accordance with contract documents and design criteria and intent.
	.2 Ensure appropriate documentation is compiled into the BMM.

	.2 Contractor assists in Cx process, operating equipment and systems, troubleshooting and making adjustments as required.
	.1 Systems to be operated at full capacity under various modes to determine if they function correctly and consistently at peak efficiency. Systems to be interactively with each other as intended in accordance with Contract Documents and design criteria.
	.2 During these checks, adjustments to be made to enhance performance to meet environmental or user requirements.

	.3 Design Criteria: as per client's requirements or determined by designer.  To meet Project functional and operational requirements.

	1.4 Commissioning Overview
	.1 Section 01 91 31 - Commissioning (Cx) Plan.
	.2 For Cx responsibilities refer to Section 01 91 31 - Commissioning (Cx) Plan.
	.3 Cx to be a line item of Contractor's cost breakdown.
	.4 Cx activities supplement field quality and testing procedures described in relevant technical sections.
	.5 Cx is conducted in concert with activities performed during stage of project delivery.  Cx identifies issues in Planning and Design stages which are addressed during Construction and Cx stages to ensure the facility is constructed and proven to ope...
	.6 Departmental Representative will issue Interim Acceptance Certificate when:
	.1 Completed Cx documentation has been received, reviewed for suitability and approved by Departmental Representative.
	.2 Equipment, components and systems have been commissioned.
	.3 O M training has been completed.


	1.5 Non-conformance To Functional Performance Testing Requirements
	.1 Should equipment, system components, and  associated controls be incorrectly installed or malfunction during Cx, correct deficiencies, re-verify equipment and components within the unfunctional system, including related systems as deemed required b...
	.2 Costs for corrective work, additional tests, inspections, to determine acceptability and proper performance of such items to be borne by Contractor. Above costs to be in form of progress payment reductions or hold-back assessments.

	1.6 Pre-cx Review
	.1 Before Construction:
	.1 Review contract documents, confirm by writing to Departmental Representative.
	.1 Adequacy of provisions for Cx.
	.2 Aspects of design and installation pertinent to success of Cx.


	.2 During Construction:
	.1 Co-ordinate provision, location and installation of provisions for Cx.

	.3 Before start of Cx:
	.1 Have completed Cx Plan up-to-date.
	.2 Ensure installation of related components, equipment, sub-systems, systems is complete.
	.3 Fully understand Cx requirements and procedures.
	.4 Have Cx documentation shelf-ready.
	.5 Understand completely design criteria and intent and special features.
	.6 Submit complete start-up documentation to Departmental Representative.
	.7 Have Cx schedules up-to-date.
	.8 Ensure systems have been cleaned thoroughly.
	.9 Ensure "As-Built" system schematics are available.

	.4 Inform Departmental Representative in writing of discrepancies and deficiencies on finished works.

	1.7 Conflicts
	.1 Report conflicts between requirements of this section and other sections to Departmental Representative before start-up and obtain clarification.
	.2 Failure to report conflict and obtain clarification will result in application of most stringent requirement.

	1.8 Action And Informational Submittals
	.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
	.1 Submit no later than 2 weeks after award of Contract:
	.1 Name of Contractor's Cx agent.
	.2 Draft Cx documentation.
	.3 Preliminary Cx schedule.

	.2 Request in writing to Departmental Representative for changes to submittals and obtain written approval at least 2 weeks prior to start of Cx.
	.3 Submit proposed Cx procedures to Departmental Representative where not specified and obtain written approval at least 2 weeks prior to start of Cx.
	.4 Provide additional documentation relating to Cx process required by Departmental Representative.


	1.9 Commissioning Documentation
	.1 Refer to Section 01 91 33 - Commissioning (Cx) Forms: Installation Check Lists and Static Verification (SV) / Functional Performance Testing (FPT) Forms for requirements and instructions for use.
	.2 Departmental Representative to review and approve Cx documentation.
	.3 Provide completed and approved Cx documentation to Departmental Representative.

	1.10 Commissioning Schedule
	.1 Provide detailed Cx schedule as part of construction schedule.
	.2 Provide adequate time for Cx activities prescribed in technical sections and commissioning sections including:
	.1 Approval of Cx reports.
	.2 Verification of reported results.
	.3 Repairs, retesting, re-commissioning, re-verification.
	.4 Training.


	1.11 Commissioning Meetings
	.1 Convene Cx meetings following project meetings and as specified herein.
	.2 Purpose: to resolve issues, monitor progress, identify deficiencies, relating to Cx.
	.3 Continue Cx meetings on regular basis until commissioning deliverables have been addressed.
	.4 At 50% construction completion stage, Departmental Representative to call a separate Cx scope meeting to review progress, discuss schedule of equipment start-up activities and prepare for Cx.  Issues at meeting to include:
	.1 Review duties and responsibilities of Contractor and subcontractors, addressing delays and potential problems.
	.2 Determine the degree of involvement of trades and manufacturer's representatives in the commissioning process.

	.5 Thereafter Cx meetings to be held until project completion and as required during equipment start-up and functional testing period.
	.6 Meeting will be chaired by Departmental Representative Cx Agent, who will record and distribute minutes.
	.7 Ensure subcontractors and relevant manufacturer representatives are present at 50% and subsequent Cx meetings and as required.

	1.12 Starting And Testing
	.1 Contractor assumes liabilities and costs for inspections. Including disassembly and re-assembly after approval, starting, testing and adjusting, including supply of testing equipment.

	1.13 Witnessing Of Starting And Testing
	.1 Provide 14 days’ notice prior to commencement.
	.2 Departmental Representative to witness of testing.
	.3 Contractor's Cx Agent to be present at tests performed and documented by sub-trades, suppliers and equipment manufacturers.

	1.14 Manufacturer's Involvement
	.1 Factory testing: manufacturer to:
	.1 Coordinate time and location of testing.
	.2 Provide testing documentation for approval by Departmental Representative.
	.3 Arrange for Departmental Representative to witness tests.
	.4 Obtain written approval of test results and documentation from Departmental Representative before delivery to site.

	.2 Obtain manufacturers installation, start-up and operations instructions prior to start-up of components, equipment and systems and review with Departmental Representative
	.1 Compare completed installation with manufacturer's published data, record discrepancies, and review with manufacturer.
	.2 Modify procedures detrimental to equipment performance and review same with manufacturer before start-up.

	.3 Integrity of warranties:
	.1 Use manufacturer's trained personnel where specified elsewhere in other divisions or required to maintain integrity of warranty.
	.2 Verify with manufacturer that testing as specified will not void warranties.

	.4 Qualifications of manufacturer's personnel:
	.1 Experienced in design, installation and operation of equipment and systems.
	.2 Ability to interpret test results accurately.
	.3 To report results in clear, concise, logical manner.


	1.15 Procedures
	.1 Verify that equipment and systems are complete, clean, and operating in normal and safe manner prior to conducting start-up, testing and Cx.
	.2 Conduct testing in following distinct phases:
	.1 Included in delivery and installation:
	.1 Verification of conformity to specification, approved shop drawings and completion of SV report forms.
	.2 Visual inspection of quality of installation.

	.2 Operational testing: document equipment performance.
	.3 System  FPT: include repetition of tests after correcting deficiencies.
	.4 Post-substantial Functional Performance Testing: to include fine-tuning.

	.3 Correct deficiencies and obtain approval from Departmental Representative after distinct phases have been completed and before commencing next phase.
	.4 Document require tests on approved FPT forms.
	.5 Failure to follow accepted start-up procedures will result in re-evaluation of equipment by an independent testing agency selected by Departmental Representative. If results reveal that equipment start-up was not in accordance with requirements, an...
	.1 Minor equipment/systems: implement corrective measures approved by Departmental Representative.
	.2 Major equipment/systems: if evaluation report concludes that damage is minor, implement corrective measures approved by Departmental Representative.
	.3 If evaluation report concludes that major damage has occurred, Departmental Representative shall reject equipment.
	.1 Rejected equipment to be removed from site and replace with new.
	.2 Subject new equipment/systems to specified start-up procedures.



	1.16 Operation And Maintenance Of Equipment And Systems
	.1 After start-up, operate and maintain equipment and systems as directed by equipment/system manufacturer.
	.2 With assistance of manufacturer develop written maintenance program and submit Departmental Representative for approval before implementation.
	.3 Operate and maintain systems for length of time required for commissioning to be completed.
	.4 After completion of commissioning, operate and maintain systems until issuance of certificate of interim acceptance.

	1.17 Test Results
	.1 If start-up, testing and/or FPT produce unacceptable results, repair, replace or repeat specified starting and/or FPT procedures until acceptable results are achieved.
	.2 Provide manpower and materials, assume costs for re-commissioning.

	1.18 Start Of Commissioning
	.1 Notify Departmental Representative at least 14 days prior to start of Cx.
	.2 Start Cx after elements of building affecting start-up and Functional Performance Testing of systems have been completed.

	1.19 Instruments / Equipment
	.1 Submit to Departmental Representative for review and approval:
	.1 Complete list of instruments proposed to be used.
	.2 Listed data including, serial number, current calibration certificate, calibration date, calibration expiry date and calibration accuracy.

	.2 Provide the following equipment as required:
	.1 2-way radios.
	.2 Ladders.
	.3 Equipment as required to complete work.


	1.20 Commissioning Functional Performance Testing
	.1 Carry out Cx:
	.1 Under accepted simulated operating conditions, over entire operating range, in all modes.
	.2 On independent systems and interacting systems.

	.2 Cx procedures to be repeatable and reported results are to be verifiable.
	.3 Follow equipment manufacturer's operating instructions.

	1.21 Witnessing Commissioning
	.1 Departmental Representative to witness activities and verify results.

	1.22 Authorities Having Jurisdiction
	.1 Where specified start-up, testing or commissioning procedures duplicate verification requirements of authority having jurisdiction, arrange for authority to witness procedures so as to avoid duplication of tests and to facilitate expedient acceptan...
	.2 Obtain certificates of approval, acceptance and compliance with rules and regulation of authority having jurisdiction.
	.3 Provide copies to Departmental Representative within 5 days of test and with Cx report.

	1.23 Commissioning Constraints
	.1 Since access into secure or sensitive areas will be very difficult after occupancy, it is necessary to complete Cx of occupancy, weather, and seasonal sensitive equipment and systems before issuance of the Interim Certificate, using, if necessary, ...

	1.24 Extrapolation Of Results
	.1 Where Cx of weather, occupancy, or seasonal-sensitive equipment or systems cannot be conducted under near-rated or near-design conditions, extrapolate part-load results to design conditions when approved by Departmental Representative in accordance...

	1.25 Extent Of Verification
	.1 Provide manpower and instrumentation to verify up to 30 % of reported results, unless specified otherwise in other sections.
	.2 Number and location to be at discretion of Departmental Representative.
	.3 Conduct tests repeated during verification under same conditions as original tests, using same test equipment, instrumentation.
	.4 Review and repeat commissioning of systems if inconsistencies found in more than 25% of reported results.
	.5 Perform additional commissioning until results are acceptable to Departmental Representative.

	1.26 Repeat Verifications
	.1 Assume costs incurred by Departmental Representative for third and subsequent verifications where:
	.1 Verification of reported results fail to receive either Departmental Representative's  or Consultant's approval.
	.2 Repetition of second verification again fails to receive approval.
	.3 Departmental Representative deems Contractor's request for second verification was premature.


	1.27 Sundry Checks And Adjustments
	.1 Make adjustments and changes which become apparent as Cx proceeds.
	.2 Perform static and operational checks as applicable and as required.

	1.28 Deficiencies, Faults, Defects
	.1 Correct deficiencies found during start-up and Cx to satisfaction of  Departmental Representative.
	.2 Report problems, faults or defects affecting Cx to Departmental Representative in writing. Stop Cx until problems are rectified. Proceed with written approval from Departmental Representative.

	1.29 Completion Of Commissioning
	.1 Upon completion of Cx leave systems in normal operating mode.
	.2 Except for warranty and seasonal verification activities specified in Cx specifications, complete Cx prior to issuance of Interim Certificate of Completion.
	.3 Cx to be considered complete when contract Cx deliverables have been submitted and accepted by Departmental Representative.

	1.30 Activities Upon Completion Of Commissioning
	.1 When changes are made to baseline components or system settings established during Cx process, provide updated Cx form for affected item.

	1.31 Maintenance Materials, Spare Parts, Special Tools
	.1 Supply, deliver, and document maintenance materials, spare parts, and special tools as specified in contract.

	1.32 Occupancy
	.1 Cooperate fully with Departmental Representative during stages of acceptance and occupancy of facility.

	1.33 Functional Performance Testing Tolerances
	.1 Application tolerances:
	.1 Specified range of acceptable deviations of measured values from specified values or specified design criteria.  Except for special areas, to be within +/- 10% of specified values, unless otherwise noted.

	.2 Instrument accuracy tolerances:
	.1 To be of higher order of magnitude than equipment or system being tested.

	.3 Measurement tolerances during verification:
	.1 Unless otherwise specified actual values to be within +/-  2 % of recorded values.


	1.34 Owner's Performance Testing
	.1 Performance testing of equipment or system by Departmental Representative will not relieve Contractor from compliance with specified start-up and testing procedures.


	Part 2 Products
	2.1 Not Used
	.1 Not Used.


	Part 3 Execution
	3.1 Not Used
	.1 Not Used.



	019131 - Commissioning (Cx) Plan
	Part 1 General
	1.1 References
	.1 American Society of Heating, Refrigeration, and Air-Conditioning Engineers (ASHRAE)
	.1 ASHRAE 202-2013, Commissioning Process for Buildings and Systems.
	.2 ASHRAE Guideline 0-2005, Commissioning Process.

	.2 Canadian Standards Association (CSA)
	.1 CSA Z320-11, Building Commissioning Standard and Check Sheets.


	1.2 General
	.1 Provide a fully functional facility:
	.1 Systems, equipment, and components meet user's functional requirements before date of acceptance, and operate consistently at peak efficiencies and within specified energy budgets under normal loads.
	.2 Facility user and O M personnel have been fully trained in aspects of installed systems.
	.3 Optimized life cycle costs.
	.4 Complete documentation relating to installed equipment and systems.

	.2 Term "Cx" in this section means "Commissioning".
	.3 Use this Cx Plan as master planning document for Cx:
	.1 Outlines organization, scheduling, allocation of resources, documentation, pertaining to implementation of Cx.
	.2 Communicates responsibilities of team members involved in Cx Scheduling, documentation requirements, and verification procedures.
	.3 Sets out deliverables relating to O M, process and administration of Cx.
	.4 Describes process of verification of how built works meet design requirements.
	.5 Produces a complete functional system prior to issuance of Certificate of Occupancy.
	.6 Management tool that sets out scope, standards, roles and responsibilities, expectations, deliverables, and provides:
	.1 Overview of Cx.
	.2 General description of elements that make up Cx Plan.
	.3 Process and methodology for successful Cx.


	.4 Acronyms:
	.1 Cx - Commissioning.
	.2 BMM - Building Management Manual.
	.3 EMCS - Energy Monitoring and Control Systems.
	.4 MSDS - Material Safety Data Sheets.
	.5 SV - Static Verification.
	.6 FPT - Functional Performance Testing.
	.7 TAB - Testing, Adjusting and Balancing.
	.8 WHMIS - Workplace Hazardous Materials Information System.

	.5 Commissioning terms used in this Section:
	.1 Deferred Cx: Cx activities delayed for reasons beyond Contractor's control due to lack of occupancy, weather conditions, need for heating/cooling loads.


	1.3 Development Of 100% Cx Plan
	.1 Consultant Cx Plan to be 95% completed before added into Project Specifications.
	.2 Consultant Cx Plan to be 100% completed within 8 weeks of award of contract, and to take into account:
	.1 Approved shop drawings and product data.
	.2 Approved changes to contract.
	.3 Contractor's project schedule.
	.4 Cx schedule.
	.5 Contractor's, sub-contractor's, suppliers' requirements.
	.6 Project construction team's and Cx team's requirements.

	.3 Submit 100% completed Consultant Cx Plan to Departmental Representative  (DR) for further review and obtain written acceptance.

	1.4 Refinement Of Cx Plan
	.1 During construction phase, revise, refine and update Cx Plan to include:
	.1 Changes resulting from Client program modifications.
	.2 Approved design and construction changes.

	.2 Revise, refine and update every 6 weeks during construction phase. At each revision, indicate revision number and date.
	.3 Submit each revised Cx Plan to Departmental Representative for review and obtain written approval.
	.4 Include testing parameters at full range of operating conditions and check responses of equipment and systems.

	1.5 Composition, Roles And Responsibilities Of Cx Team
	.1 Departmental Representative to maintain overall responsibility for project and is sole point of contact between members of commissioning team.
	.2 Project Manager will select Cx Team consisting of following members:
	.1 PWGSC Design Quality Review Team: During construction, will conduct periodic site reviews to observe general progress.
	.2 PWGSC Quality Assurance Commissioning Manager: Ensures Cx activities are carried out to ensure delivery of a fully operational project including:
	.1 Review of Cx documentation from operational perspective.
	.2 Review for performance, reliability, durability of operation, accessibility, maintainability, operational efficiency under conditions of operation.
	.3 Protection of health, safety and comfort of occupants and O M personnel.
	.4 Monitoring of Cx activities, training, development of Cx documentation.
	.5 Work closely with members of Cx Team.

	.3 Departmental Representative is responsible for:
	.1 Organizing Cx.
	.2 Monitoring operations Cx activities.
	.3 Witnessing, certifying accuracy of reported results.
	.4 Witnessing and certifying tests.
	.5 Ensuring implementation of final Cx Plan.
	.6 Performing verification of performance of installed systems.

	.4 Construction Team: Contractor, sub-contractors, suppliers and support disciplines, is responsible for construction/installation in accordance with contract documents, including:
	.1 Testing.
	.2 Performance of Cx activities.
	.3 Assigning one person as point of contact with Consultant and PWGSC Cx Manager for administrative and coordination purposes.

	.5 Contractor's Cx agent implements specified Cx activities including:
	.1 Testing.
	.2 Preparation, submission of test reports.

	.6 Property Manager: represents lead role in Operation Phase and onwards and is responsible for:
	.1 Receiving facility.
	.2 Day-to-day operation and maintenance of facility.



	1.6 Cx Participants
	.1 Employ the following Cx participants to verify performance of equipment and systems:
	.1 Installation contractor/subcontractor:
	.1 Equipment and systems except as noted.


	.2 Equipment manufacturer: Equipment specified to be installed and started by manufacturer.
	.1 To include Functional Performance Testing.

	.3 Specialist subcontractor: Equipment and systems supplied and installed by specialist subcontractor.
	.4 Specialist Cx agency:
	.1 Possessing specialist qualifications and installations providing environments essential to client's program but are outside scope or expertise of Cx specialists on this project.

	.5 Client: Responsible for intrusion and access security systems.
	.6 Ensure that Cx participant:
	.1 Could complete work within scheduled time frame.
	.2 Available for emergency and troubleshooting service during first year of occupancy by user for adjustments and modifications outside responsibility of O M personnel.

	.7 Provide names of participants to Departmental Representative and details of instruments and procedures to be followed for Cx 3 months prior to starting date of Cx for review and approval.

	1.7 Extent Of Cx
	.1 Commission mechanical systems and associated equipment:
	.1 Sanitary systems:
	.1 New sanitary piping.



	1.8 Deliverables Relating To O M Perspectives
	.1 General requirements:
	.1 Compile English documentation.
	.2 Documentation to be computer-compatible format ready for inputting for data management.

	.2 Provide deliverables:
	.1 Warranties.
	.2 Project record documentation.
	.3 Inventory of spare parts, special tools, and maintenance materials.
	.4 Maintenance Management System (MMS) identification system used.
	.5 WHMIS information.
	.6 MSDS data sheets.


	1.9 Deliverables Relating To The Cx Process
	.1 General:
	.1 Testing and Cx requirements, conditions for acceptance and specifications form part of relevant technical sections of these specifications.

	.2 Definitions:
	.1 Cx as used in this section includes:
	.1 Cx of components, equipment, systems, subsystems, and integrated systems.
	.2 Functional Performance Testing tests.


	.3 Deliverables: provide:
	.1 Cx Specifications.
	.2 Startup, pre-Cx activities and documentation for systems, and equipment.
	.3 Completed Static Verification (SV) report forms.
	.4 Completed Functional Performance Testing (FPT) report forms.
	.5 Results of Functional Performance Testing Tests and Inspections.
	.6 Description of Cx activities and documentation.
	.7 Description of Cx of integrated systems and documentation.
	.8 Tests performed by Departmental Representative and/or / Tenant.
	.9 Cx Reports.
	.10 Prescribed activities during warranty period.

	.4 Departmental Representative to witness and certify tests and reports of results provided to Departmental Representative.
	.5 Departmental Representative to participate.

	1.10 Pre-cx Activities And Related Documentation
	.1 Items listed in this Cx Plan include the following:
	.1 Pre-Start-Up inspections: by Departmental Representative prior to permission to start up and rectification of deficiencies to Departmental Representative's satisfaction.
	.2 Departmental Representative to use approved check lists.
	.3 Departmental Representative will monitor some of these pre-start-up inspections.
	.4 Include completed documentation with Cx report.
	.5 Conduct pre-start-up tests: Conduct pressure, static, flushing, and cleaning during construction as specified in technical sections. To be witnessed and certified by Departmental Representative and does not form part of Cx specifications.
	.6 Departmental Representative will monitor [some] of these inspections and tests.
	.7 Include completed documentation in Cx report.

	.2 Pre-Cx activities - MECHANICAL:
	.1 Plumbing systems:
	.1 "Bump" each item of equipment in its "stand-alone" mode.
	.2 Complete pre-start-up checks and complete relevant documentation.
	.3 After equipment has been started, test related systems in conjunction with control systems on a system-by-system basis.



	1.11 Functional Performance Testing
	.1 Functional Performance Testing (FPT) Forms:
	.1 Approved Cx Agent to perform.
	.1 Repeat when necessary until results are acceptable to Departmental Representative.

	.2 Use procedures modified generic procedures to suit project requirements.
	.3 Departmental Representative to witness and certify reported results using approved SV and FPT forms.
	.4 Departmental Representative to approve completed FPT reports and provide to Departmental Representative.
	.5 Departmental Representative reserves right to verify up to 30% of reported results at random.
	.6 Failure of randomly selected item shall result in rejection of FPT report or report of system start-up and testing.


	1.12 Cx Activities And Related Documentation
	.1 Perform Cx by specified Cx agency using procedures developed by Departmental Representative and approved by Departmental Representative.
	.2 Departmental Representative to monitor Cx activities.
	.3 Upon satisfactory completion, Cx agency performing tests to prepare Cx Report using approved FPT forms.
	.4 Departmental Representative to witness, certify reported results of, Cx activities and forward to Departmental Representative.
	.5 Departmental Representative reserves right to verify a percentage of reported results at no cost to contract.

	1.13 Static Verification (sv) Report Forms
	.1 Refer to Section 01 91 33 - Commissioning (Cx) Forms: Installation Check Lists and Static Verification (SV) / Functional Performance Testing (FPT) Forms.

	1.14 Functional Performance Testing (fpt) Report
	.1 Refer to Section 01 91 33 - Commissioning (Cx) Forms: Installation Check Lists and Static Verification (SV) / Functional Performance Testing (FPT) Forms.

	1.15 Deliverables Relating To Administration Of Cx
	.1 General:
	.1 Because of risk assessment, complete Cx of occupancy, weather and seasonal-sensitive equipment and systems in these areas before building is occupied.


	1.16 Cx Schedules
	.1 Prepare detailed critical path Cx Schedule and submit to Departmental Representative for review and approval same time as project Construction Schedule. Include:
	.1 Milestones, testing, documentation, training and Cx activities of components, equipment, subsystems, systems and integrated systems, including:
	.1 Design criteria, design intents.
	.2 Cx agents' credentials: 10 days before start of Cx.
	.3 Cx procedures: 1 months after award of contract.
	.4 Cx Report format: 1 months after contract award.
	.5 Notification of intention to start Cx: 5 days before start of Cx.
	.6 Identification of deferred Cx.
	.7 Implementation of training plans.
	.8 Cx reports: Immediately upon successful completion of Cx.


	.2 After approval, incorporate Cx Schedule into Construction Schedule.
	.3 Consultant, Contractor, Contractor's Cx agent, and Departmental Representative will monitor progress of Cx against this schedule.

	1.17 Cx Reports
	.1 Submit reports of tests, witnessed and certified by Departmental Representative to Departmental Representative who will verify reported results.
	.2 Include completed and certified FPT reports in properly formatted Cx Reports.
	.3 Before reports are accepted, reported results to be subject to verification by Departmental Representative.
	.4


	Part 2 Products
	Not used.

	Part 3 Execution
	Not used.


	019133 - COMMISSIONING FORMS
	Part 1 General
	1.1 Summary
	.1 Section Includes:
	.1 Commissioning forms to be completed for equipment, system and integrated system.


	1.2 Installation/start-up Check Lists
	.1 Include the following data:
	.1 Product manufacturer's installation instructions and recommended checks.
	.2 Special procedures as specified in relevant technical sections.
	.3 Items considered good installation and engineering industry practices deemed appropriate for proper and efficient operation.

	.2 Equipment manufacturer's installation/start-up check lists are acceptable for use. As deemed necessary by Departmental Representative supplemental additional data lists will be required for specific project conditions.
	.3 Use check lists for equipment installation. Document check list verifying checks have been made, indicate deficiencies and corrective action taken.
	.4 Installer to sign check lists upon completion, certifying stated checks and inspections have been performed. Return completed check lists to Departmental Representative. Check lists will be required during Commissioning and will be included in Buil...
	.5 Use of check lists will not be considered part of commissioning process but will be stringently used for equipment pre-start and start-up procedures.

	1.3 Static Verification (sv) Report Forms
	.1 Static Verification (SV) forms compiles gathered data on items of equipment  produced by equipment manufacturer, includes nameplate information, parts list, operating instructions, maintenance guidelines and pertinent technical data and recommended...
	.2 Prior to Functional Performance Testing (FPT) of systems complete items on SV forms related to systems and obtain Departmental Representative's and Commissioning Manager  approval.

	1.4 Functional Performance Testing (fpt) Forms
	.1 FPT forms to be used for checks, running dynamic tests and adjustments carried out on equipment and systems to ensure correct operation, efficiently and function independently and interactively with other systems as intended with project requirements.
	.2 FPT report forms include those developed by Contractor records measured data and readings taken during functional testing and Performance Verification procedures.
	.3 Prior to FPT of integrated system, complete FPT forms of related systems and obtain Departmental Representative's and Commissioning Managers approval.

	1.5 Samples Of Commissioning Forms
	.1 Sample Forms provided at the end of the section.
	.2 Revise items on Commissioning forms to suit project requirements.
	.3 Samples of Commissioning forms and a complete index of produced to date will be attached to this section.

	1.6 Changes And Development Of New Report Forms
	.1 When additional forms are required, but are not available from Departmental Representative develop appropriate verification forms and submit to Departmental Representative for approval prior to use.
	.1 Additional commissioning forms to be in same format as provided by Departmental Representative


	1.7 Commissioning Forms
	.1 Use Commissioning forms to verify installation and record performance when starting equipment and systems.
	.2 Strategy for Use:
	.1 Departmental Representative provides Contractor project-specific Commissioning forms with Specification data included.
	.2 Contractor will provide required shop drawings information and verify correct installation and operation of items indicated on these forms.
	.3 Confirm operation as per design criteria and intent.
	.4 Identify variances between design and operation and reasons for variances.
	.5 Verify operation in specified normal and emergency modes and under specified load conditions.
	.6 Record analytical and substantiating data.
	.7 Verify reported results.
	.8 Form to bear signatures of recording technician and reviewed and signed off by Departmental Representative.
	.9 Submit immediately after tests are performed.
	.10 Reported results in true measured SI unit values.
	.11 Provide Departmental Representative with originals of completed forms.
	.12 Maintain copy on site during start-up, testing and commissioning period.
	.13 Forms to be both hard copy and electronic format with typed written results in Building Management Manual.


	1.8 Language
	.1 To suit the language profile of the awarded contract.


	Part 2 Products
	2.1 Not Used
	.1 Not Used.


	Part 3 Execution
	3.1 Not Used
	.1 Not Used.
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	210501  - Common Work Results For Mechanical
	Part 1 General
	1.1 Section Includes
	.1 Documents and certain applicable terminology.
	.2 Associated requirements.
	.3 Work expectations.
	.4 Work by other parties.
	.5 Words and terms.
	.6 Examination
	.7 Closeout submittals
	.8 Operation and maintenance manual format.
	.9 Contents each volume.
	.10 Recording actual site conditions.
	.11 Record documents.
	.12 Warranties and bonds.
	.13 Quality Assurance.
	.14 Demonstration and Training
	.15 Conditions for Demonstrations
	.16 Shop drawings and product data.
	.17 Samples.
	.18 Certificates and transcripts.
	.19 Product quality, availability, storage, handling, protection, and transportation.
	.20 Product changes and substitutions.
	.21 Manufacturer's instructions.
	.22 Quality of Work, coordination and fastenings.
	.23 Accessibility of Equipment
	.24 Coordination, work for other trades, electrical requirements, temporary use of equipment.
	.25 Existing facilities.

	1.2 Related Sections
	.1 Applicable sections in Division 01, including:
	.1 Allowances
	.2 Construction Progress Documentation.
	.3 Submittal Procedures.
	.4 Product Exchange Procedures.
	.5 Substitutions
	.6 Closeout Submittals.

	.2 This section describes common work applicable to all Sections within project Divisions 21, 22, 23 and 25.

	1.3 Complementary Documents
	.1 Drawings, specifications, and schedules are complementary to each other and what is called for by one will be binding as if called for by all.  Should any discrepancy appear between documents which leave doubt as to the intent or meaning, obtain di...
	.2 The drawings for mechanical work are performance drawings. They are generally diagrammatic and are not to scale unless detailed otherwise. They establish scope, material and installation quality and are not detailed installation instructions showin...
	.3 Drawings indicate general location and route of new and existing mechanical systems.  The review of exact location and routing of systems prior to bidding is the responsibility of the Contractor. Install piping and duct systems not exactly shown in...
	.4 Install components to physically conserve headroom, to minimize furring spaces, to accommodate installed Work, or other obstructions.
	.5 Install ceiling mounted or exposed mechanical components such as diffusers, sprinkler heads and grilles in accordance with reflected ceiling drawings or floor plans.
	.6 Locate devices with primary regard for convenience of operation and usage.
	.7 Examine all discipline drawings, specifications, and schedules and related Work to ensure that Work can be satisfactorily executed.  Conflicts or additional Work beyond Work described, to be brought to the attention of the Departmental Representative.
	.8 Should any discrepancy appear between the drawings and specifications, which leaves the Contractor in doubt as to the true intent and meaning of the plans, and specifications, the Contractor shall obtain a ruling in writing from the Departmental Re...
	.9 All specification sections of the Project Manual and Drawings are affected by requirements of Division 01 sections.

	1.4 Description Of The Work
	.1 Division of the Work among other contractors, subcontractors, suppliers or vendors is solely the Contractor's responsibility.  Neither the Department Representative nor Consultant assumes any responsibility to act as an arbiter to establish subcont...

	1.5 Contract Method
	.1 Construct Work under the contract requirements in the applicable Division 00 sections.
	.2 Contract Documents were prepared by the Consultant for the Department Representative.  Any use which a third party makes of the Contract Documents, or any reliance on or decisions to be made based on them, are the responsibility of such third parti...

	1.6 Permits, Inspection And Testing
	.1 File all necessary notices and approved layouts, obtain and pay for all Local Authority and Fire Underwriters Inspections, approvals and permits applicable to each Mechanical Section.  Make changes required to secure Local Authorities approval, wit...
	.2 The Regulations of the A.S.M.E. Code and the Provincial Labour Department shall cover the design, manufacture, installation, welding and tests of piping and other equipment as specified hereafter.
	.3 Obtain Registration Certificates for all pressure vessels, with suitable metal-framed glass covers installed where directed.  Furnish all certificates required by Local Authorities before acceptance of building by Department Representative.
	.4 The Department Representative may request the Mechanical Section to operate device or material installed for such time as Consultant may require, as a thorough test, before final acceptance.  Such tests shall not be construed as evidence of accepta...
	.5 Note that site reviews by the Consultant are for the purpose of determining in general if the work is proceeding in accordance with the Contract Documents, and to endeavour to guard the Department Representative against defects and deficiencies and...

	1.7 Words And Terms
	.1 Conform to definitions and their defined meanings as in Section 011900.
	.2 Refer to Section 011900 for Specification Grammar.
	.3 Conform to the following definitions and their defined meanings in addition to those referenced in Section 011900:
	.1 Install:  To remove from site storage, move or transport to intended location, install in position, connect to utilities, repair site caused damage, and make ready for use.
	.2 Supply:  To acquire or purchase, ship or transport to the site, unload, remove packaging to permit inspection for damage, re-package, replace damaged items, and safely store on-site.
	.3 Provide: Wherever the term "provide" is used in relationship to equipment, piping and other materials specified for the work, it means "supply, install and connect".  Wherever the terms “provide” is used in connection with services such as testing,...
	.4 Typical: A representative characteristic that is standard for all installations whether individually noted or not throughout the documents. “Typical” applies to each individual or combined installation except where specifically noted or otherwise i...
	.5 Exposed: Any work not concealed in wall, shaft, or ceiling cavities or spaces.  Work behind doors, in closets or cupboards or under counters is considered exposed.
	.6 New:  Produced from new materials.
	.7 Renewed:  Produced or rejuvenated from an existing material to like-new condition to serve a new or existing service.
	.8 Defective:  A condition determined exclusively by the Consultant.


	1.8 Examination
	.1 Inspect existing conditions, including elements or adjacent Work subject to irregularities, damage, movement, including Work during cutting and patching.
	.2 After uncovering, inspect conditions affecting performance of the Work.
	.3 Examine all contract documents to ensure work can be performed without changes to the Work as shown on plans.  No allowance will be made later for necessary changes, unless notification of interferences have been brought to Departmental Representat...
	.4 Verify that materials and equipment can be delivered to the place of the work and that sufficient space and access is available to permit installation as shown on the drawings.
	.5 Verify the locations and inverts of service lines leaving and entering building to ensure their proper function prior to commencing work.

	1.9 Closeout Submittals
	.1 Prepare instructions and data using personnel experienced in maintenance and operation of described products.
	.2 Copy will be returned with Consultant's comments.
	.3 Revise content of documents as required prior to final submittal.
	.4 Two (2) weeks prior to Substantial Performance of the Work, submit to the Departmental Representative, three (3) final copies of operating and maintenance manuals in Canadian English.
	.5 Ensure spare parts, maintenance materials and special tools provided are new, undamaged or defective, and of same quality and manufacture as products provided in Work.
	.6 If requested, furnish evidence as to type, source and quality of products provided.
	.7 Defective products will be rejected, regardless of previous inspections.  Replace products at own expense.
	.8 Pay costs of transportation.

	1.10 Operation And Maintenance Manual Format
	.1 Refer also to Division 01 for formats for manuals. Where there is a discrepancy with this section, follow the requirements of Division 01.
	.2 Organize data in the form of an instructional manual.
	.3 Binders:  vinyl, hard covered, 3 'D' ring, loose leaf 8.5 x 11 inch (219 x 279 mm) with spine and face pockets.
	.4 When multiple binders are used, correlate data into related consistent groupings. Identify contents of each binder on spine.
	.5 Cover:  Identify each binder with type or printed title 'Project Record Documents'; list title of project and identify subject matter of contents.
	.6 Arrange content by systems under Section numbers and sequence of Table of Contents.
	.7 Provide tabbed fly leaf for each separate product and system, with typed description of product and major component parts of equipment.
	.8 Text:  Manufacturer's printed data, or typewritten data.
	.9 Drawings:  provide with reinforced punched binder tab. Bind in with text; fold larger drawings to size of text pages.

	1.11 Contents - Each Volume
	.1 Refer also to Division 01 for formats for manuals. Where there is a discrepancy with this section, follow the requirements of Division 01.
	.2 Table of Contents:  Provide:
	.1 Title of project.
	.2 Date of submission.
	.3 Names, addresses, and telephone numbers of Consultant and Contractor with name of responsible parties.
	.4 Schedule of products and systems, indexed to content of volume.

	.3 For each product or system, list names, addresses and telephone numbers of subcontractors and suppliers, including local source of supplies and replacement parts.
	.4 Product Data:  Mark each sheet to clearly identify specific products and component parts, and data applicable to installation; delete inapplicable information.  Provide logical sequence of instructions for each procedure, incorporating manufacturer...
	.5 Drawings:  Supplement product data to illustrate relations of component parts of equipment and systems, to show control and flow diagrams.
	.6 Training:  Refer to Demonstration and Training in this Section.
	.7 Operation and Maintenance Data: submit operation and maintenance data incorporation into manual.
	.1 Operation and maintenance manual approved by, and final copies deposited with, Departmental Representative before final inspection.
	.2 Operation data, where applicable, to include:
	.1 Control schematics for systems including environmental controls.
	.2 Description of systems and their controls.
	.3 Description of operation of systems at various loads together with reset schedules and seasonal variances.
	.4 Operation instruction for systems and component.
	.5 Description of actions to be taken in event of equipment failure.
	.6 Valves schedule and flow diagram.
	.7 Colour coding chart.

	.3 Maintenance data to include:
	.1 Servicing, maintenance, operation and trouble-shooting instructions for each item of equipment.
	.2 Data to include schedules of tasks, frequency, tools required and task time.

	.4 Performance data to include:
	.1 Equipment manufacturer's performance datasheets with point of operation as left after commissioning is complete.
	.2 Equipment performance verification test results.
	.3 Special performance data as specified.
	.4 Testing, adjusting and balancing reports as specified in Section 23 05 93 - Testing, Adjusting and Balancing for HVAC.

	.5 Approvals:
	.1 Submit [2] copies of draft Operation and Maintenance Manual to Departmental Representative for approval. Submission of individual data will not be accepted unless directed by Departmental Representative.
	.2 Make changes as required and re-submit as directed by Departmental Representative.

	.6 Additional data:
	.1 Prepare and insert into operation and maintenance manual additional data when need for it becomes apparent during specified demonstrations and instructions.


	.8

	1.12 Recording Actual Site Conditions
	.1 Record information on a full-sized set of drawings, and within the Project Manual.
	.2 Annotate with coloured felt tip marking pens, maintaining separate colours for each major system, for recording changed information.
	.3 Record information concurrently with construction progress.  Do not conceal Work of the Project until required information is accurately recorded.
	.4 Contract drawings and shop drawings:  legibly mark each item to record actual construction, including:
	.1 Measured horizontal and vertical locations of underground utilities and appurtenances, referenced to permanent surface improvements.
	.2 Measured locations of internal utilities and appurtenances, referenced to visible and accessible features of construction.
	.3 Field changes of dimension and detail.
	.4 Changes made by change orders.
	.5 Details not on original Contract Drawings.
	.6 References to related shop drawings and modifications.

	.5 Specifications:  legibly mark each item to record actual construction, including:
	.1 Manufacturer, trade name, and catalogue number of each product actually installed, particularly optional items and substitute items.
	.2 Changes made by Addenda and change orders.

	.6 Other Documents:  Maintain manufacturer's certifications, inspection certifications, field test records required by individual specifications sections.

	1.13 Record Documents
	.1 Prior to Substantial Performance of the Work, electronically transfer the marked-up information from the as-built documents, as follows:
	.1 Drawings:  AutoCAD or Adobe Acrobat (PDF).
	.2 Specifications:  Adobe Acrobat (PDF).

	.2 Mark revised documents as "RECORD DOCUMENTS". Include all revisions.
	.3 Submit completed record documents to Departmental Representative on a CD, DVD, or by electronic transfer.
	.4 Site records:
	.1 Departmental Representative will provide [1] set of reproducible mechanical drawings. Provide sets of white prints as required for each phase of work. Mark changes as work progresses and as changes occur. Include changes to existing mechanical syst...
	.2 Transfer information to reproducibles, revising reproducibles to show work as actually installed.
	.3 Use different colour waterproof ink for each service.
	.4 Make available for reference purposes and inspection.

	.5 As-Built drawings:
	.1 Prior to start of Testing, Adjusting and Balancing for HVAC, finalize production of as-built drawings.
	.2 Identify each drawing in lower right hand corner in letters at least 12 mm high as follows: "AS BUILT DRAWINGS: THIS DRAWING HAS BEEN REVISED TO SHOW MECHANICAL SYSTEMS AS INSTALLED" (Signature of Contractor) (Date).
	.3 Submit to Departmental Representativv for approval and make corrections as directed.
	.4 Perform testing, adjusting and balancing for HVAC using as-built drawings.
	.5 Submit completed reproducible as-built drawings with Operating and Maintenance Manuals.

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

	1.14 Warranties And Bonds
	.1 Refer also to Division 01for Warranties and Bonds.
	.2 Provide written guarantee that complete installation including materials, work and operation of all equipment provide under Mechanical Sections are first class in every respect, subject only to improper usage by Department Representative, and make ...
	.3 In addition, guarantee heating and cooling systems through one complete heating or cooling season, as applicable.
	.4 Deliver to the Department Representative all equipment manufacturer's guarantees specified in excess of one year.

	1.15 Fabrication And Workmanship
	.1 Employ skilled mechanics in their respective trades, under competent supervision, and where required by Provincial or Local regulations holder of acceptable qualification certificates.

	1.16 Quality Assurance
	.1 Provide testing organization services as specified in subsequent Sections.
	.2 Testing organization:  Current member in good standing of their respective professional or industry organization and certified to perform specified services.
	.3 Comply with applicable procedures and standards of the certification sponsoring association.
	.4 Perform services under direction of supervisor qualified under certification requirements of sponsoring association.
	.5 Qualifications:
	.1 Provide adequate workforce training through meetings and demonstrations.
	.2 Provide a designated experienced person on site with de-construction experience throughout the project for consultation and supervision purposes.


	1.17 Demonstration And Training
	.1 Refer also to Division 01 for Demonstration and Training. Where there is a discrepancy with this section, follow the requirements of Division 01.
	.2 Instruct Department Representative's designated employees in proper care, operation, use and maintenance of all systems and equipment, and provide general explanatory literature required and start up supervision and instructions.
	.3 Provide two (2) weeks prior notice to the Department Representative to schedule the training.
	.4 The Department Representative will provide list of personnel to receive instructions, and will coordinate their attendance at agreed-upon times.
	.5 Upon completion of instructions, forward to Consultant with a copy to the Department Representative a letter indicating person instructed and dates that the instruction took place.  If in Consultant’s opinion, this is not done satisfactorily, Consu...

	1.18 Conditions For Demonstrations
	.1 Equipment has been inspected and put into operation in accordance with related sections.
	.2 Testing, adjusting, and balancing have been performed and equipment and systems are fully operational.
	.3 Provide copies of completed operation and maintenance manuals for use in demonstrations and instructions.

	1.19 Shop Drawings - Administrative Requirements
	.1 Shop drawings shall be submitted electronically in PDF format documents to shopdrawings@eppsiepman.com.
	.2 Submit to Consultant submittals listed for review. Submit with reasonable promptness and in orderly sequence so as to not cause delay in Work. Failure to submit in ample time is not considered sufficient reason for an extension of Contract Time and...
	.3 Work affected by submittal shall not proceed until review is complete.
	.4 Present Shop Drawings, product data, samples and mock-ups in SI Metric and/or Imperial inch-pound units, to match the units used in the schedules.
	.5 Review submittals prior to submission to Consultant.  This review represents that necessary requirements have been determined and verified, or will be, and that each submittal has been checked and co-ordinated with requirements of Work and Contract...
	.6 Submittals not stamped, signed, dated, identified as to specific project, and attesting to their being reviewed will be returned without being examined and shall be considered rejected.
	.7 Notify Consultant, in writing at time of submission, identifying deviations from requirements of Contract Documents stating reasons for deviations.
	.8 Verify field measurements and affected adjacent Work are coordinated.
	.9 Contractor's responsibility for errors and omissions in submission is not relieved by Consultant's review of submittals.
	.10 Contractor's responsibility for deviations in submission from requirements of Contract Documents is not relieved by Consultant review.
	.11 Keep one (1) reviewed copy of each submission on site.

	1.20 Shop Drawings And Product Data
	.1 The term "Shop Drawings" means drawings, diagrams, illustrations, schedules, performance charts, brochures and other data which are to be provided by Contractor to illustrate details of a portion of Work.
	.2 Indicate materials, methods of construction and attachment or anchorage, erection diagrams, connections, explanatory notes and other information necessary for completion of Work. Where articles or equipment attach or connect to other articles or eq...
	.3 Each shop drawing must be certified by manufacturer and as such shall indicate that all product engineering has been performed to ensure the product will meet the requirements of the intended installation.
	.4 Shop drawings for grilles, registers and diffusers shall be accompanied by an itemized list indicating the unit locations by room number and the unit size.
	.5 Allow ten (10) days for Consultant's review of each submission.
	.6 Adjustments made on Shop Drawings by Consultant are not intended to change Contract Price. If adjustments affect value of Work, state such in writing to Consultant prior to proceeding with Work.
	.7 Make changes in Shop Drawings as Consultant may require, consistent with Contract Documents. When resubmitting, notify Consultant in writing of any revisions other than those requested.
	.8 Accompany submissions with transmittal letter, containing:
	.1 Date.
	.2 Project title and number.
	.3 Contractor's name and address.
	.4 Identification and quantity of each shop drawing, product data and sample.
	.5 Other pertinent data.

	.9 Submissions shall include:
	.1 Date and revision dates.
	.2 Project title and number.
	.3 Name and address of:
	.1 Subcontractor.
	.2 Supplier.
	.3 Manufacturer.

	.4 Contractor's stamp, signed by Contractor's authorized representative certifying approval of submissions, verification of field measurements and compliance with Contract Documents.
	.5 Details of appropriate portions of Work as applicable:
	.1 Fabrication.
	.2 Layout, showing dimensions, including identified field dimensions, and clearances.
	.3 Setting or erection details.
	.4 Capacities.
	.5 Performance characteristics.
	.6 Standards.
	.7 Operating weight.
	.8 Wiring diagrams.
	.9 Single line and schematic diagrams.
	.10 Relationship to other parts of the Work.


	.10 After Consultant's review, distribute copies.
	.11 Submit one (1) copy of Shop Drawings as a pdf document by email attachment for each requirement requested in specification Sections and as consultant may reasonably request. Any electronic copy of shop drawings shall bear all the required marks of...
	.12 Submit one electronic copy of product data sheets or brochures for requirements requested in specification sections and as requested by Consultant where Shop Drawings will not be prepared due to standardized manufacture of product. Submittals shal...
	.13 Delete information not applicable to project.
	.14 Supplement standard information to provide details applicable to project.
	.15 If upon review by Consultant, no errors or omissions are discovered or if only minor corrections are made, one electronic copy will be returned and fabrication and installation of Work may proceed.  If Shop Drawings are rejected, noted copy will b...
	.16 Checking of shop drawings by the Consultant does not constitute acceptance of responsibility.  Such checking constitutes assistance only to the Mechanical Division in the proper execution of their work.

	1.21 Samples
	.1 Submit for review samples in duplicate or triplicate as requested in respective specification Sections. Label samples with origin and intended use.
	.2 Deliver samples prepaid to Consultant's business address unless otherwise instructed.
	.3 Notify Consultant in writing, at time of submission of deviations in samples from requirements of Contract Documents.
	.4 Where colour, pattern or texture is criterion, submit full range of samples.
	.5 Adjustments made on samples by Consultant are not intended to change Contract Price.  If adjustments affect value of Work, state such in writing to Consultant prior to proceeding with Work.
	.6 Make changes in samples which Consultant may require, consistent with Contract Documents.
	.7 Reviewed and accepted samples will become standard of workmanship and material against which installed Work will be verified.

	1.22 Mock-up
	.1 Erect mock-ups to the requirements of Division 01.

	1.23 Product Quality
	.1 Products, materials, equipment, parts or assemblies (referred to as Products) incorporated in Work:  New, not damaged or defective, of best quality (compatible with specification requirements) for purpose intended.  If requested, provide evidence a...
	.2 Defective Products, whenever identified prior to completion of Work, will be rejected, regardless of previous inspections. Inspection does not relieve responsibility, but is precaution against oversight or error. Remove and replace defective Produc...
	.3 Should any dispute arise as to quality or fitness of Products, decision rests strictly with Consultant.
	.4 Unless otherwise indicated in specifications, maintain uniformity of manufacture for any particular or like item throughout building.
	.5 Permanent labels, trademarks and nameplates on Products are not acceptable in prominent locations, except where required for operating instructions, or when located in mechanical or electrical rooms.

	1.24 Availability
	.1 Immediately upon signing Contract, review Product delivery requirements and anticipate foreseeable supply delays for any items.
	.2 If delays in supply of Products are foreseeable, notify Consultant of such, in order that substitutions or other remedial action may be authorized in ample time to prevent delay in performance of Work.
	.3 In event of failure to notify Departmental Representative at commencement of Work and should it subsequently appear that Work may be delayed for such reason, Consultant reserves right to substitute more readily available Products of similar charact...

	1.25 Storage And Protection
	.1 Store and protect Products in accordance with manufacturers' written instructions.
	.2 Store with seals and labels intact and legible.
	.3 Store sensitive Products in weather tight, climate controlled, enclosures in an environment favourable to Product.
	.4 For exterior storage of fabricated Products, place on sloped supports above ground.
	.5 Cover Products subject to deterioration with impervious sheet covering.  Provide ventilation to prevent condensation and degradation of Products.
	.6 Cover open ends of pipes, fixtures, ductwork, etc. to prevent entry of building rubbish.
	.7 Store loose granular materials on solid flat surfaces in a well-drained area.  Prevent mixing with foreign matter.
	.8 Provide equipment and personnel to store Products by methods to prevent soiling, disfigurement, or damage.
	.9 Arrange storage of Products to permit access for inspection.  Periodically inspect to verify Products are undamaged and are maintained in acceptable condition.

	1.26 Transportation And Handling
	.1 Transport and handle Products in accordance with manufacturer's written instructions.
	.2 Promptly inspect shipments to ensure that Products comply with requirements, quantities are correct, and Products are undamaged.
	.3 Provide equipment and personnel to handle Products by methods to prevent soiling, disfigurement, or damage.
	.4 Protect all finished and unfinished work from soiling or damage, cover floors with tarpaulins or plywood as necessary, and repair any damage resulting from work of Mechanical Section.
	.5 Protect finished surfaces to remain exposed, by paper, polyethylene or other satisfactory removable protective covering using paste acceptable to fixture manufacturer to prevent possible damage to finishes, until all reason for construction damage ...

	1.27 Special Cleaning
	.1 Maintain tidiness within work of Mechanical Sections and at completion remove protective paper, labels, etc. and tools and waste materials.  Leave clean and in perfect operating condition.
	.2 Remove dirt, rubbish, grease, and dust for which this section is responsible from all exposed surfaces and fixtures.
	.3 Operate, drain and flush out bearings and refill with new charge of lubricant, before final acceptance.
	.4 Thoroughly clean piping, ducts and equipment of dirt, cuttings and other foreign substances within the scope of work area.  Disconnect, clean and reconnect whenever necessary for purpose of locating and removing obstructions.  Repair work damaged i...
	.5 Clean exposed surfaces of mechanical equipment, ductwork, piping, etc., and polish plated work.
	.6 Protect bearings and shafts during installation.  Grease shafts and sheaves to prevent corrosion.  Supply and install extended nipples to outside of bearing enclosures for lubrication purposes.
	.7 Remove tools, surplus, and waste material from the building site upon completion of work. Clean grease, dirt, and excess material from walls, floors, ceilings, surfaces, and fixtures for which this Contractor was responsible, and leave the premises...
	.8 At the end of construction all systems shall be left ready for operation.
	.9 This Section shall be responsible for repair work as may be necessary to remove dents and touch-up of factory finishes.

	1.28 Product Changes
	.1 Change in Product/Products:  Submit request for substitution or alternative in accordance with this Section and Division 01 Product Exchange Procedures Division 01 Substitutions Sections.

	1.29 Existing Utilities
	.1 When breaking into or connecting to existing services or utilities, execute Work at times directed by local governing authorities, with minimum of disturbance to the Work,  building occupants, or pedestrian or vehicular traffic.
	.2 Protect, relocate or maintain existing active services. When services are encountered, cap off in manner approved by authority having jurisdiction. Stake and record location of capped service.

	1.30 Manufacturer's Written Instructions
	.1 Unless otherwise indicated in the specifications, install or erect Products to manufacturer's written instructions.  Do not rely on labels or enclosures provided with Products.  Obtain written instructions directly from manufacturers.
	.2 Notify Departmental Representative in writing, of conflicts between specifications and manufacturer's instructions, so that Departmental Representative may establish course of action.
	.3 Improper installation or erection of Products, due to failure in complying with these requirements, authorizes Departmental Representative to require removal and re-installation at no increase in Contract Price or Contract Time.

	1.31 Quality Of Work
	.1 Ensure Quality of Work is of highest standard, executed by workers experienced and skilled in respective duties for which they are employed. Immediately notify Departmental Representative if required Work is such as to make it impractical to produc...
	.2 Do not employ anyone unskilled in their required duties. Departmental Representative reserves right to require dismissal from site any workers deemed incompetent or careless.
	.3 Decisions as to standard or fitness of Quality of Work in cases of dispute rest solely with Departmental Representative, whose decision is final.
	.4 Assume full responsibility for layout of own work and for any damage caused to property of others through improper location or poor workmanship.

	1.32 Accessibility Of Equipment
	.1 The PWGSC places a high priority on being able to safely and efficiently gain access to systems and equipment for replacement and repair.  All equipment must be accessible, as defined as follows:
	.1 Ceiling mounted equipment shall only be considered accessible if a tradesman can place both hands on the equipment components which requires services (ie: fan motor, belt, pulley, bearing, fire damper linkages, valve/control valve, strainer or any ...
	.2 Conduit, pipe, ducting and support racking or any other obstruction to accessibility shall be relocated at the contractor’s expense by the contractor’s forces.


	1.33 Coordination
	.1 Due to the nature of the space, continued operation of the kitchen is expected during construction, with limited interruption. Work where systems are to be shut down for extended periods need to be coordinated with the Department Representative, an...
	.2 Ensure cooperation of workers in laying out Work. Maintain efficient and continuous supervision.
	.3 Be responsible for coordination and placement of openings, sleeves and accessories.
	.4 Check levels shown before commencement to ensure adequate falls for sewers and pipes and report discrepancies immediately.  Failure to so check and report does not relieve this section from responsibility for consequent extra expenditures.
	.5 Where space is indicated as reserve for future equipment, leave clear and install piping and other work so that connections can be made to future equipment.
	.6 Secure approval where necessary to cut holes in either finished or unfinished work, employ section whose work is involved, cut openings no larger than necessary and without damage to adjoining work and carefully repair all damage to match adjacent ...
	.7 Provide and set bolts, templates, sleeves and fixing materials for fixing work under this section securely to work provided under other sections, in advance of other work, where required.
	.8 Locate all openings in walls, partitions, beams, etc. required for installation of ducts, pipes and equipment, etc. specified in this section of the specifications and frame all openings as required.
	.9 Installation of all equipment shall allow sufficient space to facilitate ease of maintenance. Clearance space shall allow for the removal of all components of equipment without hindrance. Where clearance requirements are not shown on the mechanical...

	1.34 Work For Other Trades
	.1 The Mechanical Contractor shall rough-in for and/or connect up all equipment requiring mechanical services, as shown on drawings or mentioned elsewhere in the specifications.
	.2 Supply other trades with all necessary details, rough-in drawings, wiring diagrams, etc. as required.

	1.35 Electrical Requirements
	.1 Motors and electrical equipment supplied under Mechanical Division shall comply with Electrical Section and electrical characteristics scheduled or shown.
	.2 See "Installation and Wiring Controls" in Electrical Section for equipment supplied under Electrical Section.
	.3 The Electrical section shall provide starters for all motors and wire from starters to motors, unless otherwise indicated.
	.4 The Electrical section shall wire between starters and switching components such as relays, float switches, and pressure switches.
	.5 Supply to Electrical Section within four (4) weeks after contract award, fully detailed diagrams of power and control wiring required for equipment supplied by Sections 21 – 25.
	.6 Motors shall be squirrel cage induction type 1800 RPM unless otherwise noted.  Where dampness occurs, all motors and electrical apparatus such as float switches, etc. supplied integrally with any piece of apparatus, shall be totally enclosed.
	.7 All motors 1 hp and larger shall be high efficiency as defined in CSA C390.

	1.36 Concealment
	.1 In finished areas, conceal pipes, ducts and wiring in floors, walls and ceilings, except where indicated otherwise.
	.2 Before installation, inform Departmental Representative if there is interference. Install as directed by Departmental Representative.

	1.37 Access Panels
	.1 Provide in ample time for installation under relevant sections all necessary access panels in walls and ceilings to allow access to dampers, valves, etc., size 300 mm x 300 mm (12" x 12") min. or as required for proper maintenance with steel panel ...

	1.38 Remedial Work
	.1 Perform remedial work required to repair or replace parts or portions of Work identified as defective or unacceptable. Coordinate adjacent affected Work as required.
	.2 Perform remedial work by specialists familiar with materials affected.  Perform in a manner to neither damage nor put at risk any portion of Work.

	1.39 Alteration Work
	.1 Where work is to be done in existing buildings, accurately survey, provide for avoidance of damage and interference to existing work and rectify any such damage due to work under Mechanical Sections.  Accept existing work as it exists at time of te...
	.2 Carefully dismantle existing mechanical equipment to be removed or relocated.  Temporarily disconnect, remove, and reinstall existing equipment, piping, ductwork, conduit, light fixtures, and similar items, which interfere with the new installation...
	.3 All usable salvaged equipment and materials shall remain the property of the Department Representative unless specifically noted otherwise. Such material shall be removed from the building and be safely and neatly stored on the site for removal by ...
	.4 Reuse existing equipment in new work after first repairing and reconditioning any defective items where noted.  Safely cap and seal disconnected mechanical services within finished surfaces.
	.5 The abandonment of existing equipment and material in place is not acceptable. All redundant services are to be removed back to active mains, which shall then be capped at existing point of connection.
	.6 All mechanical equipment conflicting with new equipment being installed shall be moved or disconnected, without damage, by Contractor and shall remain property of the Department Representative.  Remove ducts and piping not required in revised syste...
	.7 Disconnect existing equipment indicated, intended to be reused, rough-in in new position, and after replacement connect up ready for use.
	.8 Removal and relocation of mechanical equipment by relevant Mechanical Sections.

	1.40 Location Of Fixtures
	.1 Consider location of fixtures, outlets, and mechanical and electrical items indicated as approximate.
	.2 Inform Departmental Representative of conflicting installation. Install as directed.

	1.41 Fastenings
	.1 Provide metal fastenings and accessories in same texture, colour and finish as adjacent materials, unless indicated otherwise.
	.2 Prevent electrolytic action between dissimilar metals and materials.
	.3 Use non-corrosive hot dip galvanized steel fasteners and anchors for securing exterior work, unless stainless steel or other material is specifically requested in affected specification Section.
	.4 Space anchors within individual load limit or shear capacity and ensure they provide positive permanent anchorage. Wood, or any other organic material plugs are not acceptable.
	.5 Keep exposed fastenings to a minimum, space evenly and install neatly.
	.6 Fastenings which cause spalling or cracking of material to which anchorage is made are not acceptable.

	1.42 Fastenings - Equipment
	.1 Use fastenings of standard commercial sizes and patterns with material and finish suitable for service.
	.2 Use heavy hexagon heads, semi-finished unless otherwise specified.  Use Type 304 or 316 stainless steel for exterior areas.
	.3 Bolts may not project more than one diameter beyond nuts.
	.4 Use plain type washers on equipment, sheet metal and soft gasket lock type washers where vibrations occur.  Use resilient washers with stainless steel.

	1.43 Temporary Use Of Equipment
	.1 No portion of any mechanical system or equipment provided under Mechanical Sections may be used for temporary heating without Departmental Representative's written permission and observance of the following procedure:
	.1 Oil and grease motor, fan and pump bearings, etc. check on a regular basis and maintain as recommended by manufacturer.
	.2 Maintain and clean when necessary cleanable type filters and clean and oil just prior to take-over of building by Department Representative.  Replace throwaway type filters.
	.3 Ensure that mechanical air handling equipment is not operated during painting.
	.4 Employ equipment manufacturers and subtrades to ensure and certify that all systems and equipment are in proper condition, and guarantee all work used prior to take-over as for new work, from date of acceptance of building by Department Representat...
	.5 If permission for temporary use of mechanical equipment is granted, use Canadian Plumbing and Mechanical Contractors Association standard form of agreement as basis of responsibilities.  Guarantee on complete installation shall not start until acce...

	.2 All return air grilles/openings shall be equipped with MERV 8 filters to keep return air system clean of dust and dirt if air handling equipment is being used before turnover to the Department Representative.

	1.44 Protection Of Work In Progress
	.1 Prevent overloading of any part of the Project.
	.2 Do not cut, drill or sleeve any load bearing structural member, unless specifically indicated, without written approval of Departmental Representative.


	Part 2 Products
	2.1 Materials
	.1 None


	Part 3 Execution
	3.1 Execution
	.1 None



	221318 - Drainage Waste and Venting - Plastic
	Part 1 General
	1.1 References
	.1 ASTM International Inc.
	.1 ASTM D2564-[04e1], Standard Specification for Solvent Cements for Poly(Vinyl-Chloride) (PVC) Plastic Piping Systems.

	.2 Canadian Standards Association (CSA International)
	.1 CAN/CSA-Series B1800-[06], Thermoplastic Nonpressure Pipe Compendium - B1800 Series.

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


	1.2 Action And Informational Submittals
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Provide manufacturer's printed product literature and datasheets for piping and adhesives, and include product characteristics, performance criteria, physical size, finish and limitations.


	1.3 Delivery, Storage And Handling
	.1 Deliver, store and handle in accordance with Section 01 61 00 - Common Product Requirements.
	.2 Deliver materials to site in original factory packaging, labelled with manufacturer's name, address.
	.3 Store at temperatures and conditions recommended by manufacturer.


	Part 2 Products
	2.1 Piping And Fittings
	.1 For above ground DWV and sump discharge piping to:
	.1 CAN/CSA B1800.


	2.2 Joints
	.1 Solvent weld for PVC: to ASTM D2564.


	Part 3 Execution
	3.1 Application
	.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, including product technical bulletins, handling, storage and installation instructions, and datasheets.

	3.2 Installation
	.1 Install in accordance with National Plumbing Code.
	.2 Install to manufacturer's written instructions.
	.3 Support for buried pipe under concrete structural slabs shall be hung from the slab using epoxy coated or stainless steel hangers, hardware and hanger rod secured to the structure as per contract drawing detail.

	3.3 Testing
	.1 Pressure test buried systems before backfilling.
	.2 Hydraulically test to verify grades and freedom from obstructions.

	3.4 Performance Verification
	.1 Cleanouts:
	.1 Ensure accessible and that access doors are correctly located.
	.2 Open, cover with linseed oil and re-seal.
	.3 Verify cleanout rods can probe as far as the next cleanout, at least.

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

	3.5 Cleaning
	.1 Clean in accordance with Section 01 74 11 - Cleaning.
	.1 Remove surplus materials, excess materials, rubbish, tools and equipment.




	230529 - Hangers and Supports for HVAC Piping and Equipment
	Part 1 General
	1.1 References
	.1 ASTM International
	.1 ASTM A125- (2007), Standard Specification for Steel Springs, Helical, Heat-Treated.
	.2 ASTM A307-07b, Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength.
	.3 ASTM A563-07a, Standard Specification for Carbon and Alloy Steel Nuts.
	.4 Green Building Rating System Reference Guide For Commercial Interiors.

	.2 Manufacturer's Standardization Society of the Valves and Fittings Industry (MSS)
	.1 MSS SP58-2009, Pipe Hangers and Supports - Materials, Design and Manufacture.


	1.2 Action And Informational Submittals
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Provide manufacturer's printed product literature and data sheets for hangers and supports and include product characteristics, performance criteria, physical size, finish and limitations.


	1.3 Delivery, Storage And Handling
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements.
	.2 Delivery and Acceptance Requirements:
	.1 Deliver materials to site in original factory packaging, labelled with manufacturer's name, address.



	Part 2 Products
	2.1 System Description
	.1 Design Requirements:
	.1 Construct pipe hanger and support to manufacturer's recommendations utilizing manufacturer's regular production components, parts and assemblies.
	.2 Base maximum load ratings on allowable stresses prescribed by ASME B31.1 or MSS SP58.
	.3 Ensure that supports, guides, anchors do not transmit excessive quantities of heat to building structure.
	.4 Design hangers and supports to support systems under conditions of operation, allow free expansion and contraction, prevent excessive stresses from being introduced into pipework or connected equipment.
	.5 Provide for vertical adjustments after erection and during commissioning. Amount of adjustment in accordance with MSS SP58.


	2.2 General
	.1 Fabricate hangers, supports and sway braces in accordance with MSS SP58.

	2.3 Pipe Hangers
	.1 Finishes:
	.1 Pipe hangers and supports: galvanized.
	.2 Ensure steel hangers in contact with copper piping are epoxy coated.

	.2 Upper attachment to concrete:
	.1 Ceiling: carbon steel welded eye rod, clevis plate, clevis pin and cotters with weldless forged steel eye nut. Ensure eye 6 mm minimum greater than rod diameter.
	.2 Concrete inserts: wedge shaped body with knockout protector plate UL listed\FM approved to MSS SP69.

	.3 Hanger rods: threaded rod material to MSS SP58:
	.1 Ensure that hanger rods are subject to tensile loading only.
	.2 Provide linkages where lateral or axial movement of pipework is anticipated.
	.3 Do not use 22 mm or 28 mm rod.

	.4 Pipe attachments: material to MSS SP58:
	.1 Oversize pipe hangers and supports.

	.5 Adjustable clevis: material to MSS SP69 or UL listed/FM approved, clevis bolt with nipple spacer and vertical adjustment nuts above and below clevis.
	.1 Ensure "U" has hole in bottom for rivetting to insulation shields.

	.6 Yoke style pipe roll: carbon steel yoke, rod and nuts with cast iron roll, to MSS SP69.
	.7 U-bolts: carbon steel to MSS SP69 with 2 nuts at each end to ASTM A563.
	.1 Finishes for steel pipework: galvanized.
	.2 Finishes for copper, glass, brass or aluminum pipework: epoxy coated.

	.8 Pipe rollers: cast iron roll and roll stand with carbon steel rod to MSS SP69.


	Part 3 Execution
	3.1 Manufacturer's Instructions
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

	3.2 Installation
	.1 Install in accordance with:
	.1 Manufacturer's instructions and recommendations.

	.2 Clevis plates:
	.1 Attach to concrete with 4 minimum concrete inserts, one at each corner.

	.3 Provide supplementary structural steelwork where structural bearings do not exist or where concrete inserts are not in correct locations.

	3.3 Hanger Spacing
	.1 Plumbing piping:  to Canadian Plumbing Code.
	.2 Flexible joint roll groove pipe: in accordance with table below for steel, but not less than one hanger at joints. Table listings for straight runs without concentrated loads and where full linear movement is not required.
	.3 Within 300 mm of each elbow.
	.4 Pipework greater than NPS 12: to MSS SP69.

	3.4 Hanger Installation
	.1 Install hanger so that rod is vertical under operating conditions.
	.2 Adjust hangers to equalize load.
	.3 Support from structural members. Where structural bearing does not exist or inserts are not in suitable locations, provide supplementary structural steel members.

	3.5 Horizontal Movement
	.1 Angularity of rod hanger resulting from horizontal movement of pipework from cold to hot position not to exceed 4 degrees from vertical.
	.2 Where horizontal pipe movement is less than 13 mm, offset pipe hanger and support so that rod hanger is vertical in the hot position.

	3.6 Final Adjustment
	.1 Adjust hangers and supports:
	.1 Ensure that rod is vertical under operating conditions.
	.2 Equalize loads.

	.2 Adjustable clevis:
	.1 Tighten hanger load nut securely to ensure proper hanger performance.
	.2 Tighten upper nut after adjustment.


	3.7 Cleaning
	.1 Clean in accordance with Section 01 74 11 - Cleaning.
	.1 Remove surplus materials, excess materials, rubbish, tools and equipment.




	230801 - PERFORMANCE VERIFICATION MECHANICAL PIPING SYSTEMS
	Part 1 General
	1.1 SANITARY AND STORM DRAINAGE SYSTEMS
	.1 Below slab systems: perform tests prior to back-filling. Perform hydraulic tests to verify grades and freedom from obstructions.
	.2 Do not introduce water for testing where freezing conditions exist or where piping systems being tested are located above sensitive areas or equipment that may be damaged or contaminated by water leakage.
	.3 Hydraulically test all pipe. Pneumatic testing not permitted without prior approval from the Consultant and the Authority Having Jurisdiction.
	.4 Should leaks develop in any part of the piping system, remove and replace defective sections, fittings and equipment. Pipe dope, caulking, tape, lead wool, dresser couplings, etc. shall not be used to correct deficiencies. The contractor shall be r...
	.5 Subject piping to a hydrostatic pressure of at least that 1-½ times the operating pressure of the system for a period of at least 12 hours. If leaks are detected, such leaks shall be repaired and the test started over. Record results and submit wit...
	.6 Register pressures at the highest system point.
	.7 Provide at least 48 hours (during working days) notice to Departmental Representative prior to testing to allow the tests to be witnessed.

	1.2 REPORTS
	.1 In accordance with as specified herein.


	Part 2 Products
	2.1 NOT USED
	.1 Not Used.


	Part 3 Execution
	3.1 NOT USED
	.1 Not Used.







