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Civil Engineer 

 

Responsible for all or part of 
Sections in the following Divisions:  

Division 01  
Division 02 
Division 33 

Structural Engineer 

 

Responsible for all or part of 
Sections in the following Divisions:  

Division 01  
Division 03 
Division 05 
Division 06 
Division 07 
Division 31 

Architect 

 

Responsible for all or part of 
Sections in the following Divisions:  

Division 01  
Division 02 
Division 05 
Division 06 
Division 07 
Division 08 
Division 09 

Process Mechanical Engineer 

 

Responsible for all or part of 
Sections in the following Divisions:  

Division 01  
Division 40 
Division 41 
Division 43 
Division 46 
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Building Mechanical Engineer 

 

Responsible for all or part of 
Sections in the following Divisions:  

Division 01  
Division 21 
Division 22 
Division 23 

Electrical, Instrumentation, 
and Controls Engineer 

 

Responsible for all or part of 
Sections in the following Divisions:  

Division 01  
Division 26 
Division 27 
Division 28 
Division 40 

Permit to Practice 
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Part 1 General 

1.1 DESCRIPTION OF WORK 

.1 Work of this Contract in general consists of upgrading Lift Station No. 01, 
the addition of a Septage Receiving Station at the Wastewater Treatment 
Plant and the Lower Iqaluit Sewer located in Iqaluit, NU. 

.2 Work includes but is not necessarily limited to the following general items: 
.1 Lift Station No. 01 Upgrades: 

 
.1 Construct new building extension. 
.2 Salvage existing generator and provide to City yard. 
.3 Supply and install new process equipment, piping and 

appurtenances as specified.   
.4 Demolition, removal and disposal of walls, piping, electrical, 

mechanical, and process components, redundant equipment 
and all other items to accommodate new components. 

.5 Associated mechanical, electrical and instrumentation/ 
control work.   

.6 Associated structural and architectural work. 

.7 Associated civil and site works. 

.8 New addition to LS No. 1 including a new Wet well and 
connections to new/existing sanitary line. 

.9 Connection of new forcemain and vault. 

.10 Transportation to Site and Installation of above. 

.11 Coordinate, receive, store, protect and install all Owner 
Supplied equipment. 

.12 Testing and commissioning of the upgraded and new 
systems. 

.13 Clean up of existing pump station area and wetwell, 
including power wash and disposal of solids. 

.14 Associated environmental work for soil and water. 
 

.2 Septage Receiving Station 
 

.1 Supply and install new process equipment, piping and 
appurtenances as specified.   



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

GENERAL 
REQUIREMENTS 

Section 01 11 13 
Page 2 of 5  

 
.2 Associated mechanical, electrical and instrumentation/ 

control work.   
.3 Connection of the new SRS to the existing wastewater 

treatment plant wet well. 
.4 Associated structural work. 
.5 Associated civil and site works. 
.6 Transportation to Site and Installation of above. 
.7 Coordinate, receive, store, protect and install all Owner 

Supplied equipment. 
.8 Testing and commissioning of the upgraded and new 

systems. 
.3 Lower Sewer 

.1 Sewer Line LS#1 to PT. A2, including between MH2X and 
MH 3 

.2 Access Vaults: MH 1, MH 2, MH 2X, MH 3, MH 3-A, MH 3-B, 
MH 3-C, MH 5, PT. 2B, and MH 400. 

.4 Refer to technical divisions for detailed descriptions of the technical Scope 
of Work. 

1.2 CONTRACT METHOD 

.1 Construct work under a single lump sum contract. 

1.3 TERMINOLOGY 

.1 Terminology used within the project specifications: 
.1 Engineer: Officer or Representative of the City for the purposes of 

this Contract. 
.2 Engineer: Engineering professionals employed by the City for the 

purposes of this Contract. 

1.4 WORK BY OTHERS 

.1 Co-ordinate work of other Contractors. Report promptly to Engineer in 
writing any defect which may interfere with proper execution of the Work 
for this Contract. 

1.5 CONTRACTOR USE OF PREMISES 

.1 The existing facilities must remain in operation during construction. 
Contractor must maintain access to the site and minimize disruption to 
City’s operational staff.  

.2 Contractor is to not encumber the sites with materials or equipment.  
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.3 Move stored products or equipment which interfere with operations of the 

City or Engineer.  

1.6 TAXES 

.1 Pay taxes properly levied by law (including Federal, Territorial, and 
Municipal). 

1.7 CERTIFICATES 

.1 Provide authorities with plans and information for acceptance certificates 

.2 Provide inspection certificates as evidence that Work conforms to 
requirements of authority having jurisdiction. 

.3 Submit to Engineer a copy of application submissions and approval 
documents received for authority having jurisdiction. 

1.8 EXISTING SERVICES 

.1 Where work involves breaking into or connecting to existing services, 
carry out work at times directed by governing authorities. 

.2 Establish location and extent of service lines in area of work before 
starting Work and notify Engineer of findings. 
.1 Note: the existing forcemain location is approximate only and shall 

be hand located. 
.3 Submit schedule to obtain approval from Engineer for any shut-down or 

closure of active service or facility including power and communications 
services. Adhere to approved schedule and provide notice to affected 
parties. 

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

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

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

1.9 DOCUMENTS REQUIRED 

.1 Maintain at job site, one copy each document as follows: 
.1 Contract Drawings 
.2 Specifications 
.3 Addenda 
.4 Reviewed shop drawings 
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.5 List of outstanding shop drawings 
.6 Change Orders 
.7 Other modifications to Contract 
.8 Building Permit 
.9 Inspection Reports 
.10 Field Test Reports 
.11 Copy of Approved Work Schedule 
.12 Health and Safety Plan and other safety related documents 
.13 Other documents as specified 

1.10 FIELD QUALITY CONTROL 

.1 Carry out Work using qualified licensed workers or apprentices in 
accordance with Territorial Act respecting manpower vocational training 
and qualification. 

.2 Permit employees registered in Territorial apprenticeship program to 
perform specific tasks only if under direct supervision of qualified licensed 
workers. 

.3 Determine permitted activities and tasks by apprentices, based on level of 
training attended and demonstration of ability to perform specific duties. 

1.11 WORK CO-ORDINATION 

.1 Co-ordinate work of subtrades. 
.1 Designate one person to be responsible for review of contract 

documents, shop drawings, and planning and managing co-
ordination of Work. 

.2 Convene meetings between subcontractors whose work interfaces and 
ensure awareness of areas and extent of interface required. 
.1 Provide each subcontractor with complete plans and specifications 

for Contract, to assist them in planning and carrying out their 
respective work. Ensure sub-contractors receive Division 01. 

.2 Develop co-ordination drawings when required, illustrating potential 
interference between work of various trades and distribute to 
affected parties. 
.1 Pay particularly close attention to overhead work above 

ceilings and within or near building structural elements. 
.2 Identify on co-ordination drawings, building elements, 

services lines, rough-in points and indicate location of 
services' entrance to site. 
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.3 Facilitate meeting and review coordination drawings. Ensure 

subcontractors agree and sign-off on drawings. 
.4 Publish minutes of each meeting. 
.5 Plan and co-ordinate work to minimize number of service line 

offsets. 
.6 Submit copy of coordination drawings and meeting minutes to 

Engineer for information purposes. 
.3 Submit shop drawings and order prefabricated equipment or prebuilt 

components only after co-ordination meeting for such items has taken 
place. 

.4 Work Co-operation: 
.1 Ensure co-operation between trades in order to facilitate general 

progress of Work and avoid situations of spatial interference. 
.2 Ensure that each trade provides other trades reasonable 

opportunity for completion of Work to prevent unnecessary delays, 
cutting, patching and removal or replacement of completed work. 

.3 Resolve disputes between subcontractors. 

.4 Engineer is not responsible for, or accountable for extra costs 
incurred as a result of Contractor's failure to co-ordinate Work. 

1.12 CONTRACT SCHEDULING 

.1 Contractor is responsible for scheduling material supply and 
transportation. 

.2 Contractor is responsible for booking time slots with steel manufacturers 
to meet sealift cut-off dates. 

Part 2 Products 

2.1 NOT USED 

Part 3 Execution 

3.1 NOT USED 

END OF SECTION 
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Part 1 General 

1.1 WORK CONSTRAINTS 

.1 Lift Station No. 01, sanitary services and the wastewater treatment plant 
(WWTP) must remain in operation at all times, 24 hours a day, seven days 
a week. The Contractor, subcontractors and all other workers on site must 
be made aware of the fact that operations will take priority over the Work 
under this Contract. 

.2 The City will continue to operate and maintain Lift Station No. 01 and the 
existing WWTP systems during the entire construction period for 
execution of normal operations. 

.3 It is of the utmost importance that any disruptions to the existing lift station 
and wastewater treatment process, required during the performance of 
this Contract, be scheduled and coordinated with the Engineer, City and 
the City’s operations personnel. Unscheduled process interruptions will 
not be allowed. 

.4 Any costs incurred by the City, as a result of unscheduled process 
interruptions related to installation, commissioning and/or start-up 
operations shall be borne solely by the Contractor. 

.5 Standby power must be maintained at all times (excluding Allowable 
Shutdowns as per Item 1.2). 

.6 Heating and ventilation requirements must be maintained at all times. 

.7 Water and sanitary system/service must be maintained at all times. 

.8 Commissioning of equipment shall not be performed from December 15 to 
January 5. 

1.2 ALLOWABLE SHUTDOWNS 

Lift Station No. 01 and Lower Sewer 

.1 No interruption of sanitary collection and wastewater pumping is permitted 
(old and new pump systems) other than minor shutdowns that can be 
accommodated within the volume of the wetwell. 

.2 Should longer periods of shutdown be required, the Contractor shall 
provide all temporary piping and pumping systems to divert flow to the 
forcemain / WWTP. 
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Wastewater Treatment Plant 
.1 A single period of a maximum of 2 days of interruption of the wastewater 

treatment is permitted during the construction period.  

.2 Flow during this period may be diverted to the existing sewage lagoon. 
Coordinate diverting with WWTP operations personnel. 

.3 No other diversion is allowed unless required under emergency 
conditions. 

1.3 WORK SEQUENCE PLAN 

.1 In addition to the General Requirements for scheduling of the work and 
development of the Commissioning Plan, the Contractor shall prepare a 
Work Sequence Plan which reflects the major work sequence tasks 
anticipated. The plan shall be submitted within forty-five (45) calendar 
days of contract award. 

.2 The Work Sequence Plan shall be reviewed and accepted by the 
Engineer. 

.3 The Work Sequence Plan shall include: 

.1 Written description of anticipated sequence and general work 
components. 

.2 Shutdowns anticipated and methods to maintain service. 

.3 Description of temporary heating, ventilation, water service, 
sanitary service and electrical methods intended to be employed. 

.4 Construction and commissioning of the lift station and septage 
station. 

1.4 SUGGESTED WORK SEQUENCE 

.1 The Contractor is responsible for sequencing the Work under this 
Contract, including the scheduling and coordination of all shutdowns 
and/or interruptions required by the Work and for maintaining heat, power, 
sanitary and water for all systems. Without implying means or direction, 
the following work sequence is suggested: 

.2 Lift Station No. 01 Upgrades 

.1 Stage 1: During Stage 1, the existing wetwell operation shall remain 
in place while the upgrades are being constructed. Only very brief 
shutdowns will occur (without extensive temporary measures) to 
allow tie-ins. 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

WORK SEQUENCE Section 01 11 14 
Page 3 of 6 

 

 

.2 All work associated with the lower sewer shall be coordinated with 
the lift station construction to ensure flow is not interrupted and 
suitable bypass methods are in place. 

.3 Stage 2: Lift Station No. 01 Start-up and Commissioning. During 
commissioning, the flow can be returned to the existing lift station 
pumps should the new system experience interruptions. 

.4 Stage 3: Once new Lift Station system is fully commissioned, the 
Contractor shall clean the existing wetwell free of solids. 

.5 Electrical and Instrumentation: The Lift Station No. 01 scope of 
work includes portions of work that will require a work sequencing 
plan and methodology in order to minimize shutdown times. While 
the final sequencing and methodology plan is the responsibility of 
the Contractor, the following shall be considered for incorporation 
into the plan: 
.1 For equipment that is to be removed under the “demolition” 

scope of work, do not remove or decommission the existing 
equipment until the new / replacement equipment is in place 
and ready for energization and switch over with new 
conduits and cables in place, such as HVAC equipment and 
power distribution equipment. Shutdown times are to be 
minimized to the extent practical. 

.2 Ensure wet well levels are manually monitored during any 
electrical shutdown to confirm there is not a risk of flooding 
or backing up of the sewer system. 

.3 Regarding the introduction of the new Main Fused 
Disconnect Switch between the existing electrical utility 
transformer and the existing electrical utility meter, 
coordination will be required with Electrical Utility for 
disconnection of the existing overhead cable splice and 
connection to the new service cable and conduit. During the 
utility interruption, the cable and conduit connection between 
the Main Fused Disconnect Switch and the electrical utility 
meter shall be completed as well. All cable and conduit shall 
be installed and ready for connection prior to Electrical Utility 
being required onsite.  
Regarding the new secondary service power feed between 
the electrical utility meter and the new motor control center 
(MCC), the new motor control center must be put into place; 
the required conduits shall be installed between utility meter 
and MCC, and MCC and existing distribution panel MDP-6A; 
and cables shall be pulled within the conduits and be ready 
for terminations to equipment.  
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When it is time to disconnect the existing cables at the utility 
meter and overhead connection locations, MCC, and MDP-
6A to terminate the new cables, the existing generator may 
be utilized to provide power to the existing portion of the Lift 
Station. Ensure grounding system is also adjusted at this 
time to make the new MCC the main grounding connection 
point of the facility instead of MDP-6A. Coordinate with the 
electrical utility for required shutdowns to complete the wiring 
at the meter base. 

.4 The existing standby generator system may continue to be 
utilized to provide backup power to the existing facility until 
the new standby generator and Automatic Transfer Switch 
(ATS) is installed and commissioned. However, it is 
important to note that the existing generator is connected to 
the existing ATS within MDP-6A; as such, it will not be able 
to provide standby power to the new rooms of the Lift 
Station, just the existing facility. 

.5 During new generator and new ATS testing and 
commissioning, consider the state of both the new and 
existing transfer switches and generators and take measures 
to ensure both generators are not both able to run and feed 
cumulatively onto the same system; during new generator 
testing and commissioning, the existing ATS shall be locked 
into the Utility Source position and / or the existing generator 
shall be placed in Hand mode of operation to prevent 
automated starting of the existing generator. The existing 
generator shall still remain in cold standby as a contingency 
backup power supply source should issues arise with the 
new generator testing and commissioning.  

.6 It is recommended to perform the existing generator and 
associated transformer demolition / removal scope of work 
until after successful completion, testing, and commissioning 
of the new electrical system including the new generator and 
automatic transfer switch, as the existing generator system 
can act as a temporary generator option for the project and 
act as a contingency plan for certain shutdown scenarios. 

.7 For the existing Programmable Logic Controller (PLC) 
upgrade scope of work, the new PLC control panel shall be 
fully fabricated, tested, and commissioned before completing 
the PLC hardware upgrade within the existing PLC control 
panel. This is so that the new pump system can be used to 
run the facility in place of the existing, which the existing 
PLC system is responsible for controlling. Note, it is 
important to identify critical inputs / outputs connected to the 
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existing PLC responsible for critical alarming that may 
require manual supervising of the station while the PLC 
upgrade occurs, such as fault signal monitoring, or may 
require temporary field wiring such as for the alarm dialer 
signals. 
.1 For the existing PLC control panel upgrade, ensure all 

wires are clearly mapped for order of re-termination 
so that the input / output order remains the same.  

.3 Septage Receiving Station (SRS) 

.1 During Stage 1, the existing operation shall not be interrupted while 
the septage station construction in completed. A diversion to the 
sewage lagoon up to 2 days maximum may occur to allow for 
shutdowns to accommodate tie-ins. 

.2 The existing septage station will remain in place and become a 
back-up following completion of construction. The Contractor can 
divert septage trucks back to the existing dump station if required 
during commissioning. 

.3 Electrical and Instrumentation: The Septage Receiving Station 
scope of work includes portions of work that will require a work 
sequencing plan and methodology in order to minimize shutdown 
times. While the final sequencing and methodology plan is the 
responsibility of the Contractor, the following shall be considered for 
incorporation into the plan: 
.1 Install the required armoured cables within the WWTP cable 

tray system between the MCC and wall where the cable will 
transition outdoors; leave sufficient slack on the cable to 
allow for transition into MCC and termination to feeder 
breaker. Install all raceways extending to the new SRS and 
continue cable installation up to the SRS location, leaving 
sufficient cable length at the SRS end to provide for 
connections to electrical panel within SRS. Put SRS in place 
(if not already in place) and connect cable to SRS electrical 
panel.  

.2 Confirm if any loads within the MCC the SRS will be 
connected to are critical / essential that must remain 
powered, and / or shutdown duration limitations. If required, 
provide a temporary power panel to power the essential 
loads designated by the WWTP operations. Develop 
temporary power plan and submit to the Engineer and 
Owner for review under this circumstance. 

.3 Coordinate for permitted shutdown of MCC to allow for 
installation of SRS breaker and connection of power cable. 
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END OF SECTION  
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Part 1 General 

1.1 REFERENCES 

.1 Construction Contract – City of Iqaluit 

1.2 CASH ALLOWANCES (PROVISIONAL WORK ITEMS) 

.1 Refer to Bid Form and General Conditions. 

.2 Include in the Contract Price, cash allowances stated herein. 

.3 Cash allowances, unless otherwise specified, cover net cost to Contractor 
of services, products, construction machinery and equipment, freight, 
handling, unloading, storage installation and other authorized expenses 
incurred in performing work. 

.4 Contract Prices and not cash allowance, includes Contractor’s overhead 
and profit in connection with such cash allowances. 

.5 Contract price will be adjusted by written order to provide for an excess or 
deficit to each cash allowance. 

.6 Where costs under a cash allowance exceed amount of allowance, 
Contractor will be compensated for any excess incurred and substantiated 
plus an allowance for overhead and profit as set out in Contract 
Documents. 

.7 Progress payments on amounts of work authorized under cash 
allowances shall be included in Engineer's monthly certificate for payment. 

.8 Schedule shall be prepared jointly by Engineer and Contractor to show 
when items called for under cash allowances must be authorized by 
Engineer for ordering purposes so progress of Work will not be delayed. 

.9 Amount of each allowance, for Work specified in respective specification 
sections is as follows: 
.1 Power and telephone utility company cash allowance - $60,000  

Part 2 Products 

2.1 NOT USED 

Part 3 Execution 

3.1 NOT USED 

END OF SECTION 
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Part 1 General 

1.1 RELATED SECTIONS 

.1 Section 01 33 00 – Submittal Procedures 

1.2 ALTERNATE PRODUCTS 

.1 Alternates will not be considered for acceptance during the bid period.  

.2 A Bidder may submit proposals for alternate products and options in which 
they may propose one or more alternative material, product or construction 
methods, regardless of whether the specifications provide for consideration 
of equivalent alternatives.  

.3 Full descriptive details shall be submitted with a statement for each 
alternative, including the increase in cost or decrease in cost if the City 
accepts that alternative. The Bidder proposed options will be considered 
only after the Bid Close, and the City may accept or reject any or all of the 
options. Any proposed option which is not specifically accepted shall be 
considered rejected. 

.4 Whenever alternative proposed options are accepted, the Bidder shall be 
responsible for making all consequent adjustments to make the alternative 
fit into the Work as specified, including all construction and design costs, 
and these consequent costs shall be deemed to be included in the price 
difference bid for the alternative proposal. 

Part 2 Products 

2.1 NOT USED 

Part 3 Execution 

3.1 NOT USED 

END OF SECTION 
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Part 1 General 

1.1 SECTION INCLUDES 

.1 Applications for payments. 

.2 Substantial performance procedures. 

.3 Release of holdback procedures. 

.4 Schedule of values. 

1.2 RELATED SECTIONS 

.1 Section 00 54 00 – Terms of Payment  

1.3 REFERENCES 

.1 Owner/Contractor Agreement. 

1.4 APPLICATIONS FOR PROGRESS PAYMENT 

.1 Prior to the first application for progress payment, the Contractor shall 
provide a detailed breakdown of progress claim format for review and 
approval, of sufficient detail to establish progress to the satisfaction of the 
engineer.  

.2 Make applications for payment on account as provided in City of Iqaluit 
Terms of Payment as Work progresses. 

.3 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. 

.4 Submit to Engineer at least 14 days before first application for payment, a 
Schedule of Values for parts of Work, aggregating total amount of 
Contract Price, so as to facilitate evaluation of applications for payment. 

1.5 ACCEPTANCE PROCEDURES 

.1 Make schedule of values out in such form and supported by such 
evidence as Engineer may reasonably direct and when accepted by 
Engineer, 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 Engineer may reasonably 
require to establish value and delivery of products. 
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1.6 PROGRESS PAYMENT 

.1 In accordance with Government of Nunavut Terms of Payment Engineer 
will issue to Owner, no later than 10 working days after receipt of an 
application for payment, certificate for payment in amount applied for or in 
such other amount as Engineer determines to be properly due. If Engineer 
amends application, Engineer will give notification in writing giving reasons 
for amendment. 

1.7 SUBSTANTIAL PERFORMANCE OF WORK 

.1 Prepare and submit to Engineer comprehensive list of items to be 
completed or corrected and apply for a review by Engineer to establish 
Substantial Performance. Failure to include an item on list does not alter 
responsibility to complete Contract. 

.2 No later than 21 days after receipt of list and application, Engineer 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 substantially performed. 

.3 Engineer shall 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 Engineer, establish reasonable date for finishing 
Work. 

1.8 PAYMENT OF HOLDBACK UPON SUBSTANTIAL PERFORMANCE OF 
WORK  

.1 After receipt of application for payment and sworn statement, Engineer will 
issue certificate for payment of holdback amount. 

.2 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 amount is due and payable in accordance with 
other legislation, industry practice, or provisions which may be agreed to 
between parties. Owner may retain out of holdback amount any sums 
required by law to satisfy any liens against Work or, if permitted by lien 
legislation applicable to Place of Work, other third party monetary claims 
against Contractor which are enforceable against Owner. 

1.9 FINAL PAYMENT 

.1 Submit an application for final payment when Work is completed. 

.2 Engineer will, no later than 21 days after receipt of an application for final 
payment, review Work to verify validity of application. Engineer will give 
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notification that application is valid or give reasons why it is not valid, no 
later than 7 days after reviewing Work. 

.3 Engineer will issue final certificate for payment when application for final 
payment is found valid. 

 

Part 2 Products 
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Part 1 General 

1.1 PRECONSTRUCTION MEETING 

.1 The Engineer will arrange a Preconstruction Meeting upon Bid 
Acceptance. 

.2 Meeting will be held at the Lift Station site, alternate location at or near the 
Worksite or via teleconference. 

.3 The agenda for the Preconstruction Meeting shall include, but is not 
limited to, the following: 
.1 Safety requirements and Occupational Health and Safety 

relationships and responsibilities 
.2 Confirm the Superintendent, Contractor’s project manager, and the 

Engineer’s Resident personnel on the Worksite. 
.3 Establish Worksite protocols for communication, reporting, 

inspection, etc. 
.4 Provide an emergency contact list for all of the Contractor’s 

personnel, including sub-contractors 
.5 Clear up any ambiguities or questions of interpretation known at 

that time 
.6 Contractor shall present its detailed work schedule 
.7 Discuss other responsibilities of the Owner, the Contractor, and the 

Engineer 
.8 Discuss method of shop drawing submission  

1.2 PROGRESS MEETINGS 

.1 Progress meetings will be held on a regular bi-weekly basis or more 
frequently if requested by the Engineer. Progress meetings will take place 
on or near site as well as via teleconference.  

.2 The Engineer will give to all parties advanced notice of meeting dates, 
times and locations. 

.3 The Contractor shall have in attendance the Superintendent, the 
Contractor’s Project Manager and representatives of the Subcontractor if 
requested by the Engineer. 

.4 The Engineer will have the Engineer’s Project Manager or the Resident 
Engineer, or both, in attendance. 

.5 The City may have a representative in attendance. 

.6 Occupational Health and Safety incidents, records and procedures shall 
be part of the agenda for every progress meeting. 
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.7 The Engineer will take minutes and copies will be distributed to all 

attendees. During course of Work schedule progress meetings weekly. 

Part 2 Products 
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Part 1 General 

1.1 RELATED SECTIONS 

.1 Section 01 33 00 – Submittal Procedures 

1.2 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. 

.9 Project Planning, Monitoring and Control System: overall system operated 
by Engineer to enable monitoring of project work in relation to established 
milestones. 
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1.3 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 
timeframe. 

.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.  

1.4 ACTION AND INFORMATION SUBMITTALS 

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

.2 Submit to Engineer within 15 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 Engineer within 5 working days of receipt of 
acceptance of Master Plan. 

1.5 MASTER PLAN 

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

.2 Engineer will review and return revised schedules within 5 working days. 

.3 Revise impractical schedule items and resubmit within 5 working days. 

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

1.6 PROJECT SCHEDULE 

.1 Develop detailed Project Schedule derived from Master Plan. 

.2 Ensure detailed Project Schedule includes as minimum milestone and 
activity types as follows: 
.1 Award. 
.2 Shop Drawings, Samples. 
.3 Permits. 
.4 Mobilization. 
.5 Interior Demolition 
.6 Architecture & Structural (Walls and Floors). 
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.7 Major Process equipment installation. 
.8 Lighting. 
.9 Electrical. 
.10 Controls. 
.11 Metal Fabrications. 
.12 Temporary systems to maintain operation. 
.13 Shutdowns and isolations 
.14 Testing and Commissioning. 
.15 Demonstration and Training for Owner's staff. 
.16 Operations and Maintenance Manual. 
.17 Record Drawings and Specifications. 
.18 Supplied equipment long delivery items. 

1.7 PROJECT SCHEDULE REPORTING 

.1 Update Project Schedule on a monthly 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. 

1.8 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. 

Part 2 Products 
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Part 1 General 

1.1 RELATED SECTIONS 

.1 Section 01 78 00 – Closeout Submittals. 

1.2 ADMINISTRATIVE 

.1 Submit to the Engineer submittals listed for review and submit via email in 
digital Adobe Acrobat (.pdf) format. 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 Engineer. This review represents 
that necessary requirements have been determined and verified, or will 
be, and that each submittal has been checked and coordinated 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 Engineer, 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 coordinated. 

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

.9 Contractor's responsibility for deviations in submission from requirements 
of Contract Documents is not relieved by Engineer 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 Where necessary, submit drawings stamped and signed by professional 
engineer registered or licensed in Nunavut. 
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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 
coordinated, 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 Engineer's review of each submission. 

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

.6 Make changes in shop drawings as Engineer may require, consistent with 
Contract Documents. When resubmitting, notify Engineer 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 Shop drawings must be submitted with the appropriate Specification 
Sections attached noting both compliance with and deviations from the 
Specifications. 

.9 Submissions must include: 
.1 Date and revision dates. 
.2 Project title and number. 
.3 Name and address of: 

.1 Subcontractor. 

.2 Supplier. 

.3 Manufacturer. 
.4 Selected material must be clearly identified. Cutsheets with no 

material selection will be returned. 
.5 Site specific equipment tag numbers.  
.6 Contractor's stamp, signed by Contractor's authorized 

representative certifying approval of submissions, verification of 
field measurements and compliance with Contract Documents. 
Submissions without Contractor's stamp shall be returned without 
Engineer's review. 
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.7 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 adjacent work. 
.10 After Engineer's review, distribute copies. 
.11 Submit electronic copy of shop drawings for each requirement requested 

in specification Sections and as Engineer may reasonably request. 
.12 Submit digital copy of test reports for requirements requested in 

specification Sections and as requested by Engineer. 
.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 accordance with specified 
requirements. 

.2 Testing must have been within 3 years of date of contract award for 
project. 

.13 Submit digital copy of certificates for requirements requested in 
specification Sections and as requested by Engineer. 
.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 Submit digital copy of manufacturers instructions for requirements 
requested in specification Sections and as requested by Engineer. 
.1 Pre-printed material describing installation of product, system or 

material, including special notices and Material Safety Data Sheets 
concerning impedances, hazards and safety precautions. 

.15 Submit digital copy of Manufacturer's Field Reports for requirements 
requested in specification Sections and as requested by Engineer. 
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.16 Documentation of the testing and verification actions taken by 

manufacturer's representative to confirm compliance with manufacturer's 
standards or instructions. 

.17 Submit digital copy of Operation and Maintenance Data for requirements 
requested in specification Sections and as requested by Engineer. 

.18 Delete information not applicable to project. 

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

.20 If upon review by Engineer, no errors or omissions are discovered or if 
only minor corrections are made, shop drawing 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. 

1.4 SAMPLES 

.1 Submit for review samples in duplicate as requested in respective 
specification sections. Label samples with origin and intended use. 

.2 Deliver samples prepaid to Engineer. 

.3 Notify Engineer 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 Engineer are not intended to change 
Contract Price. If adjustments affect value of Work, state such in writing to 
Engineer prior to proceeding with Work. 

.6 Make changes in samples which Engineer 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. 

1.5 PROGRESS PHOTOGRAPHS 

.1 Submit progress photographs in electronic format and taken bi-weekly and 
show advancement of the prior weeks work. All photos to be date stamped 
and be named for the specific work shown in the photograph. Include in 
monthly progress claims. 

1.6 REQUESTS FOR SUBSTITUTIONS 

.1 Follow all procedures for submittal of Requests For Substitution, as 
specified in Section 01 25 13 - Product Substitution Procedures. 
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1.7 OPERATION AND MAINTENANCE MANUALS 

.1 Prior to Substantial Performance of the Work, Subcontractor shall deliver 
to the Contractor copies of a manual presenting the operation and 
maintenance of the building and its equipment as specified in the Contract 
Documents and in accordance with Section 01 78 00 - Closeout 
Procedures. 

1.8 CERTIFICATES AND TRANSCRIPTS 

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

.2 Submit transcript of insurance immediately after award of contract. 

1.9 RECORD DOCUMENTS 

.1 Subcontractor shall submit Record Documents at Substantial Performance 
of the Work in accordance with the Contract Documents and Section 01 
78 00 - Closeout Submittals. Failure to submit Record Documents will 
result in a holdback of 5% of the Contract Price. 

1.10 GENERAL SUBMITTALS SUMMARY 

.1 The following is an overall list of the required projects submittals but shall 
be considered as guidance only. See specifications for additional 
requirements and details. 

.2 Submittals include but are not limited to: 
.1 Health and Safety Plan 
.2 Spill Contingency Plan 
.3 Erosion and Sedimentation Plan 
.4 Waste Reduction Workplan 
.5 Utility Bypass Plan 
.6 Work Sequence Plan 
.7 Construction IAQ Management Plan 
.8 Master Plan (schedule and cash flow) 
.9 Site shutdown plan (COVID related) 
.10 Start-up and Commissioning Plan, including test plans and 

procedures 
.11 Test results 
.12 Shop Drawings 
.13 Cable Routing Plan 
.14 Red line As-builts 
.15 Progress Photographs 
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Part 1 General 

1.1 SUMMARY 

.1 Section includes: 
.1 Special requirements for Indoor Air Quality (IAQ) management 

during construction and demolition operations: 
.1 Control of emissions during construction and demolition. 
.2 Control of moisture during construction and demolition. 

.2 Procedures for testing baseline IAQ before occupancy. Baseline 
lAQ requirements specify maximum indoor pollutant concentrations 
for acceptance of the facility. 

1.2 RELATED SECTIONS 

.1 Division 01 General Requirements 

1.3 QUALITY ASSURANCE 

.1 Inspection and Testing Lab Qualifications:  Minimum of 5 years of 
experience in performing the types of testing specified herein. 

1.4 PRE-CONSTRUCTION MEETING 

.1 After award of Contract and prior to the commencement of the Work, 
schedule and conduct meeting with Engineer to discuss the proposed 
Construction IAQ Management Plan and to develop mutual understanding 
relative to details of environmental protection. 

1.5 HAZARDOUS MATERIALS 

.1 Take measures to ensure chemical spills do not enter drains. 

.2 Provide proper storage and containment of hazardous materials. 
.1 Design and construction of storage spaces for hazardous materials 

in accordance with the National Building Code of Canada and local 
fire codes. 

.2 Provide ventilation of areas, which contain potential sources of air 
contamination. Comply with standards for storage of flammable, 
combustible and hazardous materials, explosives, compressed gas 
cylinders, and reactive, corrosive and oxidizing materials. 

.3 Storage conditions, ventilation requirements, construction materials 
storage areas, containers, drums and tanks, compatibility issues, 
and labeling: in accordance with federal and municipal guidelines 
supplemented as follows: 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

CONSTRUCTION IAQ 
MANAGEMENT PLAN 

Section 01 35 25 
Page 2 of 2 

 
.1 Confine storage of chemicals and hazardous wastes to 

designated areas with security of access. 
.2 Provide access to hose bib and water for mixing 

concentrated chemicals. 
.3 Provide containment to prevent spills from entering drains. 
.4 Provide venting to exterior. 
.5 Keep storage areas under negative pressure, where 

possible. 

1.6 IAQ MANAGEMENT – EMISSIONS CONTROL 

.1 During construction operations, follow the recommendations in SMACNA 
IAQ Guidelines for Occupied Buildings Under Construction, 2nd edition 
ANSI/SMACNA 008 - 2008, Chapter 3. 

1.7 SUBMITTALS 

.1 Submit construction indoor air quality management plan complying with 
this Section. 

.2 Construction Documentation: Six photographs taken at a minimum of 
three different occasions during construction along with a brief description 
of the SMACNA approach employed (18 photographs in total), 
documenting implementation of the IAQ management measures, such as 
protection of ducts and on site stored or installed absorptive materials. 

Part 2 Products 
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Part 1 General 

1.1 RELATED SECTIONS 

.1 Section 01 11 13 – General Requirements. 

.2 Section 01 33 00 – Submittal Procedures. 

.3 Section 01 74 19 – Construction Waste Management and Disposal. 

.4 Section 01 35 30 – Contractor Safety, Health and Environment Minimum 
Performance Standards (MPS) 

1.2 REFERENCES 

.1 Government of Canada: 
.1 Canada Occupational Safety and Health Regulations. 

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

.3 Nunavut Territory 
.1 Occupational Health and Safety Act, R.S.Y., current edition. 

.4 National Building Code of Canada (NBC) 2015: 
.1 Part 8, Safety Measures at Construction and Demolition Sites. 

.5 Fire Protection Engineering Services, HRSDC: 
.1 FCC No. 301, Standard for Construction Operations. 
.2 FCC No. 302, Standard for Welding and Cutting. 

1.3 SUBMITTALS 

.1 Submit to Engineer 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 3 copies of Contractor's authorized representative's work site 

health and safety inspection reports to Engineer. 
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.4 Submit copies of reports or directions issued by Federal and Territorial 

health and safety inspectors. 
.5 Submit copies of incident and accident reports. 
.6 Submit Material Safety Data Sheets (MSDS) and all other documentation 

required by Workplace Hazardous Materials Information System (WHMIS) 
requirements. 

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

.8 Engineer will review Contractor's site-specific Health and Safety Plan and 
provide comments to Contractor within 10 days after receipt of plan. 
Revise plan as appropriate and resubmit plan to Engineer. 

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

.10 Submission of the Health and Safety Plan, and any revised version, to the 
Engineer is for information and reference purposes only. It shall not: 
.1 Be construed to imply approval by the Engineer. 
.2 Be interpreted as a warranty of being complete, accurate and 

legislatively compliant. 
.3 Relieve the Contractor of his legal obligations for the provision of 

health and safety on the project. 

1.4 FILING OF NOTICE 

.1 The General Contractor is to complete and submit a Notice of Project as 
required by Territorial authorities. 

.2 Provide copies of all notices to the Engineer. 

1.5 REGULATORY REQUIREMENTS 

.1 Comply with specified codes, acts, bylaws, standards and regulations to 
ensure safe operations at site. 

.2 In event of conflict between any provision of the above authorities, the 
most stringent provision will apply. Should a dispute arise in determining 
the most stringent requirement, the Engineer will advise on the course of 
action to be followed. 

1.6 GENERAL REQUIREMENTS 

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

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

1.7 GENERAL CONDITIONS 

.1 Provide safety barricades and lights around work site as required to 
provide a safe working environment for workers and protection for 
pedestrian and vehicular traffic. 

.2 Ensure that non-authorized persons are not allowed to circulate in 
designated construction areas of the work site: 
.1 Provide appropriate means by use of barricades, fences, warning 

signs, traffic control personnel, and temporary lighting as required. 
.2 Secure site at night time as deemed necessary to protect site 

against entry. 

1.8 RESPONSIBILITY 

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

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

1.9 COMPLIANCE REQUIREMENTS 

.1 Contractor must comply with: 
.1 Safety Act, General Safety Regulations. 
.2 Canada Labour Code, Canada Occupational Safety and Health 

Regulations. 
.2 It is the Contractor's responsibility to ensure that all workers are qualified, 

competent and certified to perform the work as required by the Worker's 
Compensation Act or the Occupational Health and Safety Regulations. 

1.10 MEETINGS 

.1 Schedule and attend Health and Safety Meeting prior to commencement 
of work. 
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1.11 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 Territory having jurisdiction. Advise Engineer verbally and 
in writing. 

1.12 WORK PERMITS 

.1 Obtain specialty permit(s) related to project before start of work. 

1.13 POSTED DOCUMENTS 

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

.2 Postings should be visible from the principal construction site, or as 
approved by the Engineer. 

1.14 HEALTH AND SAFETY PLAN 

.1 Conduct a site-specific hazard assessment based on review of Contract 
documents, required work, and project site. Identify any known and 
potential health risks and safety hazards. 

.2 Prepare and comply with a site-specific project Health and Safety Plan 
based on hazard assessment, including, but not limited to, the following: 
.1 Primary requirements: 

.1 Contractor's safety policy. 

.2 Identification of applicable compliance obligations. 

.3 Definition of responsibilities for project safety/organization 
chart for project. 

.4 General safety rules for project. 

.5 Job-specific safe work, procedures. 

.6 Inspection policy and procedures. 

.7 Incident reporting and investigation policy and procedures. 

.8 Occupational Health and Safety Committee/Representative 
procedures. 

.9 Occupational Health and Safety meetings. 

.10 Occupational Health and Safety communications and record 
keeping procedures. 

.3 Summary of health risks and safety hazards resulting from analysis of 
hazard assessment, with respect to site tasks and operations which must 
be performed as part of the work. 
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.4 List hazardous materials to be brought on site as required by work. 
.5 Indicate engineering and administrative control measures to be 

implemented at the site for managing identified risks and hazards. 
.6 Identify personal protective equipment (PPE) to be used by workers. 
.7 Identify personnel and alternates responsible for site safety and health. 
.8 Identify personnel training requirements and training plan, including site 

orientation for new workers. 
.9 Develop the plan in collaboration with all subcontractors. Ensure that 

work/activities of subcontractors are included in the hazard assessment 
and are reflected in the plan. 

.10 Revise and update Health and Safety Plan as required, and re-submit to 
the Engineer. 

1.15 EMERGENCY PROCEDURES 

.1 List standard operating procedures and measures to be taken in 
emergency situations. Include an evacuation plan and emergency 
contacts (i.e. names/telephone numbers) and coordinate with existing 
emergency procedures. Emergency contacts to include: 
.1 Designated personnel from own company. 
.2 Regulatory agencies applicable to work and as per legislated 

regulations. 
.3 Local emergency resources. 

.2 Include the following provisions in the emergency procedures: 
.1 Notify workers and the first-aid attendant, of the nature and location 

of the emergency. 
.2 Evacuate all workers safely. 
.3 Check and confirm the safe evacuation of all workers. 
.4 Notify the fire department or other emergency responders. 
.5 Notify adjacent workplaces or residences which may be affected if 

the risk extends beyond the workplace. 
.3 Provide written rescue/evacuation procedures as required for, but not 

limited to: 
.1 Work at high angles. 
.2 Work in confined spaces or where there is a risk of entrapment. 
.3 Work with hazardous substances. 

.4 Design and mark emergency exit routes to provide quick and unimpeded 
exit. 
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.5 Revise and update emergency procedures as required, and re-submit to 

the Engineer. 

1.16 HEALTH AND SAFETY COORDINATOR 

.1 Employ and assign to Work, competent and authorized representative as 
Health and Safety Coordinator. 

.2 Health and Safety Coordinator must: 
.1 Have site-related working experience specific to activities 

associated with major construction projects. 
.2 Have working knowledge of occupational safety and health 

regulations. 
.3 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. 

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

.5 Be on site during execution of Work and report directly to and be 
under direction of the site supervisor. 

1.17 HAZARDOUS PRODUCTS 

.1 Comply with requirements of Workplace Hazardous Materials Information 
System (WHMIS) regarding use, handling, storage and disposal of 
hazardous materials, and regarding labeling and provision of Material 
Safety Data Sheets (MSDS) acceptable to the Engineer and in 
accordance with the Canada Labour Code. 

.2 Where use of hazardous and toxic products cannot be avoided: 
.1 Advise Engineer beforehand of the product(s) intended for use. 

Submit applicable MSDS and WHMIS documents as per Section 01 
33 00 - Submittal Procedures. 

.2 Provide adequate means of ventilation in accordance with Section 
01 51 00. 

1.18 ELECTRICAL SAFETY REQUIREMENTS 

.1 Comply with authorities and ensure that, when installing new facilities, all 
electrical personnel are completely familiar with electrical circuits and 
equipment and their operation. 

.2 Before undertaking any work, coordinate required energizing and de-
energizing of new and existing circuits with Engineer. 
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.3 Maintain electrical safety procedures and take necessary precautions to 

ensure safety of all personnel working under this Contract, as well as 
safety of other personnel on site. 

1.19 ELECTRICAL LOCKOUT 

.1 Develop, implement, and enforce use of established procedures to provide 
electrical lockout and to ensure the health and safety of workers for every 
event where work must be done on any electrical circuit or facility. 

.2 Prepare the lockout procedures in writing, listing step-by-step processes 
to be followed by workers, including how to prepare and issue the request 
/ authorization form. Have procedures available for review upon request 
by the Engineer. 

.3 Keep the documents and lockout tags at the site and list in a log book for 
the full duration of the Contract. Upon request, make such data available 
for viewing by Engineer or by any authorized safety representative. 

1.20 OVERLOADING 

.1 Ensure no part of work is subjected to a load which will endanger its safety 
or will cause permanent deformation. 

1.21 FIRE SAFETY AND HOT WORK 

.1 Store oily/paint-soaked rags, waste products, empty containers and 
materials subject to spontaneous combustion in ULC approved, sealed 
containers and remove from site on a daily basis. 

.2 Handle, store, use and dispose of flammable and combustible materials in 
accordance with the National Fire Code of Canada. 

.3 Do not use fire hydrants, standpipes and hose systems for purposes other 
than firefighting. 

1.22 CORRECTION OF NON-COMPLIANCE 

.1 Immediately address health and safety non-compliance issues identified 
by the Engineer. 

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

.3 The Engineer may issue a "stop work order" if non-compliance of health 
and safety regulations is not corrected immediately or within posted time. 
The General Contractor/subcontractors will be responsible for any costs 
arising from such a "stop work order". 
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1.23 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 

Part 3 Execution 

3.1 NOT USED 

 

END OF SECTION  
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Part 1 General 

1.1 RELATED SECTIONS 

.1 Section 01 11 13 – General Requirements. 

.2 Section 01 33 00 – Submittal Procedures. 

.3 Section 01 74 19 – Construction Waste Management and Disposal. 

.4 Section 01 35 29 –  Health and Safety Requirements  

1.2 INTRODUCTION 

.1 The City of Iqaluit constantly strives to provide a safe and productive work 
environment. The following items are intended as City of Iqaluit 
requirements for Contractor compliance with environmental, health, and 
safety laws and recognition of safe work practices. This section is not 
intended as a complete safety program in itself. Contractors are required 
to conduct a complete Accident Prevention Program in full cooperation 
with the Workers’ Safety and Compensation Commission 

1.3 GENERAL EXPECTATIONS 

.1 Contractors shall develop and maintain safety, health and environmental 
programs and procedures that meet or exceed Federal, Territorial, and 
Municipal laws, regulations and standards. They shall also agree to 
comply with any Owner and/or City of Iqaluit site specific requirements. 
The Contractor shall be able to provide reasonable documentation to 
demonstrate compliance with minimum performance standards (MPS). 

.2 The Contractor shall make the City of Iqaluit immediately aware of any 
unique safety, health, or environmental concerns related to their work and 
make timely efforts to notify other affected contractors working on site and 
protect the public from hazards. 

.3 The MPS compliance shall be expected of any contractor under the Prime 
Contractor’s control. Contractor shall be responsible for the content and 
cost of any training required by the MPS, and shall document that the 
training is completed before the job starts. 

.4 Contractor shall be responsible for costs related to fines and citations 
issued by regulating agencies to them and others caused by or related to 
their work. 
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.5 Contractor shall perform and document pre-task planning to identify any 

hazards related to their work. This shall be available for inspection by City 
of Iqaluit designated staff at any time 

1.4 STAFFING REQUIREMENTS AND EXPECTATIONS 

.1 A designated safety person (DSP) shall be assigned to coordinate project 
safety requirements regardless of staffing levels. If the project requires 
more than one shift, each shift will require a DSP. The DSP shall be 
trained in emergency procedures. If the project develops a Safety 
Committee, the contractor shall make a representative available to 
participate in committee activities. 

.2 Contractor shall provide an adequate number of first aid trained people to 
respond to emergency events. City of Iqaluit shall be notified of any 
changes in First Aid/CPR staffing during the project. Contractor shall 
provide the City of Iqaluit a site-specific emergency plan identifying 
CPR/First Aid staff, First Aid equipment, and the nearest medical clinic or 
hospital. 

1.5 ORIENTATION AND TRAINING 

.1 Contractor’s employees shall receive a site specific orientation at initial 
assignment. 

.2 Contractors shall document employee attendance at site specific safety 
orientation and make a copy available to the City of Iqaluit. In addition, the 
City of Iqaluit and other contractors should be made aware of any special 
training required as a result of their activities. 

.3 Contractors are responsible for all safety, health and environmental 
training related to their work. 

1.6 SAFETY MEETINGS 

.1 Contractors will conduct their own safety meetings as required by law. 
Contractors are to provide the City of Iqaluit Project Officer with a copy of 
their safety meeting reports. 

1.7 BARRICADES AND PERIMETER PROTECTION 

.1 Contractors shall assure that all their jobsite personnel understand that 
removal of barricades and other perimeter protection must have prior 
approval of the City of Iqaluit Project Officer. Contractor’s personnel are 
responsible for any barricade or perimeter protection removed because of 
their work. Contractor will be solely responsible for work safety during the 
period of temporary removal. 
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1.8 INJURY AND ACCIDENT REPORT 

.1 Under the Terms and Conditions of the City of Iqaluit Subcontract 
Agreement, all Contractors are required to notify the City of Iqaluit Project 
Officer immediately of any incident/accident and furnish, within 24 hours, a 
written report. Notification shall include copies of all reports of any injury to 
their employees and/or accidents involving other people or property 
damage caused by their actions. 

1.9 INSPECTIONS 

.1 Contractors shall conduct and document daily safety inspections of their 
work areas and shall cooperate with any regulatory agency consultation or 
compliance inspections. Any regulatory inspections conducted at the 
worksite shall be made known to the City of Iqaluit and a copy provided. 

1.10 ENFORCEMENT 

.1 A plan for disciplinary action for violation of known safety requirements 
shall be part of contractor’s safety program. 

1.11 FIRE AND FLAMMABLE MATERIAL 

.1 The following items represent basic fire control procedures to be followed 
by all Contractors: 
.1 Flammable liquids and/or combustible solids are to be stored only 

in properly labeled, approved, closed, secured metal containers. 
.2 Combustible waste materials are to be picked up and properly 

disposed of at least once a shift and 
.3 more often if necessary. 
.4 Locate extra fire extinguishers near welding operations. 
.5 Oxygen and acetylene cylinders are to be secured upright, stored 

separately (20' or more apart) 
.6 and away from other combustible materials. 
.7 Control or contain welding, cutting, or grinding sparks; if necessary, 

provide a fire watch. 
.8 City of Iqaluit shall be notified immediately of any explosive material 

brought on the project site. 
.9 The amount of flammable/combustible liquids stored for use in 

temporary containers shall be 
.10 limited to what will be used in one shift. 
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1.12 HOUSEKEEPING 

.1 Each Contractor is responsible for cleanup and removal of their debris, 
excess material, empty product containers, trash, and tools on a daily 
basis. All work areas shall be kept clean at all times. Failure to perform 
this function will result in the Contractor being charged for cleanup being 
performed by others. 

1.13 HAZARDOUS WASTE 

.1 Contractor is responsible for the generation, management, and proper 
disposal of any flammable explosives, ignitable liquids, radioactive 
materials, toxic substances, or any related materials or substances, 
including, without limitation, any substance defined as or included in the 
definition of "hazardous wastes" under any applicable federal, territorial or 
local law, regulation or ordinance. 

.2 The contractor agrees not to bring hazardous wastes on site or generate 
hazardous waste without the knowledge and consent of the City of Iqaluit. 

.3 Contractors are responsible for WHMIS regulations, and for maintaining a 
list of all materials containing hazardous substances. A complete list of 
these materials and copies of the MSDS (Material Safety Data Sheet) are 
to be given to CITY OF IQALUIT no later than the first day said materials 
are brought on the site. 

.4 Contractors are responsible for training and documenting their employees’ 
training in the proper safety precautions for use and disposal of said 
materials. Furthermore, Contractors using hazardous materials shall notify 
other Contractors' field supervisors and employees of their use and 
maintain proper controls to eliminate their exposure to said materials. It 
shall be the responsibility of the Contractor to maintain all hazardous 
substances in properly identified containers kept in properly controlled 
areas. The removal from the site of excess materials or disposal of waste 
materials is the sole responsibility of the Contractor. 

1.14 PROJECT SAFETY INSPECTIONS AND ENFORCEMENT 

.1 Safety Hazard Notices will be sent to Contractors observed violating 
safety regulations. Failure to correct conditions that are noted on a safety 
hazard notice places the offending Contractor in violation of their contract. 
This may result in progress payments being withheld until the conditions 
noted are corrected. If the hazard is serious, City of Iqaluit may be forced 
to stop all of the offending Contractor's work activities until the hazard is 
corrected at the Contractors expense. 
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.2 Contractors will be directed to remove from the project any employee who 

refuses to comply with or has been repeatedly observed violating safety 
regulations. 

1.15 TEMPORARY POWER 

.1 Temporary power 15 and 20 amp. service shall be protected by Ground 
Fault Circuit Interrupters (GFCI). 

.2 Temporary power cords shall be heavy-duty construction grade, NO 
JUNIOR GRADE CORDS will be allowed on site. 

1.16 WORKER SAFETY 

.1 The Contractor agrees to provide personal protective equipment (PPE) 
and adequate training for the use of PPE to all of their employees as 
required by applicable WSCC standards. The City of Iqaluit is not 
responsible for providing hardhats, work gloves, safety glasses, or other 
PPE to anyone but their own personnel. 

.2 All Contractors, their employees, and their agents shall be dressed in 
appropriate clothing when entering jobsites, including: long pants, CSA 
approved footwear, CSA approved safety glasses, hardhats and high 
visibility shirts (bright yellow or blazed orange as defined by the DOT and 
recognized by WSCC) or flagging vest. Sleeveless shirts, open toe or 
tennis type shoes will not be allowed. Contractors, their employees, and 
their agents include field personnel, management, vendors, second tier 
subs and visitors. 

1.17 FIRST AID 

.1 Contractor's field crew must have a First-Aid kit and immediate access to 
a medical facility for use in an emergency. An effective emergency 
communication system is the responsibility of the Contractors for their 
activities. 

1.18 STORM WATER QUALITY CONTROL  

.1 Contractors shall train their employees on Best Management Practices 
(BMPs) to prevent erosion and silt infiltration into storm drains. 

.2 Contractors shall abide by all storm water preventative measures 
implemented at any the City of Iqaluit’s project site. 
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1.19 COMPETENT PERSON 

.1 Contractors providing any activity such as, but not limited to the following: 
excavation and trenching, confined space, scaffold erection, asbestos, fall 
protection, bolting and riveting, slab construction operations, etc, shall 
provide a competent person, the requisite possessing and demonstrating 
knowledge, training, and abilities and duties to identify existing and 
predictable hazards and possess the authority to impose prompt 
corrective measures to mitigate the hazards. 

.2 Competent person shall be readily available and on-site during any of the 
referenced activities above. 

1.20 AIR QUALITY 

.1 Contractors shall comply with all CEPA, WSCC, and local regulations to 
minimize airborne dust, dust clouds, fugitive solvent emissions, noxious 
odors, and toxic air contaminates for both indoor and outdoor activities 
during any/all construction related activities. Contractors shall demonstrate 
compliance with applicable WSCC Standards such as, but not limited to: 
welding fumes, asbestos, lead, silica, and mold. 

1.21 MOLD 

.1 Contractors shall take all reasonable and prudent steps to prevent mold 
growth on the project.
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Project: Iqaluit LS No. 01 and SRS  
 
This checklist has been provided to assist in the planning and implementation of the 
“Contractor Safety, Health and Environmental Minimum Performance Standard” (MPS). 
 
At least 5 days prior to the start of a contractor’s on-site field mobilization, this checklist 
should be completed and submitted to CITY OF IQALUIT along with all supporting 
compliance information. Failure to submit the required checklist and accompanying data 
may result in the withholding of progress payments due to the contractor. 
 
This checklist addresses the need for action plans to required conform and respond to 
the MPS. Specifically, it requires a contractor to commit to the resources and timing for 
actions (the who, where, when and how) necessary to effectively implement the MPS 
program. 
 
The MPS checklist will be used as a joint tool for the contractor and CITY OF IQALUIT 
to monitor and manage the contractor’s MPS implementation with specific assignments 
for program completion and maintenance. It is also intended to provide clear 
assignment of accountability within the contractor’s team for the timing and individual 
responsibility for the MPS program. 
 
Contractor management and craft personnel assigned to this project should be provided 
a copy of the contractor’s general safety program and project specific MPS program 
including this completed checklist. 
 
Please respond to all of the checklist questions/inquiries and submit a signed copy to 
The City of Iqaluit for our review and files.  
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A. General Expectations  

1. Submit a copy of the Contractor’s WSCC compliant safety program.  

B. Unique Safety, Health and Environmental Risk Survey of Contractor’s Work 

1. List risks below, or provide a listing on a separate attachment. 

1 _______________________________________________________ 

2 _______________________________________________________ 

3 _______________________________________________________ 

4 _______________________________________________________ 

C. The MPS compliance shall be expected of any additional Contractor’s under 
the first tier Contractor’s control. 

1. Provide a list of additional sub tier suppliers or vendors utilized by the Contractor 
with on-site fieldwork. 

2. Designate personnel assigned the responsibility for monitoring of the listed 
company’s MPS program compliance 

Name: ___________________________   Title: ______________________ 

D. Perform “Pre-task” planning to identify hazards related to work. 

1. Specify who will be responsible to develop “pre-task” planning and specify a date 
for completion of this review. 

Name: ___________________________   Title: ______________________ 

Completion Date: _________________________ 

E. A Designated Safety Person (DSP) shall be assigned by the Contractor  

1. Provide the name of the Contractors DSP. 

Name: ___________________________   Title: ______________________ 
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F. Contractor shall provide an adequate number of first-aid trained people.  

1. List all the names of the on-site personnel with first-aid training. 

a: ___________________________   b: ___________________________ 

c: ___________________________   d: ___________________________ 

2. Contractors must supply properly equipped First Aid kits. List location of kits (if 
more than two kits please provide a separate list of locations). 

First Location: ________________________________________________ 

Second Location: ______________________________________________ 
 

G. Contractor will maintain staff and equipment on site capable of responding to 
any emergencies related to their work. 

1. Designate the individual responsible to monitor and maintain emergency staffing 
and equipment.  

Name: ___________________________   Title: ______________________ 

H. Contractors shall develop and require their employees to attend a site-specific 
safety orientation meeting.  

1. Provide outline agenda for meeting. 

2. Designate individual responsible for conducting meeting.  

Name: ___________________________   Title: ______________________ 

I. Weekly Toolbox Safety Meetings. 

1. Designate the time and day of weekly toolbox safety meeting. 

Day: ___________________________       Time: ______________________ 
 

2. Designate individual responsible for conducting meeting and documenting these 
meetings. 

Name: ___________________________   Title: ______________________ 
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J. Contractors shall be represented at any scheduled coordination meetings with 
the City of Iqaluit where safety is discussed. 

1. Designate individual assigned to attend coordination safety meeting.  

Name: ___________________________   Title: ______________________ 

K. The City of Iqaluit should be made aware of any special or relevant health and 
safety training as a result of Contractor activities.  

1. Submit list of special training requirements along with a listing of individuals 
already trained, and/or a schedule to provide training.  

L. An incident/accident investigation shall be conducted for any injuries or 
equipment/property damage events. Copies shall be provided to the City of 
Iqaluit. 

1. Designate individual responsible to conduct incident/accident investigations and 
provide copies to the City of Iqaluit.   

Name: ___________________________   Title: ______________________ 

M. Contractors shall conduct daily safety inspections of their work areas.  

1. Designate individual responsible for conducting daily site inspections. 

Name: ___________________________   Title: ______________________ 

2. Provide a copy of sample inspection checklist.  

N. A plan of disciplinary action for violation of known safety requirements shall 
be part of Contractor injury and illness presentation programs.  

1. Provide a copy of written policy or excerpt of policy addressing disciplinary 
actions for safety violations (reference page and paragraphs if it is contained 
within attached program) 

Section : _________________ Page: __________ Paragraphs: __________ 

O. Contractors are responsible for daily clean-up.  

1. Designate individual responsible to ensure that clean-up is completed daily.  

Name: ___________________________   Title: ______________________ 
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P. The Contractor agrees not to bring hazardous materials on site or generate 
hazardous waste without the knowledge and consent of the City of Iqaluit.  

1. Provide a list of all hazardous materials that will be brought on site. 

Q. The Contractor agrees to provide personal protective equipment (PPE) and 
adequate training for the use of the PPE to all of their employees as required 
by applicable OSHA standards.   

1. Provide a list of all personnel protective equipment required for the Contractor’s 
employees. 

2. Confirm that training has been provided to employees on the use of equipment, 
and/or a schedule to provide training.  

R. The Contractor agrees to provide the City of Iqaluit with the following weekly 
submissions:   

1. Record of weekly toolbox safety meetings indicating who was there, what was 
discussed, when it occurred and who conducted it.  

2. Record of daily site safety inspections completed.  

S. The Contractor agrees to provide the City of Iqaluit with the following 
submissions as they occur:  

1. Incident investigations  

2. WSCC inspection reports.  

 

Company:   ____________________________________________________ 

Name:   ____________________________________________________ 

Position:  ____________________________________________________ 

Office Address: ____________________________________________________ 

   ____________________________________________________ 

Telephone:  ____________________________________________________ 

Signature:  ____________________________________________________ 

Date:    ____________________________________________________ 
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Part 1 General 

1.1 RELATED SECTIONS 

.1 Section 01 35 25 - Construction IAQ Management Plan. 

.2 Section 01 74 19 - Construction Waste Management and Disposal. 

.3 Section 02 50 00 – Site Remediation. 

1.2 DEFINITIONS 

.1 Definitions as written below are supplementary to all laws, statutes, and 
regulations effective in Nunavut and the City of Iqaluit. Where definitions 
conflict, laws, statutes, and regulations take precedent over the definitions 
below. 

.2 VOC: Volatile Organic Compound. These substances are generally 
thought of to be harmful to both humans and the environment. They are 
common in and emitted by many building products over time through out-
gassing: 
.1 Solvents in paints and other coatings; 
.2 Wood preservatives; strippers and household cleaners; 
.3 Adhesives in particleboard, fibreboard, and some plywood; and 

foam insulation. 
.4 When released, VOC's can contribute to the formation of smog and 

can cause respiratory tract problems, headaches, eye irritations, 
nausea, damage to the liver, kidneys, and central nervous system, 
and possibly cancer. 

.3 HVAC: Heating Ventilation and Air Conditioning to provide thermal comfort 
and ventilation to building. 

1.3 ENVIRONMENTAL CONTROLS 

.1 Obtain Federal, Territorial and Local Municipality regulations pertaining to 
waste, air, solid waste, chemical waste, sanitary waste, sediment and 
noise pollution. 

.2 Water resources protection: 
.1 Prevent oily or other hazardous substances from entering the 

ground, drainage areas, or local bodies of water in such quantities 
as to affect normal use, aesthetics, or produce a measurable 
ecological impact on the area. 

.2 Store and service construction equipment at areas designated for 
collection of oil wastes. 
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.3 Drainage 

.1 Provide Erosion and Sediment Control Plan (ESC) 
identifying type and location of erosion and sediment 
controls provided. Ensure plan includes monitoring and 
reporting requirements to assure that control measures are 
in compliance with erosion and sediment control plan, 
Federal, Provincial, and Municipal laws and regulations, EPA 
832/R-92-005, Chapter 3 requirements, US EPA General 
Construction Permit. 

.2 Provide temporary drainage and pumping required to keep 
excavations and site free from water. 

.3 Ensure pumped water into waterways, sewer or drainage 
systems is free of suspended materials. 

.4 Control disposal or runoff of water containing suspended 
materials or other harmful substances in accordance with 
local authority requirements. 

.4 Do not use waterway beds for borrow material. 

.5 Waterways to be kept free of excavated fill, waste material and 
debris. 

.6 Design and construct temporary crossings to minimize erosion to 
waterways. 

.7 Do not skid logs or construction materials across waterways. 
.3 Land resources: 

.1 Prior to construction, identify all land resources to be preserved 
within the work area. 

.2 Do not remove, cut deface, injure, or destroy land resources 
including trees, shrubs, vines, grasses, top soil, and land forms 
without written permission from the Engineer. 

1.4 DELIVERY, STORAGE AND HANDLING 

.1 Take special care to prevent accumulation of moisture on materials and 
within packaging during delivery, storage and handling to prevent 
development of mould and mildew on packaging and on products. 

.2 Request that suppliers give special attention to minimizing the packaging 
of materials and equipment: 
.1 Where possible, deliver materials in recyclable or in reusable 

packaging, such as cardboard, wood paper, or reusable blankets 
which will be reclaimed by supplier or manufacturer for recycling. 

.2 Minimize packaging materials to maximum extent possible while 
still ensuring protection of materials during delivery, storage and 
handling. 
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.3 Minimize the use of the following packaging materials: 

Polyurethane, poly-isocyanurate, polyethylene, and similar plastic 
materials such as “foam” plastics and “shrink-fit” plastics. 

.4 Reusable blankets: Deliver and store materials in reusable blankets 
and mats reclaimed by manufacturers or suppliers for reuse where 
program exists or where program can be developed for such reuse. 

.5 Pallets: Ensure pallets are removed from site for reuse or for 
recycling. 

.6 Corrugated cardboard and paper: Refer to Section 01 74 19 - 
Construction Waste Management and Disposal for recycling. 

1.5 PROJECT CONDITIONS 

.1 Construction ventilation and preconditioning: 
.1 Ventilation: 

.1 Temporary Construction Ventilation: Maintain sufficient 
temporary ventilation in areas where materials that emit 
VOC's are used.  Maintain ventilation continuously during 
installation, and until emissions dissipate after installation if 
continuous ventilation is not possible with building's HVAC 
system(s), then ventilate spaces with open windows and 
temporary fans, sufficient to provide no less than three air 
changes per hour. 

.2 The period after installation shall be sufficient to dissipate 
odors from elevated concentrations of VOC's. Where no 
specific periods are stated in these Specifications, a time 
period of 72 hours shall be used. 

.3 Ventilate areas directly to outside; ventilation to other 
enclosed areas is not acceptable. 

.4 During dust producing activities (e.g. drywall installation and 
finishing) turn ventilation system off, and protect openings in 
supply and return HVAC system from dust infiltration.  
Provide temporary ventilation as required. 

.5 During construction meet or exceed the recommended 
Design Approaches of the Sheet Metal and Air Conditioning 
Contractor's National Association (SMACNA) IAQ guidelines 
for Occupied Buildings under Construction, 2nd Edition 
2007, ANSI/SMACNA 008-2008 (Chapter 3). 

.2 Preconditioning: 
.1 Store products, which have odors and which have significant VOC 

emissions to off-gas, in dry, well ventilated space for sufficient 
period to allow for reasonable dissipation of odors and emissions 
prior to delivery to Project. 
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.2 Condition products without containers and packaging to maximize 

off gassing of VOC's. 
.3 Condition products in a ventilated warehouse or other building. 

1.6 SEQUENCING 

.1 Sequence construction to reduce absorption of VOC's by porous 
materials.  Complete application of wet and odorous materials such as 
paints, sealants, and coatings before installing absorbent “sink” materials 
such as ceiling tiles, carpet, insulation, gypsum products and fabric 
covered furnishings. 

1.7 SUBMITTALS AND REQUIREMENTS 

.1 Make provisions for Dust control, air pollution, and odour control. Prevent 
creation of dust, air pollution and odours by: 
.1 Water sprinkling, temporary enclosures, and other appropriate 

methods to limit dust and dirt rising and scattering in air to lowest 
practical level.  Do not use water when it may create hazardous or 
other adverse conditions such as flooding and pollution. 

.2 Storing volatile liquids, including fuels and solvents, in closed 
containers. 

.3 Properly maintaining equipment to reduce gaseous pollutant 
emissions. 

.2 Construction Waste Management: 
.1 Provide a copy of the Materials Source Separation Program for the 

project indicating how recycling and salvage requirements will be 
met.  Refer to Section 01 74 19 - Construction Waste Management 
and Disposal, for additional information. 

.3 Construction IAQ Management Plan: 
.1 Provide a Copy of the Construction IAQ Plan in accordance with 

Section 01 35 25 - Construction IAQ Management Plan. 

Part 2 Products 

2.1 NOT USED 

Part 3 Execution 

3.1 NOT USED 
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END OF SECTION 
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Part 1 General 

1.1 ASSOCIATIONS 

.1 AA - Aluminum Association, 900 19th Street N.W., Washington, D.C., 
U.S.A. 20006 URL http://www.aluminum.org  

.2 AASHTO - American Association of State Highway and Transportation 
Officials, 444 N Capitol Street N.W., Suite 249, Washington, D.C., U.S.A. 
20001 URL http://www.aashto.org  

.3 ACEC Association of Consulting Engineers of Canada,130 Albert Street, 
Suite 616, Ottawa, ON. K1P 5G4 URL http://www.acec.ca  

.4 AHA - American Hardboard Association, 1210W Northwest Hwy., 
Palatine, Illinois, U.S.A. 60067 URL: http://www.hardboard.org  

.5 AITC - American Institute of Timber Construction, 7012 S. Revere 
Parkway, Suite 140, Englewood, Colorado, U.S.A. 80112 URL 
http://www.aitc-glulam.org  

.6 AMCA - Air Movement and Control Association Inc., 30 West University 
Drive, Arlington Heights, Illinois, U.S.A. 60004-1893 URL 
http://www.amca.org  

.7 ANSI - American National Standards Institute, 25 West 43rd Street, 4th 
Floor, New York, New York, U.S.A. 10036 URL http://www.ansi.org  

.8 APA - The Engineered Wood Association, P.O. Box 11700, Tacoma, 
Washington, U.S.A. 98411-0700 URL http://www.apawood.org  

.9 API - American Petroleum Institute,1220 L St. Northwest, Washington, 
D.C., U.S.A. 20005-4070 URL http://www.api.org  

.10 ARI - Air Conditioning and Refrigeration Institute, 4100 N Fairfax Drive, 
Suite 200, Arlington, Virginia, U.S.A. 22203 URL http://www.ari.org  

.11 ASHRAE - American Society of Heating, Refrigeration and Air-
Conditioning Engineers, 1791 Tullie Circle NE, Atlanta, Georgia, U.S.A. 
30329 URL http://www.ashrae.org  

.12 ASME - American Society of Mechanical Engineers, ASME Headquarters, 
3 Park Avenue, New York, New York, U.S.A. 10016-5990 URL 
http://www.asme.org  

.13 ISAP - International Society for Asphalt Paving, 400 Selby Avenue, Suite 
1, St. Paul, MN 55102 U.S.A. URL http://www.asphalt.org  

.14 ASTM - American Society for Testing and Materials, 100 Barr Harbor 
Drive West, Conshohocken, Pennsylvania 19428-2959 URL 
http://www.astm.org  

http://www.aluminum.org/
http://www.aashto.org/
http://www.acec.ca/
http://www.hardboard.org/
http://www.aitc-glulam.org/
http://www.amca.org/
http://www.ansi.org/
http://www.apawood.org/
http://www.api.org/
http://www.ari.org/
http://www.ashrae.org/
http://www.asme.org/
http://www.asphalt.org/
http://www.astm.org/
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.15 AWCI - Association of the Wall and Ceiling Industries International, 803 

West Broad Street, Suite 600, Falls Church, UA, U.S.A. 22046 URL 
http://www.awci.org  

.16 AWMAC - Architectural Woodwork Manufacturers Association of Canada, 
516-4 Street West, High River, Alberta T1V 1B6 URL 
http://www.awmac.com  

.17 AWPA - American Wire Producer's Association, 801 N Fairfax Street, 
Suite 211, Alexandria, VA U.S.A. 22314-1757 URL http://www.awpa.org  

.18 AWPA - American Wood Preservers' Association, P.O. Box 5690, 
Granbury Texas, U.S.A. 76049-0690 URL http://www.awpa.com  

.19 AWS - American Welding Society, 550 N.W. LeJeune Road, Miami, 
Florida U.S.A. 33126 URL http://www.amweld.org  

.20 AWWA - American Water Works Association, 6666 W. Quincy Avenue, 
Denver, Colorado, U.S.A. 80235 URL http://www.awwa.org  

.21 CCA Canadian Construction Association,75 Albert St., Suite 400 Ottawa, 
Ontario, K1P 5E7 URL http://www.cca-acc.com  

.22 CCDC Canadian Construction Documents Committee, Refer to ACEC, 
CCA, CSC or RAIC 

.23 CFFM - Canadian Forces Fire Marshal, 101 Colonel By Drive, 8NT MGen 
George R. Pearkes Bldg., Ottawa, Ontario K1A 0K2  URL 
http://www.dnd.ca/admie/dgcps/CFFMe.htm  

.24 CGA - Canadian Gas Association, 20 Eglinton Avenue West, Suite 1305, 
Toronto, Ontario M4R 1K8 URL http://www.cga.ca  

.25 CGSB - Canadian General Standards Board, Place du Portage, Phase III, 
6B1, 11 Laurier Street, Hull, Quebec K1A 0S5 URL 
http://w3.pwgsc.gc.ca/cgsb  

.26 CISC - Canadian Institute of Steel Construction, 201 Consumers Road, 
Suite 300, Willowdale, Ontario M2J 4G8 URL http://www.cisc-icca.ca  

.27 CLA - Canadian Lumbermen's Association, 27 Goulburn Avenue, Ottawa, 
Ontario, K1N 8C7 URL http://www.cla-ca.ca  

.28 CNLA - Canadian Nursery Landscape Association, RR #4, Stn. Main, 
7856 Fifth Street, Milton, Ontario. L9T 2X8 URL 
http://www.canadanursery.com  

.29 CRCA - Canadian Roofing Contractors Association, 155 Queen Street, 
Suite 1300, Ottawa, Ontario K1P 6L1 URL http://www.roofingcanada.com  

.30 CSA - Canadian Standards Association International, 178 Rexdale Blvd., 
Toronto, Ontario M9W 1R3 URL http://www.csa-international.org  

http://www.awci.org/
http://www.awmac.com/
http://www.awpa.org/
http://www.awpa.com/
http://www.amweld.org/
http://www.awwa.org/
http://www.cca-acc.com/
http://www.dnd.ca/admie/dgcps/CFFMe.htm
http://www.cga.ca/
http://w3.pwgsc.gc.ca/cgsb
http://www.cisc-icca.ca/
http://www.cla-ca.ca/
http://www.canadanursery.com/
http://www.roofingcanada.com/
http://www.csa-international.org/
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.31 CSC - Construction Specifications Canada, 120 Carlton Street, Suite 312, 

Toronto, Ontario M5A 4K2 URL http://www.csc-dcc.ca  
.32 CSDMA - Canadian Steel Door Manufacturers Association, One Yonge 

Street, Suite 1801, Toronto, Ontario M5E 1W7 
.33 CSPI - Corrugated Steel Pipe Institute, 652 Bishop Street N, Unit 2A, 

Cambridge, Ontario N3H 4V6 URL http://www.cspi.ca  
.34 CSSBI - Canadian Sheet Steel Building Institute, 652 Bishop St. N., Unit 

2A, Cambridge, Ontario N3H 4V6 URL http://www.cssbi.ca  
.35 CUFCA Canadian Urethane Foam Contractor's Association, Box 3214, 

Winnipeg, Manitoba, R3C 4E7 URL http://www.cufca.ca  
.36 CWC - Canadian Wood Council, 1400 Blair Place, Suite 210, Ottawa, 

Ontario K1J 9B8 URL http://www.cwc.ca  
.37 EC - Environment Canada, Conservation and Protection, Inquiry Centre, 

351 St. Joseph Blvd, Hull, Qubec KIA 0H3 URL http://www.ec.gc.ca  
.38 EFC - Electro Federation of Canada, 5800 Explorer Drive, Suite 200, 

Mississauga, Ontario L4W 5K9 URL http://www.electrofed.com  
.39 EIMA EIFS Industry Manufacturer's Association, 3000 Corporate Center 

Drive, Suite 270, Morrow, Georgia U.S.A. 30260 URL 
http://www.eima.com  

.40 FCC - Fire Commissioner of Canada, Place du Portage, Phase II, 165 rue 
Hotel de Ville, Hull, Quebec K1A 0J2 http://info.load-otea.hrdc-
drhc.gc.ca/fire-prevention/standards/commissioner.shtml  

.41 IEEE - Institute of Electrical and Electronics Engineers, IEE Corporate 
Office, 3 Park Avenue, 17th Floor, New York, New York U.S.A. 10016-
5997 URL http://www.ieee.org  

.42 MPI - The Master Painters Institute, 4090 Graveley Street, Burnaby, BC 
V5C 3T6 URL http://www.paintinfo.com  

.43 MSS - Manufacturers Standardization Society of the Valve and Fittings 
Industry, 127 Park Street, N.E., Vienna, Virginia U.S.A. 22180-4602 URL 
http://www.mss-hq.com  

.44 NAAMM - National Association of Architectural Metal Manufacturers, 8 
South Michigan Avenue, Suite 1000, Chicago, Illinois U.S.A. 60603 URL 
http://www.naamm.org  

.45 NABA - National Air Barrier Association, PO Box 2747, Winnipeg, 
Manitoba R3C 4E7 URL http://www.naba.ca  

.46 NEMA - National Electrical Manufacturers Association,1300 N. 17th 
Street, Suite 1847, Rosslyn, Virginia 22209 URL http://www.nema.org  

http://www.csc-dcc.ca/
http://www.cspi.ca/
http://www.cssbi.ca/
http://www.cufca.ca/
http://www.cwc.ca/
http://www.ec.gc.ca/
http://www.electrofed.com/
http://www.eima.com/
http://info.load-otea.hrdc-drhc.gc.ca/fire-prevention/standards/commissioner.shtml
http://info.load-otea.hrdc-drhc.gc.ca/fire-prevention/standards/commissioner.shtml
http://www.ieee.org/
http://www.paintinfo.com/
http://www.mss-hq.com/
http://www.naamm.org/
http://www.naba.ca/
http://www.nema.org/
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.47 NFPA - National Fire Protection Association, 1 Batterymarch Park, P.O. 

Box 9101Quincy, Massachusetts, U.S.A. 02269-9101 URL 
http://www.nfpa.org  

.48 NFSA - National Fire Sprinkler Association, P.O. Box 1000, Patterson, 
New York, U.S.A. 12563 URL http://www.nfsa.org  

.49 NHLA - National Hardwood Lumber Association, 6830 Raleigh-La Grange 
Road,Memphis, TN, U.S.A 38184-0518 URL http://www.natlhardwood.org  

.50 NLGA - National Lumber Grades Authority, 406-First Capital Place, 960 
Quayside Drive, New Westminster, B.C. V3M 6G2 

.51 NRC - National Research Council, Building M-58, 1200 Montreal Road, 
Ottawa, Ontario K1A 0R6 URL http://www.nrc.gc.ca   

.52 NSPE National Society of Professional Engineers, 1420 King Street, 
Alexandria, VA U.S.A. 22314-2794 URL http://www.nspe.org  

.53 PCI - Prestressed Concrete Institute, 209 W. Jackson Blvd., Suite 500, 
Chicago, Illinois, U.S.A. 60606-6938 URL http://www.pci.org  

.54 PEI - Porcelain Enamel Institute, PO Box 920220, Norcross, GA U.S.A. 
30010 URL http://www.porecelainenamel.com  

.55 QPL - Qualification Program List, c/o Canadian General Standards Board, 
Place du Portage, Phase III, 6B1, 11 Laurier Street, Hull, Quebec K1A 
1G6 URL http://www.pwgsc.gc.ca/cgsb  

.56 RAIC Royal Architectural Institute of Canada, 55 Murray Street, Suite 330, 
Ottawa, Ontario, K1N 5M3 URL http://www.raic.org  

.57 SCC - Standards Council of Canada, 270 Albert Street, Suite 2000, 
Ottawa, Ontario K1P 6N7 URL http://www.scc.ca  

.58 SSPC - The Society for Protective Coatings, 40 24th Street, 6th Floor, 
Pittsburgh, Pennsylvania 15222-4656 URL http://www.sspc.org  

.59 TPI - Truss Plate Institute, 583 D(Onofrio Drive, Suite 200, Madison, WI, 
U.S.A. 53719 URL http://www.tpinst.org  

.60 TTMAC - Terrazzo, Tile and Marble Association of Canada, 30 Capston 
Gate, Unit 5 Concord, Ontario L4K 3E8 URL http://www.ttmac.com 

.61 UL - Underwriters' Laboratories, 333 Pfingsten Road, Northbrook, Illinois, 
U.S.A. 60062-2096 URL http://www.ul.com  

.62 ULC - Underwriters' Laboratories of Canada, 7 Crouse Road, Toronto, 
Ontario M1R 3A9 URL http://www.ulc.ca  

 
The most current versions shall be used. 

http://www.nfpa.org/
http://www.nfsa.org/
http://www.natlhardwood.org/
http://www.nrc.gc.ca/
http://www.nspe.org/
http://www.pci.org/
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http://www.pwgsc.gc.ca/cgsb
http://www.raic.org/
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Part 2 Products 

2.1 NOT USED 

Part 3 Execution 

3.1 NOT USED 

 

END OF SECTION  
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Part 1 GENERAL 

1.1 GENERAL 

.1 The CONTRACTOR is totally responsible for the quality of MATERIAL and 
PRODUCT which he provides and for THE WORK. 

.2 The CONTRACTOR is responsible for quality control and shall perform 
such inspections and tests as are necessary to ensure that THE WORK 
conforms to the requirements of the CONTRACT DOCUMENTS. 

.3 During the progress of THE WORK, a sufficient number of tests shall be 
performed by the CONTRACTOR to determine that MATERIAL, 
PRODUCT and installation meet the specified requirements. 

.4 Minimum requirements regarding quality control are specified in various 
sections of the specifications, however, the CONTRACTOR shall perform 
as many inspections and tests as are necessary to ensure that THE 
WORK conforms to the requirements of the CONTRACT DOCUMENTS. 

.5 Testing shall be in accordance with pertinent codes and regulations, and 
with selected standards of the American Society for Testing and Materials 
(ASTM) and Canadian Standards Association (CSA). 

.6 Product testing, mill tests and laboratory reports to demonstrate that 
PRODUCT and MATERIAL supplied by the CONTRACTOR meet the 
specifications are specified under various sections of the CONTRACT 
DOCUMENTS. 

1.2 QUALITY CONTROL TESTING BY CONTRACTOR 

 
.1 The CONTRACTOR shall retain the services of an independent testing 

agency under supervision of a registered professional engineer, and pay 
the cost of testing services for quality control including, but not limited to, 
the following: 
.1 Shop fabrication welding tests 
.2 Sieve analysis of sands and aggregates 
.3 Aggregates and mix designs for base course 
.4 Aggregates and mix designs for asphaltic concrete 
.5 Aggregates and mix design for Portland Cement concrete 
.6 Concrete air content, slump and cylinder (i.e. compression) testing 
.7 Standard Proctor Density curves for backfill materials 
.8 Standard Proctor Density curves for approved borrow materials 
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.9 Compaction control tests for backfill and embankment material 
.10 Concrete testing 
.11 Any product testing that is required and is specified under various 

sections of the specifications 
.2 The CONTRACTOR shall promptly process and distribute all required 

copies of test reports and test information and related instructions to all of 
his SUBCONTRACTORS and Suppliers to ensure that all necessary 
retesting and replacement of construction can proceed without delay. 

.3 The CONTRACTOR shall promptly provide the ENGINEER with copies of 
all test results. 

1.3 INSPECTION 

.1 Allow Engineer 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. 

.2 Give timely notice requesting inspection if Work is designated for special 
tests, inspections or approvals by Engineer instructions, or law of Place of 
Work. 

.3 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. 

.4 Tests on materials and equipment, as specified within trade sections, is 
responsibility of Contractor. 

.5 Provide necessary instruments, equipment and qualified personnel to 
perform tests. 

.6 At completion of tests, turn over two sets of fully documented tests reports 
to Engineer. 

.7 Unspecified tests may be made at Engineer's request. Costs of tests will 
be paid for by Owner. 

.8 Where tests or inspections reveal work not in accordance with Contract, 
bear cost of tests and additional tests as Engineer requires to verify 
acceptability of corrected work. 

.9 Pay costs for uncovering and making good work that is covered before 
inspection or testing is completed and approved by Engineer. 
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1.4 QUALITY ASSURANE TESTING BY THE OWNER  

.1 The OWNER may retain and pay for the services of an independent 
testing agency for testing for quality assurance, for the OWNER'S 
purposes. 

.2 The OWNER'S testing agency and the ENGINEER may inspect and test 
MATERIAL, PRODUCT and THE WORK for conformance with the 
requirements of the CONTRACT DOCUMENTS; however, they do not 
undertake to check the quality of THE WORK on behalf of the 
CONTRACTOR nor to provide quality control. 

.3 Inspections and tests by the OWNER'S testing agency and by the 
ENGINEER do not relieve the CONTRACTOR of his responsibility to supply 
MATERIAL and PRODUCT and to perform THE WORK in accordance with 
the requirements of the CONTRACT DOCUMENTS. 

.4 The ENGINEER, at his discretion, may order or perform any additional 
inspections and tests for purposes of his own or for purposes of the 
OWNER. 

.5 The CONTRACTOR shall coordinate with the ENGINEER the scheduling 
of testing and inspection by the OWNER'S testing agencies or by the 
ENGINEER, to enable testing to be done as necessary, without delay, and 
the CONTRACTOR shall notify the ENGINEER sufficiently in advance of 
operations to allow for such inspection and tests by the ENGINEER'S or the 
OWNER'S testing agency. 

1.5 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 Engineer 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 Engineer it is not expedient to correct defective Work or 
Work not performed in accordance with Contract Documents, Owner may 
deduct from Contract Price difference in value between Work performed 
and that called for by Contract Documents, amount of which shall be 
determined by Engineer. 

1.6 REPORTS 

.1 Submit copies of inspection and test reports to Engineer. 

.2 Provide copies to Subcontractor of work being inspected or tested. 
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1.7 TESTS AND MIX DESIGNS 

.1 Furnish test results and mix designs as may be requested. 

.2 The cost of tests and mix designs beyond those called for in Contract 
Documents or beyond those required by law of Place of Work shall be 
appraised by Engineer and may be authorized as recoverable. 

1.8 MILL TESTS 

.1 Submit mill test certificates as requested. 

1.9 EQUIPMENT AND SYSTEMS 

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

.2 Refer to specific sections for definitive requirements. 

1.10 CODE COMPLIANCE TESTING 

.1 Inspections and tests required by codes or ordinances, or by a plan 
approval authority, shall be the responsibility of and shall be paid for by 
the CONTRACTOR. 

.2 Copies of reports resulting from such inspections shall be submitted in a 
timely manner by the CONTRACTOR to the OWNER. 

Part 2 Products 

2.1 NOT USED 

Part 3 Execution 

3.1 NOT USED 

END OF SECTION 
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Part 1 General 

1.1 SECTION INCLUDES 

.1 Temporary utilities required for proper construction.  

1.2 RELATED SECTIONS 

.1 Section 01 52 00 – Construction Facilities. 

.2 Section 01 56 00 – Temporary Barriers and Enclosures. 

1.3 INSTALLATION AND REMOVAL 

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

.2 Remove from site all such work after use. 

1.4 DEWATERING 

.1 Provide temporary drainage and pumping facilities to keep excavations 
and site free from standing water. 

1.5 WATER SUPPLY 

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

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

.3 Pay for utility charges at prevailing rates. 

1.6 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 
non-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 of storage 

installation and curing of materials. 
.4 Provide adequate ventilation to meet health regulation for safe working 

environment. 
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.5 Maintain temperatures of minimum 10 degrees C in areas where 

construction is in progress. 
.6 Ventilating: 

.1 Prevent accumulations of dust, fumes, mist, 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. 

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

.8 On completion of Work for which permanent heating system is used, 
replace filters. 

.9 Ensure Date of Substantial Performance and Warranties for heating 
system do not commence until entire system is in as near original 
condition as possible and is certified by Engineer. 

.10 Pay costs for maintaining temporary heat, when using permanent heating 
system. 

.11 Maintain strict supervision of operation of temporary heating and 
ventilating equipment: 
.1 Contractor to be responsible for damage to Work due to failure in 

providing adequate heat and protection during construction. 

1.7 TEMPORARY POWER AND LIGHT 

.1 Pay for temporary power during construction for temporary lighting and 
operating of power tools. 

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

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

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

.5 Connect to power supply in accordance with Canadian Electrical Code 
and provide meters and switching. 
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.6 Electrical power and lighting systems installed under this Contract may be 

used for construction requirements only with prior approval of Engineer 
provided that guarantees are not affected. Make good any damage to 
electrical system caused by use under this Contract. Replace lamps which 
have been used for more than 3 months. 

1.8 TEMPORARY COMMUNICATION FACILITIES 

.1 Provide and pay for cell phone usage for own use. Provide and pay for 
connection to Internet for own use. 

1.9 FIRE PROTECTION 

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

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

Part 2 Products 

2.1 NOT USED 

Part 3 Execution 

3.1 NOT USED 

END OF SECTION 
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Part 1 General 

1.1 SECTION INCLUDES 

.1 Construction aids. 

.2 Office and sheds. 

.3 Parking and site circulation. 

.4 Project identification. 

1.2 RELATED SECTIONS 

.1 Section 01 51 00 - Temporary Utilities. 

.2 Section 01 56 00 - Temporary Barriers and Enclosures. 

1.3 REFERENCES 

.1 Canadian Construction Documents Committee (CCDC) 

.2 Canadian General Standards Board (CGSB) 

.3 Canadian Standards Association (CSA International) 

1.4 INSTALLATION AND REMOVAL 

.1 Provide construction facilities in order to execute work expeditiously. 

.2 Remove from site all such work after use. 

1.5 SCAFFOLDING AND WORK PLATFORMS 

.1 Provide and maintain scaffolding in accordance with CAN/CSA-S269.2. 

.2 Platforms and temporary stairs in accordance with applicable codes. 

.3 Design, install, and inspect scaffolds and work platforms required for work 
in accordance with relevant municipal, provincial and other regulations. 

.4 Provide design drawings, signed and sealed by a qualified Professional 
Engineer licensed in the Territory of Nunavut. 

.5 Additions or modifications to scaffolding must be approved in writing by a 
Professional Engineer licensed in the Territory of Nunavut. 

1.6 HOISTING 

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

.2 Hoists cranes shall be operated by qualified operator. 
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1.7 SITE STORAGE/LOADING 

.1 Do not unreasonably encumber premises with products. 

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

.3 Ensure that any aerosol or gas products are stored according to 
manufacturers written instructions in a securely locked facility. 

.4 Construction material lay-down location is identified on Contract Drawings. 

1.8 CONSTRUCTION PARKING 

.1 Parking will be permitted on site provided it does not disrupt performance 
of Work or interfere with parking for the existing operation of the WWTP. 

.2 Provide and maintain adequate access to project site. 

.3 Build and maintain temporary roads where indicated or required and 
provide snow removal during period of Work. 

1.9 ACCESS AND EGRESS 

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

1.10 TRAFFIC CONTROL 

.1 Responsible for the regulation of traffic during construction, and shall 
perform Work in a manner that will cause the least disruption of traffic. 

.2 Coordinate Work with the Engineer, and the Owner to reduce traffic 
problems. 

.3 Shall provision for flagmen, traffic signs, and other traffic controls in 
accordance with the TAC Manual of Uniform Traffic Control Devices. 

.4 Supply all barriers, barricades, warning signs, detours, fences, flagmen 
and all other devices to protect the public. All applicable safety standards 
shall be followed. 

.5 Obtain approval to block traffic temporarily if it is necessary to do so to 
perform Work. Obtain the written approval of applicable municipal 
departments, the Owner and the Engineer. At least 48 hours prior to 
actually blocking traffic notify the following: 
.1 Roadway Authority 
.2 Public Works Departments 
.3 Utilities Companies 
.4 Fire Department 
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.5 Police Department 

.6 Provide adequate construction parking that meets local regulations. 

.7 Maintain all haul routes. Haul routes shall be kept open to traffic and shall 
be clean at all times. 

.8 Obtain permits as required to use public roads or streets for haul routes. 

1.11 SECURITY 

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

1.12 OFFICES 

.1 Furnish and install a field office building adequate in size and 
accommodation for all Contractor’s offices, superintendent's office, and 
supply and tool rooms throughout the entire construction period. 

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

.3 Subcontractors may provide their own offices as necessary. Direct 
location of these offices to be approved by the Engineer. 

.4 Engineer’s office is not required for this project. 

1.13 BUILDING SMOKING ENVIRONMENT 

.1 Comply with smoking restrictions. 

1.14 EQUIPMENT, TOOL AND MATERIALS STORAGE 

.1 Provide and maintain, in a 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 
a manner to cause least interference with work activities. 

.3 A site has been designated for long-term storage of sea containers and 
enclosed material and equipment.  The contractor shall be responsible to 
store long-term and excess material on the site, and for the protection of 
all material stored thereon as well as access to the site.  The site is 
provided at no cost to the contractor. 

1.15 SANITARY FACILITIES 

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

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

.1 No advertising is permitted on this project. 

.2 Provide and erect, within 5 working days prior to construction mobilization, 
a project sign in a location designated by the City Representative. 

.3 Provide a construction sign 1220 x 2440mm, of plywood construction 
painted with exhibit lettering produced by a professional sign painter. 
Details of sign message to be provided to City Representative for review/ 
approval prior to fabrication. Wording shall in in Inuktitut, English and 
French official languages. 

.4 Provide site sign temporary mounting comprising foundation, framing, and 
supports. 

.5 Direct requests for approval to erect a Contractor signboard to City 
Representative. For consideration general appearance of Contractor 
signboard must conform to project identification site sign. Wording shall in 
in Inuktitut, English and French official languages.  

.6 Signs and notices for safety and instruction shall be in all Nunavut official 
languages graphic symbols. 

.7 Maintain approved signs and notices in good condition for duration of 
project, and dispose of off-site on completion of project, or earlier if 
directed by City Representative. 

1.17 DUST CONTROL 

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

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

1.18 CLEAN-UP 

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

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

2.1 NOT USED 

Part 3 Execution 

3.1 NOT USED 

END OF SECTION  
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Part 1 General 

1.1 REFERENCES 

.1 Barriers. 

.2 Environmental Controls. 

.3 Traffic Controls. 

.4 Fire Routes. 

1.2 RELATED SECTIONS 

.1 Section 01 51 00 - Temporary Utilities. 

.2 Section 01 52 00 - Construction Facilities. 

.3 Section 01 74 19 - Construction Waste Management and Disposal 

1.3 REFERENCES 

.1 Canadian General Standards Board (CGSB) 

.2 Canadian Standards Association (CSA International) 

1.4 INSTALLATION AND REMOVAL 

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

.2 Remove from site all such work after use. 

1.5 CONSTRUCTION FENCING 

.1 Erect temporary site enclosures where necessary to secure site with 
continuous and secure installation of removable construction fence 
panels: 
.1 Fence panels to consist of galvanized chainlink or welded wire 

mesh. 
.2 Panels to be mounted on steel feet and secured with metal clamps 

or top clips. 
.2 Maintain temporary fence in good repair. 
.3 Construction signage is permitted, in accordance with Section 01 52 00 - 

Construction Facilities. Advertising is not permitted. 
.4 Provide one lockable truck entrance gate and at least one pedestrian door 

as may be required. Equip gates with locks and keys. 
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1.6 GUARD RAILS AND BARRICADES 

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

.2 Provide as required by governing authorities. 

1.7 WEATHER ENCLOSURES 

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

.2 Close off floor areas where walls are not finished; seal off other openings; 
enclose building interior work for temporary heat. 

.3 Design enclosures to withstand wind pressure and snow loading. 

1.8 DUST TIGHT SCREENS 

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

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

1.9 ACCESS TO SITE 

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

1.10 FIRE ROUTES 

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

1.11 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. 

1.12 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 fences. 

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

1.13 WASTE MANAGEMENT AND DISPOSAL 

.1 Separate waste materials for reuse in accordance with Section 01 74 19 - 
Construction Waste Management and Disposal. 
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2.1 NOT USED 

Part 3 Execution 

3.1 NOT USED 

END OF SECTION  
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Part 1 General 

1.1 SECTION INCLUDES 

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

.2 Manufacturer's instructions. 

.3 Quality of Work, coordination and fastenings. 

1.2 RELATED SECTIONS 

.1 Section 01 42 00 – References 

.2 Section 01 79 00 – Demonstration and Training 

1.3 REFERENCE STANDARDS 

.1 Within text of each specifications section, reference may be made to 
reference standards. List of standards reference writing organizations is 
contained in Section 01 42 00 - References. 

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

.3 If there is question as to whether any product or system is in conformance 
with applicable standards, Engineer reserves right to have such products 
or systems tested to prove or disprove conformance. 

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

.5 Conform to latest date of issue of referenced standards in effect on date of 
submission of Bids, except where specific date or issue is specifically 
noted. 

1.4 QUALITY 

.1 Products, materials, equipment and articles (referred to as products 
throughout specifications) incorporated in Work shall be new, not 
damaged or defective, and of best quality (compatible with specifications) 
for purpose intended. If requested, furnish evidence as to type, source and 
quality of products provided. 

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

.4 Should any dispute arise as to quality or fitness of products, decision rests 
strictly with Engineer based upon requirements of Contract Documents. 

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

.6 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. 

1.5 AVAILABILITY 

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

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

1.6 STORAGE, HANDLING, AND PROTECTION 

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

.2 Verify satisfactory delivery of the equipment by completing Form 100, as 
attached to this Specification.  

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

.4 Store products subject to damage from weather in weatherproof 
enclosures. 

.5 Store cementitious products clear of earth or concrete floors, and away 
from walls. 

.6 Store sheet materials, lumber on flat, solid supports and keep clear of 
ground. Slope to shed moisture. 
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.7 Store and mix paints in heated and ventilated room. Remove oily rags and 

other combustible debris from site daily. Take every precaution necessary 
to prevent spontaneous combustion. 

.8 Store gasoline and paint products in a secure lockable area. 

.9 Remove and replace damaged products at own expense and to 
satisfaction of Engineer. 

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

1.7 TRANSPORTATION 

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

1.8 MANUFACTURER’S INSTRUCTIONS 

.1 Unless otherwise indicated in specifications, install or erect products in 
accordance with Manufacturer's instructions. Do not rely on labels or 
enclosures provided with products. Obtain written instructions directly from 
Manufacturers. 

.2 Notify Engineer in writing, of conflicts between specifications and 
Manufacturer's instructions, so that Engineer may establish course of 
action. 

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

.4 The Contractor shall inform the Engineer, in writing, of the attendance at 
the site of any Manufacturer's Representative for installation training at 
least fourteen (14) days prior to arrival. 

.5 When the Manufacturer's Representative is satisfied that the Contractor is 
aware of all installation requirements, the Manufacturer’s Representative 
shall so certify by completing Form 101 that is attached to the 
Specification. 

.6 The completed form shall be delivered to the Engineer prior to departure 
of the Manufacturer's Representative from the site. 

.7 Installation of the equipment shall not commence until the Engineer has 
advised that the completed Form 101 has been delivered. 

1.9 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 Engineer if required Work is such as to make it 
impractical to produce required results. 
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.2 Do not employ anyone unskilled in their required duties. Engineer 

reserves right to require dismissal from site, workers deemed incompetent 
or careless. 

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

1.10 CO-ORDINATION 

.1 Ensure cooperation of workers in laying out Work. Maintain efficient and 
continuous supervision. 

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

1.11 CONCEALMENT 

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

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

.3 In areas of exposed ceilings install pipes, ducts, equipment and wiring in a 
neat and organized manner. Inform Engineer if there is interference and 
do not proceed with work until directed by the Engineer. 

1.12 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. 

1.13 LOCATION OF FIXTURES 

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

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

1.14 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. 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

COMMON PRODUCT 
REQUIREMENTS 

Section 01 61 00 
Page 5 of 6 

 
.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. 

1.15 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 
No. 304 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. 

1.16 PROTECTION OF WORK IN PROGRESS 

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

1.17 EXISTING UTILITIES  

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

.3 Coordinate all service disruptions with City operations personnel and 
obtain their approval prior to interruption. 

.4 Note: the existing forcemain location is approximate only and shall be 
hand located. 
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2.1 NOT USED 

Part 3 Execution 

3.1 NOT USED 

END OF SECTION  
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Part 1 General 

1.1 SECTION INCLUDES 

.1 Field engineering survey services to measure and stake site. 

.2 Recording of subsurface conditions found. 

1.2 RELATED SECTIONS 

.1 Section 01 32 00 Construction Progress Documentation 

1.3 REFERENCES 

.1 Owner’s identification of existing survey control points and property limits. 

1.4 QUALIFICATIONS OF SURVEYOR 

.1 Qualified surveyor, experienced in the Place of Work and acceptable to 
the Engineer. 

1.5 SURVEY REFERENCE POINTS 

.1 Locate, confirm and protect control points prior to starting site work. 
Preserve permanent reference points during construction. 

.2 Make no changes or relocations without prior written notice to Engineer. 

.3 Report to Engineer when reference point is lost or destroyed, or requires 
relocation because of necessary changes in grades or locations. 

.4 Require surveyor to replace control points in accordance with original 
survey control. 

1.6 SURVEY REQUIREMENTS 

.1 Establish two permanent bench marks on site, referenced to established 
bench marks by survey control points. Record locations, with horizontal 
and vertical data in Project Record Documents. 

.2 Establish lines and levels, locate and lay out, by instrumentation. 

.3 Stake for grading, fill and topsoil placement and landscaping features. 

.4 Establish pipe invert elevations. 

.5 Stake slopes and berms. 

.6 Establish foundation pile locations and floor elevations. 

.7 Establish lines and levels for mechanical and electrical work. 
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1.7 LOCATION OF EQUIPMENT AND FIXTURES 

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

.2 Locate equipment, fixtures and distribution systems to provide minimum 
interference and maximum usable space and in accordance with 
manufacturer's recommendations for safety, access and maintenance. 

.3 Inform Engineer of impending installation and obtain approval for actual 
location. 

.4 Submit field drawings to indicate relative position of various services and 
equipment when required by Engineer. 

1.8 RECORDS 

.1 Maintain a complete, accurate log of control and survey work as it 
progresses. 

.2 On completion of foundations and major site improvements, prepare a 
certified survey showing dimensions, locations, angles and elevations of 
Work. 

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

1.9 SUBMITTALS 

.1 Submit name and address of Surveyor to Engineer. 

.2 On request of Engineer, submit documentation to verify accuracy of field 
engineering work. 

.3 Submit certificate signed by surveyor certifying and noting those 
elevations and locations of completed Work that conform and do not 
conform with Contract Documents. 

1.10 SUBSURFACE CONDITIONS 

.1 Promptly notify Engineer in writing if subsurface conditions at Place of 
Work differ materially from those indicated in Contract Documents, or a 
reasonable assumption of probable conditions based thereon. 

.2 After prompt investigation, should Engineer determine that conditions do 
differ materially, instructions will be issued for changes in Work as 
provided in Changes and Change Orders. 
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Part 3 Execution 

3.1 NOT USED 

END OF SECTION 
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Part 1 General 

1.1 SUBMITTALS 

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

.2 Submit written request in advance of cutting or alteration which affects: 
.1 Structural integrity of elements of project. 
.2 Integrity of weather-exposed or moisture-resistant elements. 
.3 Efficiency, maintenance, or safety of operational elements. 
.4 Visual qualities of sight-exposed elements. 
.5 Work of Owner or separate contractor. 
.6 Include in request: 

.1 Identification of project. 

.2 Location and description of affected Work. 

.3 Statement on necessity for cutting or alteration. 

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

.5 Alternatives to cutting and patching. 

.6 Effect on Work of Owner or separate contractor. 

.7 Written permission of affected separate contractor. 

.8 Date and time work will be executed. 

1.2 MATERIALS 

.1 Required for original installation. 

.2 Change in Materials: Submit request for substitution in accordance with 
Section 01 25 13 - Product Substitution Procedures. 

1.3 PREPARATION 

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

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

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

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

.5 Provide protection from elements for areas which are to be exposed by 
uncovering work; maintain excavations free of water. 
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1.4 EXECUTION 

.1 Execute cutting, fitting, and patching including excavation and fill, to 
complete Work. 

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

.3 Uncover Work to install ill-timed Work. 

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

.5 Remove samples of installed Work for testing. 

.6 Provide openings in non-structural elements of Work for penetrations of 
mechanical and electrical Work. 

.7 Execute Work by methods to avoid damage to other Work, and which will 
provide proper surfaces to receive patching and finishing. 

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

.9 Restore work with new products in accordance with requirements of 
Contract Documents. 

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

.11 Co-ordinate setting and packing of sleeves and supply and installation of 
hangers and inserts. Obtain Engineer's approval before cutting into 
structure. 

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

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

.14 Be responsible for obtaining manufacturer's literature and for correct 
roughing-in and hook-up of equipment, fixtures, and appliances. 

.15 Patch and make good surfaces cut, damaged or disturbed, to Engineer's 
approval. Match existing material, colour, finish and texture. 

.16 Install firestops and smoke seals in accordance with ULC-S115, and in 
accordance with Section 07 84 00 - Firestopping, around pipe, ductwork, 
cables, and other objects penetrating fire separations to provide fire 
resistance not less than the fire resistance rating of surrounding floor, 
ceiling, and wall assembly. 

1.5 WASTE MANAGEMENT AND DISPOSAL 

.1 Separate waste materials for reuse in accordance with Section 01 74 19 - 
Construction Waste Management and Disposal. 
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1.6 PROTECTION 

.1 Protect finished work against damage. 

.2 Protect adjacent work against spread of dust and dirt beyond work areas. 

.3 Protect operatives and other users of site from hazards. 

Part 2 Products 

2.1 NOT USED 

Part 3 Execution 

3.1 NOT USED 

END OF SECTION  
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Part 1 General 

1.1 RELATED SECTIONS 

.1 Section 01 74 19 – Construction Waste Management and Disposal. 

.2 Section 01 77 00 – Closeout Procedures. 

1.2 REFERENCES 

.1 Owner/Contractor Agreement. 

1.3 PROJECT CLEANLINESS 

.1 Maintain Work in tidy condition, free from accumulation of waste products 
and debris. 

.2 Remove waste materials from site at daily regularly scheduled times or 
dispose of in accordance with authorities having jurisdiction. 

.3 Do not burn waste materials on site. 

.4 Clear snow and ice from access to building, bank/pile snow only in areas 
approved by the Engineer. 

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

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

.7 Provide and use marked separate bins for recycling. Refer to Section 01 
74 19 - Construction Waste Management and Disposal. 

.8 Dispose of waste materials and debris to local jurisdiction requirements. 

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

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

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

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

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

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

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

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

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

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

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

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

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

.13 Remove dirt and other disfiguration from exterior surfaces. 

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

.15 Sweep and wash clean paved areas. 

.16 Clean equipment and fixtures to sanitary condition; clean or replace filters 
of mechanical equipment. 

.17 Clean roofs, downspouts, and drainage systems. 

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

.19 Remove snow and ice from access to building. 
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1.5 WASTE MANAGEMENT AND DISPOSAL 

.1 Separate waste materials for reuse in accordance with Section 01 74 19 - 
Construction Waste Management and Disposal. 

Part 2 Products 

2.1 NOT USED 

Part 3 Execution 

3.1 NOT USED 

END OF SECTION  
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Part 1 General 

1.1 SECTION INCLUDES 

.1 Text, schedules and procedures for a systematic Waste Management 
Program for this project, including Construction Waste Management 
procedures: 
.1 Requirements for waste management during construction 

operations. 
.2 Protect the environment, both on-site and off-site. 

.2 Maximize resource reduction, reuse and recycling of solid waste. 

1.2 RELATED SECTIONS 

.1 Section 01 33 00 - Submittal Procedures. 

.2 Section 01 35 43 - Environmental Procedures. 

.3 Section 02 50 00 – Site Remediation. 

1.3 WASTE MANAGEMENT OBJECTIVES 

.1 Waste disposal in landfills shall be minimized. 

.2 The Contractor shall provide on-site instruction of appropriate separation, 
handling, and recycling to be used by all parties at the appropriate stages 
of the Project. 

.3 Hazardous Wastes: Hazardous wastes shall be separated, stored, and 
disposed of in accordance with the requirements of the authorities having 
jurisdiction. 

1.4 MATERIALS SOURCE SEPARATION 

.1 Before project start-up, prepare Materials Source Separation Program. 
Provide separate containers for re-useable materials of the following: 
.1 Metals. 
.2 Wood. 
.3 Other materials as indicated in technical sections. 

.2 Implement Materials Source Separation Program for waste generated on 
project in compliance with approved methods and as approved by 
Engineer. 

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

.4 Locate separated materials in areas which minimize material damage. 
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1.5 DIVERSION OF MATERIALS 

.1 Create a list of materials to be separated from the general waste stream 
and stockpiled in separate containers, to the approval of the Engineer and 
consistent with applicable fire regulations. 
.1 Mark containers. 
.2 Provide instruction on disposal practices. 

1.6 STORAGE, HANDLING, AND APPLICATION 

.1 Handle waste materials not re-used or recycled in accordance with 
appropriate regulations and codes. 

.2 Materials must be separated into required categories for re-use and 
recycling. 

.3 Materials in separated condition: collect, handle, store on site, and 
transport off-site to an approved and authorized location. 

.4 Unless specified otherwise, materials for removal become the Contractor's 
property. 

Part 2 Products 

2.1 NOT USED 

Part 3 Execution 

3.1 NOT USED 

END OF SECTION  
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Part 1 General 

1.1 SECTION INCLUDES 

.1 Administrative procedures preceding preliminary and final inspections of 
Work. 

1.2 RELATED SECTIONS 

.1 Section 01 29 00 - Payment Procedures. 

.2 Section 01 78 00 – Closeout Submittals. 

.3 Section 01 79 00 – Demonstration and Training 

.4 Section 01 91 13 – General Commissioning Requirements 

1.3 INSPECTION AND DECLARATION 

.1 Contractor’s Inspection: 
.1 Contractor and all Subcontractors shall conduct an inspection of 

Work, identify deficiencies and defects, and repair as required to 
conform to Contract Documents. 
.1 Notify Engineer in writing of satisfactory completion of 

Contractor’s Inspection and that corrections have been 
made. 

.2 Request Engineer’s Inspection 
.2 Engineer’s Inspection: 

.1 Engineer and Contractor will perform inspection of Work to 
identify obvious defects or deficiencies. Contractor shall 
correct Work accordingly. 

.3 Completion: 
.1 Submit written certificate that following have been 

performed: 
.1 Work has been completed and inspected for 

compliance with Contract Documents. 
.2 Defects have been corrected and deficiencies have 

been completed. 
.3 Equipment and systems have been tested, adjusted 

and are fully operational. 
.4 Operation of systems have been demonstrated to 

Owner's Personnel. 
.5 Work is complete and ready for final inspection. 

.4 Final Inspection: 
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.1 When items noted above are completed, request final 

inspection of Work by Engineer and Contractor. 
.2 Engineer to review Work for completeness, including (but not 

limited to) the below items: 
.1 Architectural 

.1 All keys and door hardware working 
coordinated as specified 

.2 Access points to building complete, safe, finish 
grade achieved. 

.3 Site cleared of debris. 

.4 Fire separations complete; penetrations rated 
and protected. 

.5 All surfaces fully adhered, secured, cleaned. 

.6 Metal accessories secured and painted. 

.7 Cabinetry hardware, adjusted, millwork secure, 
shelves installed. 

.8 Vandal protection on lights. 

.9 All washroom accessories installed. 
.3 Process and HVAC Mechanical 

.1 All process equipment installed and operational. 

.2 All equipment in Mechanical Room installed and 
operational. 

.3 Fire stops and fire dampers installed. 

.4 Supply/return/exhaust/fresh and combustion air 
ductwork. 

.5 Piping installed, plumbing fixtures and fittings 
operational. 

.6 Thermal and acoustical insulation installed. 

.7 Pressure testing completed and witnessed. 

.8 Access doors installed, marked and located on Valve 
Index List. 

.9 Sprinkler System installed, tested and Test Report 
issued. 

.10 Fire Extinguishers installed with brackets. 

.11 All control components installed and in operation. 

.12 Heating System with alarm controls functional & 
calibrated. 

.13 Propylene Glycol installed. 

.14 All piping clearly color-coded: flow arrows indicated. 
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.15 Ventilation System and alarm control complete and 

calibrated. 
.16 New filters installed. 
.17 All Ductwork cleaned, duct sensors operational. 
.18 All equipment checked for operation, alignment and 

rotation. 
.19 Rough Balancing of Air System completed. 
.20 Final Commissioning of Systems to be in progress. 
.21 All equipment lubricated. 
.22 Fuel storage tank filled. 
.23 All valves tagged and equipment identified. 

.4 Electrical 
.1 Interior and exterior lights installed and working. 
.2 Emergency lights installed and working. 
.3 Exit lights installed and working. 
.4 Fire Alarm c/w verification certificate-no deficient 

items. 
.5 All equipment wiring completed including mechanical 

units. 
.6 All kitchen equipment tested and operational. 

.5 If Work is deemed incomplete, complete outstanding items 
and request re-inspection. 

.5 Declaration of Substantial Performance: 
.1 When Engineer’s consider deficiencies and defects have 

been corrected and it appears requirements of Contract 
have been substantially performed, make application for 
certificate of Substantial Performance. 

.6 Commencement of Lien and Warranty Periods: 
.1 Date of Owner's acceptance of submitted declaration of 

Substantial Performance shall be date for commencement 
for warranty period and commencement of lien period unless 
required otherwise by lien statute of Place of Work. 

.7 Final Payment: 
.1 When Engineer’s consider final deficiencies and defects 

have been corrected and it appears requirements of 
Contract have been totally performed, make application for 
final payment. If Work is deemed incomplete by Engineer, 
complete outstanding items and request re-inspection. 

.8 Payment of Holdback: 
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.1 After issuance of certificate of Substantial Performance of 

Work, submit an application for payment of holdback amount 
in accordance with terms of payment. 

.9 End of Warranty Inspection 
.1 Conduct end of warranty inspection with Engineer 10 months 

after issuance of Substantial Performance of Work. 
.2 If deficiencies, defective work, defective material, or 

defective products are observed Contractor is to complete, 
correct and replace work as required by Engineer. 

.3 Respond in timely manner to oral or written notification of 
required construction warranty repair work. 

.4 Written verification to follow oral instructions. 
.1 Failure to respond will be cause for the Owner to 

proceed with action against Contractor. 

Part 2 Products 

2.1 NOT USED 

Part 3 Execution 

3.1 NOT USED 

END OF SECTION  
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Part 1 General 

1.1 SECTION INCLUDES 

.1 As-built, samples, and specifications. 

.2 Equipment and systems. 

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

.4 Operation and maintenance data. 

.5 Spare parts, special tools and maintenance materials. 

.6 Warranties and bonds. 

.7 Final site survey. 

1.2 RELATED SECTIONS 

.1 Section 01 33 00 - Submittal Procedures. 

.2 Section 01 45 00 - Quality Control. 

.3 Section 01 77 00 - Closeout Procedures. 

.4 Section 01 79 00 - Demonstration and Training. 

1.3 SUBMITTALS 

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

.2 Four weeks prior to Substantial Performance of the Work, submit to the 
Engineer, an electronic copy and four final copies of operating and 
maintenance manuals in English. 

.3 Prepare instructions and data using personnel experienced in 
maintenance and operation of described products. 

.4 Copy will be returned after final inspection, with Engineer's comments. 

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

.6 Provide undamaged spare parts, maintenance materials and special tools 
of same quality and manufacture as products provided in Work. 

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

.8 Defective products will be rejected, regardless of previous inspections. 
Replace products at own expense. 

.9 Pay costs of transportation. 
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1.4 FORMAT 

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

.2 Submit in expandable 3-post binders with project name and information 
embossed on spine and cover. 

.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: 
.1 Provide Manufacturer's printed data, or typewritten data. 

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

.9 CAD Files: 
.1 Provide 1:1 scaled CAD files in dxf format on flash drives. 

.10 Construction Photos: 
.1 Provide CD of construction photos in sleeve for each binder. 

.11 Warranty and Bond information: 
.1 Provide each warranty or bond separated with index tab sheets 

keyed to Table of Contents listing. 

1.5 CONTENTS 

.1 Table of Contents: 
.1 Provide title of project. 
.2 Date of submission. 
.3 Names, addresses and telephone numbers of Engineer and 

Contractor with name of responsible parties. 
.4 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: 
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.1 Mark each sheet to identify specific products and component parts, 

and data applicable to installation; delete inapplicable information. 
.4 Drawings: 

.1 Supplement product data to illustrate relations of component parts 
of equipment and systems, to show control and flow diagrams. 

.5 Typewritten Text: 
.1 As required to supplement product data. Provide logical sequence 

of instructions for each procedure, incorporating manufacturer's 
instructions specified in Section 01 45 00 - Quality Control. 

.6 Warranty and Bond information: 
.1 List subcontractor, supplier, and manufacturer, with name, address, 

and telephone number of responsible principal. 
.2 Obtain warranties and bonds, executed in duplicate by 

subcontractors, suppliers, and manufacturers, within ten days after 
completion of the applicable item of work. 

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

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

.5 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. 

.7 Training: Refer to Section 01 79 00 - Demonstration and Training. 

1.6 AS-BUILT DOCUMENTS AND SAMPLES 

.1 In addition to requirements in General Conditions, maintain at the site one 
record copy of: 
.1 Contract Drawings. 
.2 Specifications. 
.3 Addenda. 
.4 Change Orders and other modifications to Contract. 
.5 Reviewed shop drawings, product data, and samples. 
.6 Field test 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 record documents and file in accordance with Section number 

listings in List of Contents of this Project Manual. Label each document 
"PROJECT AS-BUILT" in neat, large, printed letters. 

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

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

1.7 RECORDING ACTUAL SITE CONDITIONS 

.1 Record information on set of full size hardcopy drawings. Contractor is 
responsible for printing of contract drawings and specifications for their 
and this use. 

.2 Record changes in red ink. 

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

.4 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. 
.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 Label record documents and file in accordance with Section number 
listings in List of Contents of this Project Manual. 

.7 Other Documents: maintain manufacturer's certifications, required by 
individual specifications sections. 

.8 Electronic 'RECORD DRAWINGS' by Engineer: 
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.1 Transfer contractor's "As-Built" Information (red-line revisions) on to 

electronic drawings in a recent version of AutoCAD. Identify each 
electronic drawing, in lower right had corner, in legible font, red ink, 
as follows: "RECORD DRAWINGS" (This drawing has been revised 
to show systems as installed). 

.2 Include Contractor's signature and date. 

1.8 FINAL SURVEY 

.1 As required, submit: 
.1 Final site survey certificate in accordance with Section 01 71 00 - 

Examination and Preparation, certifying that elevations and location 
of completed Work are in conformance, or non-conformance with 
Contract Documents. 

.2 As-built survey documents. 

1.9 EQUIPMENT AND SYSTEMS 

.1 For each item of equipment and each system include description of unit or 
system. 
.1 Give function, normal operation characteristics, and limiting 

conditions. 
.2 Include performance curves, with engineering data and tests, and 

complete nomenclature and commercial number of replaceable 
parts. 

.2 Panel board circuit directories: provide electrical service characteristics, 
controls, and communications. 

.3 Include installed colour code wiring diagrams. 

.4 Operating Procedures: include start-up, break-in, and routine normal 
operating instructions and sequences. Include regulation, control, 
stopping, shut-down, and emergency instructions. Include summer, winter, 
and any special operating instructions. 
.1 Include regulation, control, stopping, shut-down, and emergency 

instructions. 
.2 Include summer, winter, and any special operating instructions. 

.5 Maintenance Requirements: 
.1 Include routine procedures and guide for trouble-shooting; 

disassembly, repair, and reassembly instructions; and alignment, 
adjusting, balancing, and checking instructions. 

.6 Provide servicing and lubrication schedule, and list of lubricants required. 

.7 Include manufacturer's printed operation and maintenance instructions. 
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.8 Include sequence of operation by controls manufacturer. 
.9 Provide original manufacturer's parts list, illustrations, assembly drawings, 

and diagrams required for maintenance. 
.10 Provide installed control diagrams by controls manufacturer. 
.11 Provide Contractor's coordination drawings, with installed colour coded 

piping diagrams. 
.12 Provide charts of valve tag numbers, with location and function of each 

valve, keyed to flow and control diagrams. 
.13 Provide list of original manufacturer's spare parts, current prices, and 

recommended quantities to be maintained in storage. 
.14 Include test and balancing reports as specified in Section 01 45 00 - 

Quality Control. 
.15 Additional requirements: As specified in individual specification sections. 

1.10 MATERIALS AND FINISHES 

.1 Building Products, Applied Materials, and Finishes: 
.1 Include product data, with catalogue number, size, composition, 

and colour and texture designations. 
.1 Provide information for re-ordering custom manufactured 

products. 
.2 Instructions for cleaning agents and methods, precautions against 

detrimental agents and methods, and recommended schedule for cleaning 
and maintenance. 

.3 Moisture-protection and Weather-exposed Products: 
.1 Include manufacturer's recommendations for cleaning agents and 

methods, precautions against detrimental agents and methods, and 
recommended schedule for cleaning and maintenance. 

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

1.11 SPARE PARTS 

.1 Provide spare parts, in quantities specified in individual specification 
sections. 

.2 Provide items of same manufacture and quality as items in Work. 

.3 Deliver to site; place and store in location designated by Engineer. 

.4 Receive and catalogue all items. Submit inventory listing to Engineer. 
Include approved listings in Maintenance Manual. 

.5 Obtain receipt for delivered products and submit prior to final payment. 
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1.12 MAINTENANCE MATERIALS 

.1 Provide maintenance and extra materials, in quantities specified in 
individual specification sections. 

.2 Provide items of same manufacture and quality as items in Work. 

.3 Deliver to site; place and store in location designated by the Engineer. 

.4 Receive and catalogue all items. Submit inventory listing to Engineer. 
Include approved listings in Maintenance Manual. 

.5 Obtain receipt for delivered products and submit prior to final payment. 

1.13 SPECIAL TOOLS 

.1 Provide special tools, in quantities specified in individual specification 
section. 

.2 Provide items with tags identifying their associated function and 
equipment. 

.3 Deliver to site; place and store. 

.4 Receive and catalogue all items. Submit inventory listing to Engineer. 
Include approved listings in Maintenance Manual. 

1.14 STORAGE, HANDLING, AND PROTECTION 

.1 Store spare parts, maintenance materials, and special tools in manner to 
prevent damage or deterioration. 

.2 Store in original and undamaged condition with manufacturer's seal and 
labels intact. 

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

.4 Store paints and freezable materials in a heated and ventilated room. 

.5 Remove and replace damaged products at own expense and to 
satisfaction of Engineer. 

1.15 PRE-WARRANTY CONFERENCE 

.1 Meet with Engineer, to develop understanding of requirements of this 
section. Schedule meeting prior to contract completion, and at time 
designated by Engineer. 

.2 Engineer will establish communication procedures for: 
.1 Notification of construction warranty defects. 
.2 Determine priorities for type of defect. 
.3 Determine reasonable time for response. 
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.3 Provide name, telephone number and address of licensed and bonded 

company that is authorized to initiate and pursue construction warranty 
work action. 

.4 Ensure contact is located within local service area of warranted 
construction, is continuously available, and is responsive to inquiries for 
warranty work action. 

1.16 WARRANTY TAGS 

.1 Tag, at time of installation, each warranted item. Provide durable, oil and 
water resistant tag approved by Engineer. 

.2 Attach tags with copper wire and spray with waterproof silicone coating. 

.3 Leave date of acceptance until project is accepted for occupancy. 

.4 Indicate following information on tag: 
.1 Type of product/material. 
.2 Model number. 
.3 Serial number. 
.4 Contract number. 
.5 Warranty period. 
.6 Inspector's signature. 
.7 Construction Contractor. 

Part 2 Products 

2.1 NOT USED 

Part 3 Execution 

3.1 NOT USED 

END OF SECTION 
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Part 1 General 

1.1 SECTION INCLUDES 

.1 This section describes the general requirements for equipment delivery, 
installation and performance testing to be performed by the Contractor for 
all equipment supplied under the Contract.  

.2 At least thirty (30) days prior to commencing equipment Performance 
Testing and equipment Commissioning, the Supplier shall assist the 
Contractor to prepare and submit a detailed start-up plan to indicate the 
schedule and sequence of equipment installation checks and tests 
required for the Engineer’s review and input. No testing work can 
commence until all parties involved have discussed this plan and the plan 
has been accepted by the Engineer. 

1.2 RELATED SECTIONS 

.1 Section 01 71 00 - Closeout Procedures. 

.2 Section 01 79 00 - Demonstration & Testing. 

.3 Section 23 08 02 - Cleaning and Start-up of Mechanical Piping Systems 

.4 Section 25 01 11 – EMSC: Start-up and Check-out  

.5 Division 40 Process Integration 

1.3 EQUIPMENT DELIVERY 

.1 The Contractor shall be responsible for receiving, unloading, and storage 
of Contractor supplied equipment.  The Contractor shall be responsible for 
loading / unloading and storage of Owner supplied equipment as required. 

.2 The Contractor shall ensure that all necessary precautions are taken in 
the loading / unloading of equipment and its subsequent storage. 

.3 The Contractor shall inspect the contents of Owner supplied equipment 
and any equipment delivery and be satisfied of the contents thereof and 
damage which may have occurred during transport. 

.4 When the Engineer, Contractor and Manufacturer are satisfied that the 
equipment has been delivered in its entirety without damage, they shall 
complete the “Certificate of Equipment Delivery” (Form 100) included in 
this Section.  

1.4 INSTALLATION ASSISTANCE 

.1 Before commencing installation of Contractor supplied or Owner supplied 
equipment, where indicated in the Specifications, the Contractor shall 
arrange for the attendance of the Manufacturer's Representative to 
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provide instructions in the methods, techniques, precautions, and any 
other information relevant to the successful installation of the equipment 
as required. 

.2 The Contractor shall inform the Engineer, in writing, of the attendance at 
the site of any Manufacturer's Representative for installation training at 
least fourteen (14) days prior to arrival. 

.3 When the Manufacturer's Representative is satisfied that the Contractor is 
aware of all installation requirements, the Manufacturer’s Representative 
shall so certify by completing “Certificate of Equipment Installation 
Assistance” (Form 101) included in this Section. 

.4 The completed form shall be delivered to the Engineer prior to departure 
of the Manufacturer's Representative from the site. 

.5 Installation of the equipment shall not commence until the Engineer has 
advised that the completed Form 101 has been delivered. 

1.5 INSTALLATION 

.1 If necessary, or if so directed by the Engineer during the course of 
installation, the Contractor shall contact the Manufacturer to receive 
clarification of installation procedures, direction, or any other additional 
information necessary to continue or complete the installation in an 
appropriate manner. 

.2 If it is found necessary, or if so directed by the Engineer, the Contractor 
shall arrange for the Manufacturer's Representative to visit the site to 
provide assistance during installation, all at no additional cost to the 
Owner. 

.3 Prior to completing installation, the Contractor shall inform the 
Manufacturer and arrange for the attendance at the site of the 
Manufacturer's Representative to verify successful installation. 

.4 The Contractor shall advise the Engineer in writing, at least seven (7) days 
prior, of the Manufacturer's Representative's scheduled arrival. 

.5 The Manufacturer's Representative shall conduct a detailed inspection of 
the installation including alignment, electrical connections, belt tensions, 
rotation direction, running clearances, lubrication, workmanship and all 
other items as required to ensure successful operation of the equipment. 

.6 The Manufacturer's Representative shall identify any outstanding 
deficiencies in the installation. 

.7 In the presence of the Manufacturer's Representative, the Contractor, and 
the Engineer, the equipment shall then be given a one (1) hour trial run. 

.8 If deficiencies noted by the Manufacturer's Representative or which 
become evident in the trial run prejudice the successful completion of the 
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trial run, the deficiencies will be rectified by the Contractor and the 
Manufacturer's Representative will be required to re-inspect the 
installation, at no additional cost to the Owner. 

.9 On successful completion of the trial run in the second or subsequent 
attempt, the Manufacturer's Representative will certify successful 
installation by completing the “Certificate of Satisfactory Equipment 
Installation” (Form 102) that is attached to this Section. 

.10 The completed Form 102 shall be delivered to the Engineer prior to 
departure of the Manufacturer's Representative from the site. 

.11 Tag the equipment with a 100mm by 200mm blue card stating "Equipment 
Checked.  Do Not Run." stenciled in large black letters.  The Contractor 
shall sign and date each card. 

1.6 EQUIPMENT OPERATION AND PERFORMANCE TEST 

.1 Equipment will be subjected to performance tests including a dry test run 
and a wet test run, after the installation has been verified and any 
identified deficiencies have been remedied. 

.2 The Contractor shall inform the Engineer at least fourteen (14) days in 
advance of conducting the tests and arrange for the attendance of the 
Manufacturer’s Representative. The tests may be concurrent with the 
inspection of satisfactory installation, if mutually agreed by the Contractor 
and the Engineer. 

.3 The Contractor shall ensure the equipment to be tested is free to all 
debris, dirt or any items that may adversely affect the equipment and 
testing process. 

.4 The Contractor shall contact the Manufacturer’s Representative to conduct 
all necessary checks to the equipment and if necessary, advise the 
Contractor of any further work needed prior to confirming the equipment is 
ready to run. 

.5 The Contractor shall then notify the Engineer of his readiness to 
demonstrate the operation of the equipment. The Engineer shall attend, as 
expeditiously as possible. 

.6 Dry Test Run 
.1 The dry test run is led by the Manufacturer’s Representative and 

the Contractor. The Engineer and Owner’s Designated Staff should 
be actively involved to ensure they understand the safety checks, 
hand-off-auto functions, and necessary checks prior to introduction 
of water 

.2 The Manufacturer’s Representative, if required, shall conduct a 
short dry test run on the equipment. Examples of check performed 
at this stage include: 
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.1 Alignment and Balancing. 
.2 Piping connections. 
.3 Confirmation of electrical and instrument interconnects 

required to permit operation. 
.4 Direction of rotation. 
.5 Testing emergency shutdown switches. 
.6 Binding or misalignment. 
.7 If appropriate, code certifications provided. 

.3 Any deficiencies observed during this inspection, either relating to 
the installation of the equipment or the equipment itself, would be 
noted and recorded, and corrected prior to the wet test run. 

.4 Prior to the wet test run using clean water, all the systems including 
pipes and tanks will be cleaned of debris, dirt, and any construction 
material 

.7 Wet Test Run 
.1 The responsibility of the Wet Test Run is shared between the 

Manufacturer’s Representative, the Contractor, the Engineer and 
the Owner’s Designated Staff. The Owner’s Designated Staff will 
perform the safety checks, control functions, and process 
measurements and equipment checks to ensure each item of 
equipment conforms to the specifications when operating under 
load. 

.2 Examples of checks performed at this stage include: 
.1 Voltage. 
.2 Amperage. 
.3 Operating temperatures (i.e. motors, bearings, VFD 

cabinets). 
.4 Vibration measurements. 
.5 Instrument calibration and loop check-out. 
.6 Plant Control System (PCS) check-out. 
.7 Control functions. 
.8 Pump discharge pressures and volumes. 
.9 Hydraulics in channels, pipes, through valves or gates. 
.10 Comparison with any factory test results. 

.3 The equipment shall then be run for one (1) hour.  Local controls 
shall be satisfactorily verified by cycling the equipment through 
several start-stop operations, modulating its output, or some 
combination.  Operating parameters such as temperature, 
pressure, voltage, vibration, etc., will be checked to ensure that 
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they are within the specified or Manufacturer's recommended limits, 
whichever is more stringent. 

.4 On satisfactory completion of the one (1) hour demonstration, the 
equipment will be stopped and critical parameters, such as 
alignment, will be rechecked. 

.5 The equipment will be restarted and run for seven (7) days, of 
which the last forty-eight (48) hours shall be consecutive.  During 
this period, as practicable, conditions will be simulated which 
represent maximum or most severe, average, and minimum or 
least severe conditions.  These conditions will be mutually agreed 
to by the Contractor and Engineer on the basis of the information 
contained in the Specifications, as well as the methods utilized to 
create the simulated conditions and the time periods allotted to 
each. 

.6 Performance tests will be conducted either concurrent with or 
subsequent to the running test, as practicable and agreed between 
the Engineer and the Contractor. 

.7 Performance tests shall be as dictated in the Specifications for 
each item of equipment or as reasonably required by the Engineer 
to prove adherence to the requirements listed in the Specifications. 

.8 The Contractor shall submit the results of the performance tests to 
the Engineer, documented and summarized in a format acceptable 
to the Engineer and the Owner. The Engineer reserves the right to 
request additional testing. No equipment shall be accepted and 
handed over to the Owner prior to the satisfactory completion of the 
Equipment Performance Test(s) and acceptance of the test reports 
by the Engineer 

.9 All water, chemicals, temporary power, heating, or any other 
ancillary services required to complete the initial demonstration, 
running test and performance tests are the responsibility of the 
Contractor. 

.10 The Contractor to provide the initial charges of oil, grease, and all 
materials necessary for the initial demonstration, running test and 
performance tests not provided under this Contract, all to the 
satisfaction of the Equipment Manufacturer. 

.11 Should the Performance Tests reveal any defects, then those 
defects shall be promptly rectified and the Performance Tests shall 
be repeated to the satisfaction of the Engineer. 

.12 Additional costs incurred by the Contractor, the Engineer, or the 
Owner, due to repeat Performance Tests shall be the responsibility 
of the Supplier. 

.13 On successful completion of the Equipment Performance Tests, the 
“Certificate of Satisfactory Equipment Performance” (Form 103) 
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attached to this Section will be signed by the Manufacturer’s 
Representative, the Contractor, the Engineer and the Owner. 

.14 Process Performance Testing can commence as soon as the 
“Certificate of Satisfactory Equipment Performance” (Form 103) is 
completed. 

.15 The Contractor shall affix to the tested equipment a 100mm by 
200mm card reading "Operable Condition - Do Not Operate without 
Contractor's Permission." stenciled on in large black letters. 

.16 One copy of Form 103 shall be used for each major piece of 
equipment. 

1.7 TRAINING 

.1 Description 
.1 Contractor is to provide training the City’s designated Operator 

Staff, by persons retained by the Contractor specifically for the 
purpose, in the proper operation and maintenance of the equipment 
and systems installed under this Contract.  

.2 For equipment that is specified to include training, arrange for the 
attendance of the Manufacturer's Representative to provide 
classroom training session(s) to operating staff.  Give the Engineer 
at least thirty (30) days notice of the session(s).   

.3 Coordinate the training session(s) with the Manufacturer. 

.4 As a minimum, the Contractor is to allow at least four (4) hours of 
training per Operator, as required for each item of equipment or 
system.  Refer to the equipment specifications for specific time 
periods.  

.5 The presentations shall be given during the three (3) week period 
preceding the start of the seven (7) day operating period required 
for Form 103. 

.6 The intent is that the Operator Staff should receive sufficient 
training on the equipment system that they are going to operate 
and maintain.  The Engineer shall have the authority to determine 
the duration and content of each training session required. 

.2 Quality Assurance 
.1 Where required by the equipment specifications, provide on-the-job 

training of the Operator Staff.  Training sessions will be conducted 
by qualified, experienced two (2) years minimum, factory-trained 
representatives of the various equipment suppliers.  Training 
includes instruction of Operator Staff in equipment operation and 
preventive maintenance and instruction on mechanics, electronics, 
and instrumentation and communications equipment operators 
(technicians) in normal maintenance up to major repair. 
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.2 The trainer(s) proposed by the Contractor shall be experienced in 

"training" plant operators and shall have relevant experience in 
similar work.  

.3 Submittals 
.1 Submit the following information in accordance with Section 01 33 

00.  For phased testing and start-up activities, separate submittals 
can be prepared for equipment items or systems.  The material will 
receive a "NO EXCEPTIONS TAKEN" or "MAKE NOTED 
CORRECTIONS" status by the Engineer no later than four (4) 
weeks prior to delivery of the training: 
.1 Lesson plans and training manuals, handouts, visual aids, 

and other reference materials for each training session to be 
conducted by the Contractor's trainer(s). 

.2 Date, time, and subject of each training session.  

.3 Training schedule.  Concurrent classes will not be allowed. 
.2 The Contractor and Manufacturers Representative will be 

responsible to document each training session with a detailed set of 
minutes and provide five (5) sets of training seminar manuals at the 
end of the project in similar format to the O&M Manual. 

.4 Location 
.1 Where specified, conduct training sessions for the Operator Staff, 

operation and maintenance personnel, on the operation, care, and 
maintenance of the equipment and systems installed under this 
Contract.  Training will take place at the site of the Work and under 
the conditions specified herein.   

.2 Field training sessions will take place at the site of the equipment.  
Classroom training to take place in a location agreed upon with the 
City.   

.3 Inform the Engineer of any requirements for audio-visual aids five 
(5) days before training session 

.5 Lesson Plans 
.1 Prepare formal written lesson plans for each training session and 

coordinate with the Engineer.  Lesson plans to contain an outline of 
the material to be presented along with a description of visual aids 
to be utilized during the session.  Each plan will contain a time 
allocation for each subject.  Furnish ten (10) copies of necessary 
training manuals, handouts, visual aids and reference materials at 
least two (2) weeks prior to each training session. 

.6 Format and Content 
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.1 Include time in the classroom and at the location of the equipment 

or system for each training session.  Allow thirty (30) minutes at the 
beginning of the first period for the Engineer to provide a summary 
of the design intent relating to that equipment.  Following the 
engineering design overview, provide as a minimum, cover the 
following topics for each item of equipment or system: 
.1 Familiarization 
.2 Safety 
.3 Operation 
.4 Troubleshooting 
.5 Preventive maintenance 
.6 Corrective maintenance 
.7 Parts 
.8 Local representatives. 

.7 Video Recording 
.1 The Contractor shall record each training session.  After taping, the 

material may be edited and supplemented with professionally 
produced graphics to provide a permanent record for the Owner's 
use.  Advise all suppliers providing training sessions that the 
training material is to be videotaped. 

.8 Training 
.1 General Requirements 

.1 Conduct initial training in conjunction with the Equipment 
Performance Testing periods.  Schedule classes such that 
classroom sessions are interspersed with field instruction in 
logical sequence.  Arrange to have the training conducted on 
consecutive days, with no more than four (4) hours of 
classes scheduled consecutively. 

.2 Provide final Operating and Maintenance Manuals, as 
defined in Section 01 33 00, for the specific equipment to the 
Owner at least four (4) weeks prior to the start of any 
training.  Videotaping may take place concurrently with all 
training sessions. 

.2 Operator Classroom Training 
.1 As a minimum, classroom equipment training for operations 

personnel will include: 
.1 The equipment's specific location in the plant and an 

operational overview.  Use slides and drawings to aid 
discussion. 

.2 Purpose and plant function of the equipment. 
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.3 The operating theory of the equipment. 
.4 Start-up, shutdown, normal operation, and emergency 

operating procedures, including system integration 
and electrical interlocks, if any. 

.5 Safety items and procedures. 

.6 Routine preventive maintenance, including specific 
details on lubrication and maintenance of corrosion 
protection of the equipment and ancillary 
components. 

.7 Operator detection, without test instruments, of 
specific equipment trouble symptoms. 

.8 Required equipment exercise procedures and 
intervals. 

.9 Routine disassembly and assembly of equipment if 
applicable for purposes such as operator inspection of 
equipment. 

.3 Operator Hands-On Training 
.1 As a minimum, hands-on equipment training for operations 

personnel will include: 
.1 Identifying instrumentation:  location of primary 

element; location of instrument readout; discuss 
purpose, basic operation, and information 
interpretation. 

.2 Discussing, demonstrating, and performing standard 
operating procedures and daily visual inspection of 
system operation.  

.3 Discussing and performing the preventive 
maintenance activities. 

.4 Discussing and performing start-up and shutdown 
procedures. 

.5 Performing the required equipment exercise 
procedures. 

.6 Performing routine disassembly and assembly of 
equipment if applicable. 

.7 Identifying and reviewing safety items and performing 
safety procedures, if feasible. 

.4 Maintenance Classroom Training 
.1 Classroom equipment training for the maintenance and 

repair personnel will include: 
.1 Basic theory of operation. 
.2 Description and function of equipment. 
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.3 Routine start-up and shutdown procedures. 
.4 Normal and major repair procedures. 
.5 Equipment inspection and troubleshooting procedures 

including the use of applicable test instruments and 
the "pass" and "no pass" test instrument readings. 

.6 Routine and long-term calibration procedures. 

.7 Safety procedures. 

.8 Preventive maintenance such as lubrication; normal 
maintenance such as belt, seal, and bearing 
replacement; and up to and including major repairs 
such as replacement of major equipment part(s) with 
the use of special tools, bridge cranes, welding jigs, 
etc. 

.5 Maintenance Hands-On Training 
.1 Hands-on equipment training for maintenance and repair 

personnel will include: 
.1 Locating and identifying equipment components. 
.2 Reviewing the equipment function and theory of 

operation. 
.3 Reviewing normal repair procedures. 
.4 Performing routine start-up and shutdown procedures. 
.5 Reviewing and performing the safety procedures. 
.6 Performing Owner-approved practice maintenance 

and repair job(s), including mechanical and electrical 
adjustments and calibration and troubleshooting 
equipment problems. 

.7 Reviewing and using Supplier's manuals in the hands-
on training. 

.9 Training Completion Forms 
.1 Form T1:  To be completed for initial training during Equipment 

Performance Testing. 
.2 Form T2:  To be completed for final training during the Process 

Performance Testing. 
.3 A sample of Forms T1 and T2 are attached to this specification 

section. 
.4 One copy of Forms T1 and T2 will be required for each major piece 

of equipment. 
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Part 2 Products 

2.1 NOT USED 

Part 3 Execution 

3.1 NOT USED 

 

END OF SECTION  
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CERTIFICATE OF EQUIPMENT DELIVERY 

FORM 100 
 
The undersigned certifies that the equipment listed below has been delivered into the 
care of the Contractor. The equipment has been found to be in satisfactory condition. 
No defects in the equipment were found. 

PROJECT: Iqaluit Lift Station No. 01 and Septage Receiving Station  

ITEM OR 

EQUIPMENT:  

  

TAG NO:  
REFERENCE 

SPECIFICATION:  
 
 
 
 
 
 
 
 
 
    
MANUFACTURER'S REPRESENTATIVE DATE 
 
 
 
 
    
CONTRACTOR'S REPRESENTATIVE DATE 
 
 
 
 
    
ENGINEER DATE 
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CERTIFICATE OF EQUIPMENT INSTALLATION INSTRUCTION 

FORM 101 
 
The undersigned has familiarized the Contractor of the specific installation 
requirements related to the equipment listed below and is satisfied that the Contractor 
understands the required procedures. 

PROJECT: Iqaluit Lift Station No. 01 and Septage Receiving Station  

ITEM OR 

EQUIPMENT:  

  

TAG NO:  
REFERENCE 

SPECIFICATION:  
 
 
 
 
 
 
 
 
 
    
MANUFACTURER'S REPRESENTATIVE DATE 
 
 
 
 
    
CONTRACTOR'S REPRESENTATIVE DATE 
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CERTIFICATE OF SATISFACTORY EQUIPMENT INSTALLATION 

FORM 102 
 
The undersigned has completed a check and inspection of the installation listed below 
and confirms that it is satisfactory and that defects have been remedied to my 
satisfaction except any as noted below: 

PROJECT: Iqaluit Lift Station No. 01 and Septage Receiving Station  

ITEM OR 

EQUIPMENT:  

  

TAG NO:  
REFERENCE 

SPECIFICATION:  
 
 
 
 
 
 
 
 
    
MANUFACTURER'S REPRESENTATIVE DATE 
 
 
 
 
    
CONTRACTOR'S REPRESENTATIVE DATE 
 
 
 
 
    
ENGINEER DATE 
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CERTIFICATE OF SATISFACTORY EQUIPMENT PERFORMANCE 

FORM 103 
 
The undersigned certifies that the equipment listed below has been continuously 
operated for the time period specified and that the equipment operates satisfactorily 
and meets its specified operating criteria. No defects in the equipment were found. The 
equipment is therefore classed as “conforming”. 

PROJECT: Iqaluit Lift Station No. 01 and Septage Receiving Station  

ITEM OR 

EQUIPMENT:  

  

TAG NO:  
REFERENCE 

SPECIFICATION:  
 
 
 
 
 
 
 
    
MANUFACTURER'S REPRESENTATIVE DATE 
 
 
 
 
    
CONTRACTOR'S REPRESENTATIVE DATE 
 
 
 
 
    
ENGINEER DATE 
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CERTIFICATE OF SATISFACTORY INITIAL TRAINING 

FORM T1 

We certify that the initial training for the equipment listed below has been provided as 
per the specifications. 

PROJECT: Iqaluit Lift Station No. 01 and Septage Receiving Station  

ITEM OR 

EQUIPMENT:  

  

TAG NO:  
REFERENCE 

SPECIFICATION:  
 
 
 
 
 
 
 
 
 
 
 
    
TRAINER’S REPRESENTATIVE DATE 
 
 
 
 
    
OWNER’S REPRESENTATIVE DATE 
 
 
 
 
    
ENGINEER DATE 
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CERTIFICATE OF SATISFACTORY FINAL TRAINING 

FORM T2 

We certify that the final training for the equipment listed below has been provided as 
per the Specifications. 

PROJECT: Iqaluit Lift Station No. 01 and Septage Receiving Station  

ITEM OF 

EQUIPMENT:  

TAG NO:  
REFERENCE 

SPECIFICATION:  
 
 
 
 
 
 
 
 
 
 
 
 
    
TRAINER’S REPRESENTATIVE DATE 
 
 
 
 
    
OWNER’S REPRESENTATIVE DATE 
 
 
 
 
    
ENGINEER DATE 
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Part 1 General 

1.1 SECTION INCLUDES 

.1 This section describes the general requirements for system 
commissioning and handover to be performed by the Contractor for all 
equipment supplied under the Contract.   

.2 At least thirty (30) days prior to commencing equipment Performance 
Testing and equipment Commissioning, the Supplier shall assist the 
Contractor to prepare and submit a detailed start-up plan to indicate the 
schedule and sequence of equipment installation checks and tests 
required for the Engineer’s review and input. No testing work can 
commence until all parties involved have discussed this plan and the plan 
has been accepted by the Engineer. 

1.2 RELATED SECTIONS 

.1 Section 01 71 00 - Closeout Procedures. 

.2 Section 01 79 00 - Demonstration & Testing. 

.3 Section 23 08 02 - Cleaning and Start-up of Mechanical Piping Systems 

.4 Section 25 01 11 – EMSC: Start-up and Check-out  

.5 Division 40 Process Integration 

1.3 DEFINITIONS 

.1 System: For the purpose of this specification section, a system shall be 
defined as the equipment, piping, controls, ancillary devices, electrical 
power, etc. which together perform a specific function at the facility. 

.2 Commissioning: For the purpose of this specification section, 
commissioning shall be defined as the successful operation of a system in 
accordance with its design requirements for a period of twenty-eight (28) 
days, the last seven (7) of which shall be consecutive. 

.3 Acceptance: For the purpose of this specification section, Acceptance 
shall be defined as the formal turnover of a system to the Owner for his 
operation and maintenance. This shall occur after the end of 
commissioning of each system once the Engineer, the Owner, and the 
Contractor have signed the “Certificate of Satisfactory Process 
Performance” (Form 104).  
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1.4 COMMISSIONING TEAM 

.1 The work of commissioning will be conducted by teams comprised of 
personnel from the Contractor, Manufacturer’s Representative, the Owner, 
and the Engineer. 

.2 The Engineer shall be responsible for the direction of the commissioning 
work and shall have ultimate authority. 

.3 The plant operations staff shall represent process personnel and operating 
staff and/or maintenance staff. 

.4 The Contractor shall provide personnel representing the appropriate 
trades, including control and instrumentation personnel during the 
commissioning work.  These personnel shall be skilled workmen, able to 
expedite any minor repairs, adjustments, etc. as are required to complete 
commissioning with as few delays as possible. 

1.5 COMMISSIONING OBJECTIVES 

.1 To bring mechanical, electrical and building architectural systems and 
components from a state of static completion to a state of dynamic 
operation. 

.2 To verify conformance to contract requirements. 

.3 To confirm installations, meet requirements and design intent of contract 
drawings and specifications. 

.4 To ensure completed facility meets user stated requirements. 

.5 To review and assemble written verification that training was conducted 
for all systems being commissioned. The training is to be of sufficient 
quality and depth ensuring that facility staff have all the needed 
information to effectively operate and maintain all commissioned systems. 

.6 To verify accuracy and completeness of as-built drawings and Operations 
& Maintenance Manuals with regards to the commissioned systems. 

1.6 COMMISSIONING PLAN 

.1 The Commissioning Team shall develop a detailed methodology for the 
commissioning of each System at least forty-five (45) calendar days prior 
to planned start of commissioning work. The commissioning plan shall be 
drafted by the Contractor and include the following: 
.1 Detailed schedule of events, including but not limited to the 

schedule for completion of testing of all component parts of the 
System. 

.2 Method for introducing flow, disposing of partially treated effluent, 
and disposing of any sludge or other residual solids generated 
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during the commissioning process.  The Contractor will take 
responsibility for the implementation of these measures. 

.3 Planned attendance schedule for Manufacturer's Representatives. 

.4 Contingency plans in the event of a process malfunction. 

.5 Drawings and sketches as required illustrating the planned 
sequence of events. 

.6 List and details for all temporary equipment required to facilitate 
commissioning work. 

.7 List of all personnel who the Contractor plans for the 
commissioning work and hand-over with information indicating their 
qualifications for this work. 

.2 The Commissioning Plan shall be reviewed and accepted by the 
Commissioning Team prior to its implementation. The Engineer shall be 
the final arbiter. 

.3 For systems that are commissioned at different stages in the project, 
separate Commissioning Plans may be necessary. 

1.7 SYSTEMS TO BE COMMISSIONED 

.1 The Commissioning Team shall provide reviews and or commissioning 
services for: 
.1 All process mechanical treatment systems. 
.2 All HVAC mechanical systems and components  
.3 All electrical systems and components. 
.4 Building architectural systems and components 

1.8 PREPARATION REQUIREMENTS PRIOR TO COMMISSIONING 

.1 All process, mechanical, electrical, control and miscellaneous equipment 
related to a system shall be successfully installed and tested in 
accordance with Section 01 79 00 and any specific requirements noted in 
other divisions. Form 103 shall be executed for piece of equipment. 

.2 Owner’s staff training sessions shall be completed (Forms T1 and T2) 

.3 Temporary equipment will be installed and tested as necessary to ensure 
that it functions reliably and consistently through the commissioning 
period. 

.4 Operating and Maintenance manuals shall have been submitted and 
accepted. 

.5 Piping, wiring, and other conduit systems shall be finished and tested. 

.6 Electrical connections shall be completed and inspected to the satisfaction 
of the governing authorities. 
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1.9 CO-ORDINATION 

.1 Prior to commencement of each particular testing procedure, contractor to 
co-ordinate all sub-trades, manufacturers, suppliers and other specialties 
to ensure all phases of work are properly completed.  Establish necessary 
manpower requirements. 

1.10 CONTROLS 

.1 All controls which are the responsibility of this Contractor shall be installed 
and tested prior to commissioning, with all related control software 
debugged. 

.2 The Engineer shall arrange for the simulation of the control sequences or 
shall allow for the operation of the system without the features included in 
the work of others. Every effort shall be made to ensure that the 
commissioning period provides for the full and comprehensive operation of 
the equipment under all anticipated normal and adverse operating 
conditions. 

1.11 COMMISSIONING COSTS 

.1 Contractor to pay all costs associated with starting, testing, adjusting, 
preparation for balancing and cleaning, including supply of instruments, 
equipment, supplies, and consumable materials. 

1.12 MANPOWER 

.1 The Contractor in shall supply staff required during commissioning as 
necessary to assist the Owner’s staff in the operation of the plant. 

.2 The Contractor in shall supply competent staff capable of maintaining, 
repairing and adjusting the equipment and controls to achieve the 
intended design functions during the commissioning period. 

1.13 OPERATING DESCRIPTIONS 

.1 Operating descriptions have been prepared for the plant systems. To 
some degree, the intent of these have been included in the drawings and 
technical specifications. Other information outlining the operating 
requirements is available in preliminary form at the office of the Engineer. 
The Contractor will review these descriptions and will make himself 
familiar with the requirements in order that he can undertake 
commissioning in an appropriate manner. 

1.14 DESIGN PARAMETERS 

.1 Design parameters for the systems to be commissioned shall be as 
defined in the specifications and/or the operating descriptions; as modified 
by the Commissioning Team.  
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.2 The Commissioning Team will identify to the Contractor which parameters 

shall be modified prior to commissioning and shall be responsible for any 
subsequent changes during the commissioning period. 

1.15 SEQUENCE 

.1 Systems shall be commissioned in a logical manner. Upstream 
components shall be commissioned first to the degree possible. 

.2 The following sequence of events shall be followed: 
.1 Draft O & M Manuals shall be available at least one (1) month prior 

to the performance tests. 
.2 Operating Descriptions shall be made available two (2) weeks prior 

to testing. 
.3 Initial operator training shall be undertaken two (2) weeks prior to 

commissioning. 
.4 Raw wastewater shall be introduced to the system. 
.5 Start and run system in manual mode. 
.6 Turn separate items of equipment to automatic in a planned and 

logical manner. Ensure that the control system is operating the 
equipment in a manner which precludes damage of the equipment 
and which is consistent with the process operating requirements. 

.7 Commence commissioning period of twenty-eight (28) days. The 
equipment shall operate continuously and successfully through the 
last seven (7) days of a commissioning period. Minor failures shall 
not void the commissioning period. A minor failure is defined as one 
which does not present a safety hazard, does not impact overall 
process functioning and can be temporarily overcome by the use of 
available standby equipment. The last seven (7) days of the 
commissioning period shall be restarted if a critical failure occurs. A 
critical failure shall be deemed as one which prohibits the process 
from functioning successfully for an eight (8) hour period or one 
which creates a safety hazard. 

.8 Upon completing the commissioning period, the system shall be 
granted formal acceptance. 

1.16 COMMISSIONING 

.1 Raw wastewater will be introduced to the system in a manner which 
precludes the damage of any equipment or structures. 

.2 During the commissioning period, plant component settings will be 
modified to ensure that the system is subjected to flows and loads as 
close to design conditions as possible. Where necessary to achieve this, 
flows to the area being commissioned will be augmented to exaggerate 
the naturally occurring flows and loads. Where it is necessary to modify 
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settings outside the limits of this contract area within the plant, coordinate 
the changes with plant staff. 

.3 The Contractor shall assist in the operation of the plant to achieve the 
process objectives. 

.4 All components and systems shall be operated in the automatic/manual 
and the remote/local modes as required to prove proper operation. 

.5 The Contractor shall ensure all backup provisions function satisfactorily. 

.6 All minor and major alarm conditions will be induced to ensure that the 
process reacts as intended, the applicable alarms are enunciated. 

.7 Testing of the equipment, at this time, shall include, where applicable, but 
not limited to, the following: 
.1 Hydraulic capacities 
.2 Preliminary checks on process efficiency 
.3 Instrumentation and control system checks 
.4 Hand/Off/Auto Safety Devices are operational 
.5 Operations and maintenance schedules for equipment during 

testing all phases 
.6 Start-up, operation and shutdown (a minimum of four times) of all 

fossil fuel systems 
.7 All noted deficiencies are to be noted, in writing, by the Contractor 

and passed to the Manufacturer for correction. A copy of which is to 
be provided to the Engineer. All costs associated with the 
rectification of such deficiencies shall be completed at no cost to 
the Owner. 

1.17 ACCEPTANCE 

.1 The commissioning of a system shall be considered acceptable when the 
process has operated in a stable manner, satisfying the design criteria for 
a period of twenty-eight (28) days, the last seven (7) of which shall be 
consecutive. 

.2 When a process system has been commissioned satisfactorily, the 
process system shall be formally accepted for operation and routine 
maintenance by the Owner’s forces. Upon Acceptance, the “Certificate of 
Satisfactory Process Performance” (Form 104) will be signed. 

.3 The Contractor is advised that commencement of the Warranty Period is 
tied to the issuance of the Notice of Acceptance and shall not commence 
until that milestone is achieved. 

.4 An Acceptance Meeting must be held at the end of the twenty-eight (28) 
day test to confirm the status of each system. 
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.5 Notice of Acceptance for the entire project will be granted when all 

systems have been commission and accepted, and all requirements and 
all requirements of the General Conditions have been completed. 

1.18 COMMISSIONING MEETINGS 

.1 Attendance at commissioning meetings will be required throughout the 
construction process. At all meetings a minimum attendance of a qualified 
representative of all identified contractors and subcontractors is required.  
The following meetings are to be included in the commissioning process: 
.1 Commissioning kick off meeting: 

.1 This meeting will be completed through tele or video 
conferencing.  Representatives for the Contractors 
Commissioning Team are required to attend. Details of the 
tele or video conferencing will be provided 14 days prior to 
the meeting. 

.2 Commissioning field review: 
.1 Within 90 days of the commissioning startup there will be a 

commissioning field review on site to review the construction 
progress, schedule and commissioning requirements. This 
meeting will be coordinated to take place concurrent with a 
regular construction process field review. 

.3 Commissioning Test Planning and Scheduling Meeting: 
.1 Within 30 days of the start of the commissioning verification 

process a dedicated Test Planning and Scheduling meeting 
will be completed to coordinate the commissioning 
verification process.  This meeting will be completed through 
tele or video conferencing.  Representatives for the 
Contractors Commissioning Team are required to attend. 
Details of the tele or video conferencing will be provided 14 
days prior to the meeting. 

.4 Commissioning verification (site testing) coordination meeting: 
.1 This meeting will take place on site during the site testing 

and verification. 
.5 Commissioning verification (site testing) wrap up meeting. 

.1 This meeting will take place on site on completion of the site 
testing and verification. 

.2 Commissioning meeting attendance: 
.1 General contractor. 
.2 Mechanical contractor. 
.3 Sheet metal contractor. 
.4 EMCS/BMS contractor. 
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.5 Electrical contractor. 

.3 Unless otherwise noted meetings will be held at the site 
offices of the General Contractor. 

1.19 QUALITY ASSURANCE 

.1 Contractor to use personnel for testing, starting and operating equipment 
through the commissioning process who have experience in applicable 
equipment and systems commissioning, and are able to interpret results of 
readings and tests and report state of systems in a clear and concise 
manner. 

1.20 STARTING & TESTING PHASES 

.1 After each distinct phase of work has been completed, correct deficiencies 
before commencing the next phase. 

1.21 SPECIALTY AGENCIES & TESTING LABORATORIES 

.1 Contractor to arrange for reports prepared by special testing agencies and 
testing laboratories to be submitted to the Commissioning Authority.  
Include a copy of each report in commissioning report. 

.2 Agencies and testing laboratories shall have facilities and qualifications 
acceptable to the Commissioning Authority. 

1.22 SCHEDULING  

.1 Commissioning services will be scheduled to occur in a seamless and 
continuous manner immediately after a successful interim substantial 
completion. 

Part 2 Products 

2.1 NOT USED 

Part 3 Execution 

3.1 NOT USED 

END OF SECTION  
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CERTIFICATE OF SATISFACTORY PROCESS PERFORMANCE 

FORM 104 
 
The undersigned has certified that the equipment listed below has been operated and 
tested as per the Specifications using process water and that the equipment meets its 
Performance Testing Criteria. The equipment is therefore classed as “conforming”. 

PROJECT: Iqaluit Lift Station No. 01 & Septage Receiving Station  

ITEM OR 

EQUIPMENT:  

  

TAG NO:  
REFERENCE 

SPECIFICATION:  
 
 
 
 
 
 
 
 
 
    
MANUFACTURER'S REPRESENTATIVE DATE 
 
 
 
 
    
CONTRACTOR'S REPRESENTATIVE DATE 
 
 
 
 
    
ENGINEER DATE 
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Part 1 General 

1.1 REFERENCES 

.1 CSA S350, Code of Practice for Safety in Demolition of Structures 

1.2 EXISTING CONDITIONS 

.1 Structures to be demolished include existing concrete manholes and all 
sanitary piping that is being replaced.   

1.3 PROTECTION 

.1 Prevent movement, settlement or damage of adjacent structures, services, 
parts of existing building to remain. Provide bracing, shoring and 
underpinning as required. Make good damage caused by demolition.  

.2 Take precautions to support affected structures and, if safety of structure 
being demolished or adjacent structures or services appears to be 
endangered, cease operations and notify the engineer.  

.3 Prevent debris from blocking surface drainage system, process equipment 
mechanical and electrical systems which must remain in operation. 

1.4 EXECUTION 

.1 Bypass pumping facility for diversion of sewer flow shall be installed prior 
to demolition of existing manhole structures.  

.2 Piping, sewer: remove and replace as shown on drawings.  

.3 Other underground services must be protected or relocated as required.  

.1 All residential and commercial connections to this work must be 
reconnected. 

.4 Do not disrupt active utilities designated to remain undisturbed. 

1.5 SAFETY CODE 

.1 Unless otherwise specified, carry out demolition work in accordance with 
Health and Safety Requirements.  

.2 Blasting operations are not permitted during demolition. 

.3 Underground utility locates to be completed or coordinated by Contractor 
prior to any excavation. 
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1.6 DEMOLITION 

.1 Demolish and remove existing concrete manholes and water and sanitary 
lines being replaced, as indicated on the drawings to be removed.  This is 
inclusive of all ancillary items within the scope of work. 

.2 At end of each day’s work, leave work in safe condition with adequate 
protective barricade and warning signage.  

.3 Remove and dispose of demolished materials promptly and in accordance 
with local regulations.  

.4 Make good all surfaces after demolition. 

Part 2 Products 

2.1 NOT USED 

Part 3 Execution 

3.1 PREPARATION 

.1 Schedule all work in such a manner as not to remove items that are a 
necessary part of the operational function of the existing system before 
the replacement part of the system is operational. 

.2 Before commencing the work of this section, verify with the Engineer and 
the City all objects to be removed and all objects to be preserved. 

3.2 DEMOLITION AND ABANDONMENT 

.1 Demolish and remove all objects designated. Hidden or buried items 
which are to be abandoned may only be left in place with the prior 
approval of the Engineer. If approved, the Contractor shall ensure that all 
connections to these items are properly decommissioned, capped, 
plugged and/or disconnected. 

3.3 REMOVAL OF DEBRIS 

.1 All materials being demolished under this Contract are to be removed from 
the site and disposed of at a facility approved by the City.  

.2 Disposal of building construction waste may be allowed at the City of 
Iqaluit’s landfill. Typical disposal rates will apply. Loads must be weighed 
and the Contractor must make every effort to: 
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.1 Reduce pieces of concrete to less than 1.2 m by 1.2 m by 1.2 m in 
size 

.2 Separate construction and/or demolition related materials that can 
be recycled (i.e. concrete, metal, wood, soil, gravel, etc.) 

.3 Items identified for salvage and/or reuse, as specified herein and as 
identified by the Engineer during construction, are to be transported and 
deposited by the Contractor to the City’s designated storage locations. 

3.4 PROTECTION 

.1 Use all means necessary to protect existing objects designated to remain 
and, in the event of damage, make all repairs and replacements 
necessary at no change in the Contract Price. 

3.5 RESTORATION 

.1 Restore to its original condition any portion of existing infrastructure 
demolished unnecessarily, at no expense to the City.  

.1 Iqaluit Square disturbance to be minimized.  Any disturbance must 
be noted in advance and restored back to original condition.  

.2 All roads, sidewalks, and curbs (granular, asphalt, concrete) must 
be restored back to original condition. 

3.6 CLEAN-UP 

.1 Remove all demolition materials, debris, tools and equipment from site 
upon completion of work. Leave site in a condition acceptable to the 
Engineer.  

.2 As demolition proceeds, keep roads, streets and sidewalks clean of dirt 
and debris. Clean these areas to remove dirt and debris caused by the 
demolition which may be hazardous to vehicular and pedestrian traffic. 
Perform clean-up at the end of each working day.  

END OF SECTION 
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Section 02 41 16.09 MINOR WORKS DEMOLITION 
PART 1  GENERAL 
1.1 SUMMARY   

.1 This Section includes the following:  
.1 Demolition and removal of minor exterior components as indicated on drawings. 

1.2 RELATED REQUIREMENTS  

.1 Section 01 35 29.06 Health and Safety Requirements. 

.2 Section 01 74 00 Cleaning 

1.3 REFERENCE STANDARDS  

.1 CSA Group (CSA) 

.2 National Research Council Canada (NRC)  
.1 National Building Code of Canada 2020 (NBC). 
.2 National Fire Code of Canada 2020 (NFC). 

1.4 QUALITY ASSURANCE  

.1 Regulatory Requirements: Ensure Work is performed in compliance with CEPA, CEAA, TDGA, 
applicable Provincial/Territorial and Municipal regulations.  
.1 Comply with hauling and disposal regulations of Authority Having Jurisdiction. 
.2 Standards: Comply with ANSI A10.6 and NFPA 241 

1.5 EXISTING CONDITIONS  

.1 Take precautions to protect environment. 

.2 Should material resembling spray or trowel-applied asbestos or other designated substance listed 
as hazardous be encountered, stop work, take preventative measures, and notify Departmental 
Representative immediately. 

.3 Notify Departmental Representative before disrupting building access or services. 

PART 2  PRODUCTS 
2.1 EQUIPMENT  

.1 Leave equipment and machinery running only while in use, except where extreme temperatures 
prohibit shutting down. 

.2 Demonstrate that tools and machinery are being used in manner which allows for salvage of 
materials in best condition possible. 

PART 3  EXECUTION 
3.1 EXAMINATION  

.1 Review Project Record Documents of existing construction provided by Owner's Representative 

.2 Owner's Representative does not guaranty that existing conditions are the same as those 
indicated in Project Record Documents. 

3.2 PREPARATION  

.1 Do Work in accordance with Section 01 35 29.06 - Health and Safety Requirements. 
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.2 Protection:  
.1 Protect building systems, services and equipment. 
.2 Provide temporary dust screens, covers, railings, supports and other protection as required. 

.3 Disconnect and cap designated mechanical services. 

3.3 DEMOLITION SALVAGE AND DISPOSAL  

.1 Remove parts of existing building to permit new construction. Sort materials into appropriate piles 
for removal and recycling. 

.2 Refer to demolition drawings and specifications for items to be salvaged for reuse. 

.3 Remove items to be reused, store as directed by Departmental Representative, and re-install 
under appropriate section of specification. 

.4 Dispose of removed materials, reuse facilities except where specified otherwise, in accordance 
with authority having jurisdiction. 

.5 Dispose of removed materials from site. 

3.4 REMOVAL FROM SITE  

.1 Transport material designated for alternate disposal to approved facilities in accordance with 
applicable regulations. Do not deviate from approved facilities without prior written authorization 
from Departmental Representative. 

3.5 REPAIRS  

.1 General: Promptly repair damage to adjacent surfaces caused by demolition. 

.2 Where repairs to existing surfaces are required, patch to produce surfaces suitable for new 
materials. 

.3 Restore exposed finishes of patched areas and extend restoration into adjoining construction in a 
manner that eliminates evidence of patching and refinishing. 

3.6 CLEANING AND RESTORATION  

.1 Keep site clean and organized throughout demolition procedure. 
End of Section 
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Part 1 General 

1.1 DESCRIPTION 

.1 Past work completed on site has identified evidence of petroleum 
hydrocarbon (PHC) contamination in some areas. 

.2 A description of the undefined limits of the PHC contamination is 
presented in Part VII within report titled “Phase I/II Site Environmental Site 
Assessment, Lift Station No. 1, Septage Receiving Station, and Sewer 
Upgrades between PT.A2 to Lift Station No. 1”.  December 15, 2022, 
Prepared for City of Iqaluit by Stantec” 

.3 For clarity purposes, “undefined” means there has been no definitive 
finalization of area(s) of PHC impacted soils/water and no definitive 
finalization of volume(s) of PHC soils/water. 

1.2 SCOPE 

.1 The scope of this project is to construct and commission the new LS No. 
01 and Lower Sewer for the City of Iqaluit while working and excavating in 
areas with unknown extents of PHC impacted soil/water.  The intent is to 
manage and control any encountered PHC-contaminated areas and 
protect the new infrastructure from further re-contamination during the 
course of construction.  Full site remediation is not within the scope of this 
project.  

1.3 REFERENCES 

.1 GN’s Environmental Guideline for Contaminated Site Remediation (April 
1999, revised March 2009.) 

.2 Federal Contaminated Sites Action Plan (FCSAP) Federal Interim 
Groundwater Quality Guidelines (FIGQG) (FCSAP, 2016) 

1.4 RELATED REQUIREMENTS 

.1 Section 

.1 01 35 43 Environmental Procedures 

.2 01 74 19 Construction Waste Management and Disposal 

.3 02 41 00 Minor Works Demolition 

.4 31 22 13 Rough Grading 

.5 31 23 33.01 Excavation Trenching and Backfilling 
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1.5 EXISTING CONDITIONS 

.1 Currently, a small lift station exists on site and the addition and 
construction of the new LS No. 01 will require excavation for the new 
septage-pumping wet well and for the Lower Sewer.   

.2 Environmental sampling and delineation have not been completed in the 
exact location of the new wet well.  There is a possibility than an estimated 
volume of approximately 50 m3 of PHC soil may be encountered during 
excavation for the new wet well.     

.3 Some environmental sampling has been completed adjacent the newly 
proposed lower sewer upgrades and PHC-impacted soil has been 
identified in two areas (TP-02-M and TP-03).  Full delineation as to the 
extent of the PHC-impacted soils has not been completed.  For estimation 
purposes the following soil volumes are assumed 

• TP-02-M.  Assume 10 m3 
• TP-03.  Assume 10 m3. 
• MH-02 Backfill.  Assume 15 m3. 
• MH-2X Backfill.  Assume 15 m3. 
• Estimated Total of PHC-Impacted Soil = 50 m3.  

.4 This section addresses project requirements when encountering 
contaminated soil and water during the course of construction LS No.01 
and the Lower Sewer.   

.5 This section does not address the full remediation of the impacted 
soils/water in the vicinity of the project, but rather, only the soils during 
course of excavation outlined in the scope of work for LS No. 01 and 
Lower Sewer. 

1.6 WORK SUMMARY 

.1  Section includes: 

.1 Common excavation for the construction of the new wet well. 

.2 Notification of Engineer if PHC-impacted soil and water be 
identified/encountered during course of excavation. 

.3 Identification, environmental-excavation, and removal of PHC-
impacted soils and water. Water includes PHC-impacted 
groundwater, seep water, surface water, and melt water from work 
area(s). 

.4 Disposal of PHC-impacted soils and water.   

.5 If required, placement and installation of petroleum-resistant 
subgrade liner at limits of PHC excavation or as directed by 
Engineer. 
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.6 Assist Engineering field personnel to retrieve field screening and 
confirmatory samples of soil and water by means of safe ingress 
and egress of excavations and/or provision of construction 
equipment where needed to complete the work. 

.7 Prevent further migration and tracking of exposed PHC-impacted 
soils and water on site.  

.8 Submission of Environmental Management Plan summarizing the 
related environmental remediation work to be conducted on the 
Site. 

.9 Record keeping of quantities and final disposal locations for PHC-
impacted soil and water. 

.10 Survey of areas and construction limits of for removal of PHC-
impacted soils on redline drawings. 

.11 Obtain and pay for, required federal/provincial/municipal permits 
and Certificates of Approval for excavation and disposal of 
petroleum impacted soil and groundwater. 

.12 Design and development of process, tools, and facilities required 
for soil remediation. 

.13 Design and development of process, tools, facilities, and proper 
disposal and/or treatment required for removal of water from site, 
during soil remediation, that has been impacted with petroleum 
hydrocarbons. 

.14 Preparation of treatment/handling area layout for both soil and 
water. 

.15 Implementation of safety work zones, site Health and Safety Plans 
and Emergency Response Plans. 

.16 Working with Engineer during field screening of in situ and ex situ 
soils during site excavation.  

.17 Co-ordination, supervision and preparation for excavation, 
transport, and disposal of contaminated soil. 

.18 Co-ordination, supervision and preparation for pumping, transport, 
treatment and/or disposal of contaminated water. 

.19 Provision, placement, construction-of, and documenting location of 
sub-grade environmental soil and groundwater liner at limits of 
excavation as determined by drawings and/or Engineer. 

.20 Supply, importation, placement of soil lifts, and compaction of clean 
soil (backfill) in areas of excavated petroleum impacted soils, or as 
per direction of Engineer.  

.21 Make good and return to design grades areas affected by 
remediation activities. 
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1.7 EXECUTION 

.1 Excavation and Remediation of PHC-Impacted Soil, Work Includes: 

.1 Review of Phase I/II Site Assessment Titled “Phase I/II Site 
Environmental Site Assessment, Lift Station No. 1, Septage 
Receiving Station, and Sewer Upgrades between PT.A2 to Lift 
Station No. 1”.  

.2 Review of Geotechnical Investigation Titled “Geotechnical 
Investigation Lift Station #1, Septage Receiving Station and Lower 
Iqaluit Sewer Upgrades, Iqaluit, Nunavut.”  

.3 If suspected petroleum hydrocarbon (PHC) contaminated fill and/or 
soil are encountered based on visual or other observations, the 
Contractor shall stop work and notify the Engineer prior to initiating 
remedial excavation of contaminated fill and/or soil/water. 

.4 The Engineer will, upon notification that contaminated fill and/or soil 
has been encountered, will direct, or arrange to test the 
contaminated material and, following remedial excavation, the 
underlying (non-permafrost) and perimeter soils.   

.5 Excavated PHC-impacted soils shall be stockpiled on site until 
laboratory testing results are returned.  Contractor is responsible for 
establishing storage and stockpiling area under contractor’s soil 
management plan.   

.6 Work to construct the new LS No.1 and Lower Sewer will continue 
during and after removal and stockpiling of PHC-impacted soils. 

.7 Soil will be stockpiled in areas designated in contractors soil 
management plan including the use of liners below stockpiled soil. 
Cover impacted materials from precipitation to reduce leachate 
pending transportation to disposal area. Place stockpiles of 
contaminated soil at a distance from the excavation equal to the 
depth of the excavation. Stockpile height not to exceed 2 metres. 

.8 Contractor responsible for maintaining soil stockpile storage area. 

.9 As per the Environmental Guideline for the Management of 
Contaminated Sites (April 1999, revised December 2014) by the 
Department of Environment, Government of Nunavut (GN), the 
tests shall consist of: 
.1 Collection of a composite sample representative of the 

contaminated fill and/or soil to confirm that it is non-
hazardous and acceptable for disposal or treatment at an 
approved facility. 

.2 Conduct sampling at the remedial excavation base and 
margins to confirm remaining concentrations after sufficient 
soil has been excavated for the construction of LS No. 1 and 
Lower Sewer. 
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.3 Chemical analyses to consist of, but not limited to, BTEX; 
petroleum hydrocarbon (PHC) fractions F-1 to F-4; polycyclic 
aromatic hydrocarbons (PAH); and particle size analysis 
(fine/coarse) in accordance with the Environmental 
Guidelines.  Confirmatory samples will not be collected from 
the remedial excavation base where permafrost is 
encountered. The presence, depth below ground surface 
and location of encountered permafrost will be documented.    

.4 As specified by the GN Guidelines, the remaining site 
conditions are to be evaluated according to the Tier I 
guidelines for the sites applicable land use, course-grained 
soil, and non-potable groundwater use. 

.10 As per Appendix B of Tender Documents, Contractor to provide 
Unit Costs for Environmental (Unit Price Items): 

  
.1 Segregation Liner.  (Assume approximately 150 m2 for LS 

and 300m2 for Lower Sewer) 
.2 Removal and disposal of petroleum impacted soil.  (Assume 

approximately 100 m3) 
.3 Removal and disposal of petroleum impacted 

groundwater/melt water. 
.4 Import and compaction of clean replacement fill. 

 

.11 Upon laboratory confirmation of analyses, all PHC contaminated 
soil shall be transferred into either 55-gallon steel drums and/or 1 
m3 soil megabags with 2.75 mil plastic environmental liners. The 
steel drums and/or soil bags will be sealed and staged for transport 
to a facility licensed in Nunavut to accept PHC-Impacted soils.  
 
 (To be confirmed by Contractor.  It should be noted that past 
projects have been able to utilize Qikiqtaaluk Environmental Inc’s 
licensed soil disposal facility in Iqaluit, NU.) 
 

.12 Transport PHC Contaminated Soils in a manner such that no soil or 
liquid will be spilled during transport to the disposal facility. 

.13 During transportation, if transport vehicle shows any evidence of 
leakage, remove the contents from the vehicle and re-containerize 
in a leakproof container, as required.  

.14 No damage to permafrost during the excavation is to occur. Provide 
permafrost protection measures while excavation remains open. 

.15 Decontaminate the equipment used for the excavation of 
contaminated soil before demobilizing equipment. 
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.16 The quantities of contaminated soil and/or fill shall be established 
by a combination of in situ survey, and the number of 55-gallon 
steel drums and/or 1 m3 soil megabags filled and transported for 
disposal or treatment, as agreed upon by the Contractor and the 
Engineer.  

.17 The extent of the soil contamination shall be recorded on the red 
line drawings including location of segregation liner (where 
applicable). 

.18 The City of Iqaluit reserves the right to bring in its own hydrocarbon 
remediation specialists. 

.2 Removal and Control of PHC-Impacted Water, Work Includes: 

.1 If suspected petroleum hydrocarbon (PHC) contaminated water is 
encountered based on visual or other observations, the Contractor 
shall stop work and notify the Engineer prior to initiating remedial 
pumping and or removal of water from excavation. 

.2 Contractor to dewater ponded contaminated soil areas, as required 
for construction. Maintain soil excavations free of standing water 
during soil removal, and confirmatory sampling activities.   

.3 Prevent precipitation from infiltrating or from directly running off 
stockpiled materials. Cover stockpiled materials with a polyethylene 
liner during periods of work stoppage including at end of each 
working day and as directed by Engineer 

.4 Do not discharge decontaminated water, surface water runoff, 
groundwater, seep water, or melt water which may have come in 
contact with potentially contaminated soil without testing and 
confirmation it meets applicable guidelines for discharge under the 
Federal Contaminated Sites Action Plan (FCSAP) Federal Interim 
Groundwater Quality Guidelines (FIGQG) (FCSAP, 2016) and/or 
Engineer, and Authorities Having Jurisdiction (AHJ). 

.5 Collected wastewaters and transfer water shall tested and stored 
on site in Contractor -supplied drums/storage/mode of transport for 
offsite disposal.  Water will be stored on site until laboratory testing 
results are returned.  Contractor is responsible for maintaining 
recovered water storage area. 

.6 Store, transport, and eliminate off-site or treat residues generated 
by any on site water treatment process(s) in accordance with 
standards, requirements, and regulations for Territory of Nunavut. 

.7 Provide full chain of custody for any off-site transportation and/or 
treatment of collected PHC-impacted site water. 

.3 Installation of segregation liner, Work Includes: 
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.1 Procure, supply, and install environmental segregation liner at 
elevations 1m above and 1m below identified PHC zone prior to 
backfilling wet well of new LS No. 01 and the Lower Sewer. 

.2 For estimation purposes, the estimated total area of liner in 1:1 
sloped excavation for wet well is 150 m2 (includes 50% contingency 
of measure) and the estimated total area of liner in 1:1 sloped 
excavation for trench is 300 m2 (includes 50% contingency of 
measure and assumes MH 2 and MH 2X will also require liner). 

1.8 SAFETY CODE 

.1 Unless otherwise specified, carry out remediation work in accordance with 
Health and Safety Requirements.  

.2 Blasting operations are not permitted during excavation and construction. 

1.9 EXCAVATION AND COMMON SOILS 

.1 Soils not contaminated with petroleum hydrocarbons, heavy metals, or 
other deleterious substances shall be deemed reusable and not part of 
remediation unit pricing. 

Part 2 Products 

2.1 ENVIRONMENTAL SEGREGATION LINER 

.1 Nilex Enviroflex 20 or equivalent.  

Part 3 Pricing  

3.1 PROVIDE UNIT PRICING AS PER APPENDIX B. 

 

END OF SECTION 
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PART 1 GENERAL 

1.1 Scope 

1.1.1 The Work specified in this section includes all labor, materials, accessories, equipment 
and tools for performing all operations required to apply wet well and manhole interior 
coatings for corrosion protection and infiltration elimination.  

1.1.2 The coating is to cover all exposed concrete in both wet wells, distribution chamber and 
manholes. An inspection is to be performed prior to CCC to ensure all exposed concrete 
is properly coated and is not damaged or compromised in any way.  

1.2 General 

1.2.1 Items of work covered under this section include cleaning and surface preparation of wet 
well, distribution chamber and manhole interiors, sealing leaks and defects with 
cementitious grout, and applying an approved interior coating. 

1.2.2 The Contractor shall observe all standards of safety for confined space entry and 
chemical usage as stipulated by Occupational Health and Safety and Alberta 
Environment Regulations. These include, but are not limited to, air quality monitoring, 
safety harnesses and equipment, air/oxygen breathing apparatus, the wearing of 
chemical resistant safety suits where applicable, and minimum number of workers on the 
job site. 

1.2.3 When required by coating manufacturer that concrete must be fully hydrated prior to 
application of the coating to the concrete or masonry surface, the Contractor shall assure 
that the hydration process has reached its completion prior to application of coating. 

1.3 Submittals 

1.3.1 The Contractor shall submit complete sets of Product Data and Material Safety Data 
Sheets for the interior coating system to the Engineer for review prior to scheduling any 
installation. 
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1.4 1.4 Warranty 

1.4.1 The coating manufacturer shall supply to the Owner a minimum five-year manufacturer’s 
written warranty of the selected coating system against failure to adhere to the wet wells, 
distribution chamber and manholes, failure against acid or hydrogen sulfide attack, 
microbiologically induced corrosion, pinhole development, or any other defect which 
would lead to deterioration or infiltration. Any dispute between the Contractor and the 
manufacturer regarding fault shall not affect this warranty to the Owner. If failure is 
detected by the Owner within this five-year period, the coatings shall be repaired or 
replaced in a satisfactory manner at no cost to the Owner. 

PART 2 PRODUCTS 

2.1 General 

2.1.1 Interior wet well, distribution chamber and manhole coating systems specified herein 
shall be corrosion resistant and prevent infiltration. 

2.1.2 This specification provides for two basic coating systems as follows: 

.1 Spray applied cementitious material composed of a one component, high strength, 
fiber reinforced, pure fused calcium aluminate cement, and calcium aluminate 
aggregate.  

.2 Spray applied ultra high build 100% solids epoxy coating, solvent free and VOC free. 
The coating shall be 100 mils thick for new construction and 125 mils thick for rehab 
construction, applied in one or two coats.  

.3 The materials used shall be designed, manufactured, and intended for wet well, 
distribution chamber and manhole protection and/or rehabilitation. The materials 
shall have been successfully used in wet well and manhole construction and/or 
rehabilitation projects as determined by the Engineer. 

.4 The selected products or system must bear the manufacturer’s certification that it will 
fulfill the requirements described herein when applied in accordance with the 
manufacturer’s written instructions.  

2.2 Calcium Aluminate Coating Materials (Sewpercoat) 

.1 The calcium aluminate cementitious coating shall be used to form a structurally 
enhanced monolithic coating covering all interior wet well and/or manhole surfaces 
and shall have a minimum density of 125 pounds/cubic foot when applied, with the 
following minimum properties at 28 days: 

Description Test Results 
Compressive Strength ASTM C495 >6,200 kPa 

Tensile Strength ASTM C496 5,500 kPa 
Flexural Strength ASTM C293 >9,650 kPa 

Shrinkage ASTM C596 <0.06% @ 90% R.H. 
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Bond Strength ASTM C882 <11,000 kPa 

2.3 Carbogaurd 954 (Primer) 

2.3.1 The primer shall be an all-purpose, solvent free, spray, brush and roll epoxy mastic 
coating with applications in all industrial markets and almost all substrates requiring user-
friendly, single-coat protection with abrasion resistance. 

Description Test Results 
Adhesion ASTM D4541 2124 psi (Pneumatic) 

Abrasion ASTM 4060 105 mg. loss after 1000 cycles, CS17 
wheel, 1000 gm. load 

Salt Fog ASTM B117 
No effect on plane, rust in scribe. Six mm 
average undercutting at scribe after 2000 
hours 

Water Fog ASTM D1735 No effect on plane , rust in scribe; less 
than 2mm. Undercutting at scribe 

Flexibility ASTM D522 No cracking when bent over the 1/8” 
conical mandrel 

Impact Resistance ASTM D2794 No cracking or delamination beyond ¾”of 
the point of impact 

Scrub Resistance ASTM D4213 Erosion rate: 0.0016 ml after 100 cycles 
with abrasive scrub medium 

 
 
2.4 Polibrid 705 Coating  

2.4.1 The second coating shall be an ultra high-build, flexible, plural component applied coating 
used as a lining for potable water, wastewater, penstocks, dam gates and pipeline 
applications and other aggressive immersion and containment applications. The coating 
shall be suitable for Alberta’s cold temperatures, able to be applied in a single-coat and 
have extremely quick cure capabilities. 

Description Test Results 
Resistance  ASTM D624 352 lb. Force/Inch 

Abrasion ASTM D4060 36.7 mg loss, CS17 wheel, 1000 gm 
load, 1000 cycles 

Cathodic Disbondment ASTM G95 
Zero bond and total disbondment 
measured at 50 mm radius, current MA at 
5.9 and 6.4 

Compressive Strength ASTM D695 4500 psi minimum. Full recovery when 
load is removed. 

Flexibility Elongation  ASTM D522 No cracking observed; 60 % elongation. 
Method B1/4” Cylindrical mandrel Bend 

Impact  ASTM D2794 160 inch-pounds direct and reverse  
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Tensile Strength 
Elongation ASTM D4213 2,878 psi  

Water Vapour 
Transmission  ASTM F1249 0.08 gm/ 100 sq.in/24 hours (40 -45 mils) 

PART 3 EXECUTION 

3.1 General 

3.1.1 Wastewater flow control, as specified herein shall be exercised as required to ensure that 
no flowing wastewater comes into contact with the wet well, distribution chamber, or 
manhole being coated. 

3.1.2 New concrete shall be cured for at least the minimum time specified by the Coating 
Supplier prior to application of selected coatings. 

3.2 Preparation 

3.2.1 The wet well and manhole surfaces shall be clean, structurally sound and free from oil, 
grease, loose mortar, paints, protective coatings, efflorescence, laitance, and airing 
compounds. 

3.2.2 Existing leaks and defects shall be repaired and sealed prior to application of the coating. 

3.3 Testing 

3.3.1 Water and/or wastewater retaining structures shall be subjected to hydrostatic testing 
upon completion. 

3.3.2 The Contractor shall, prior to testing, finish the structures and shall repair and water proof 
any areas which appear to be inadequate. 

3.3.3 The Contractor shall protect the structures during the hydrostatic test from freezing in 
order to achieve an effective hydrostatic test and prevent any damage caused by low 
ambient temperature. If required by the Engineer, the Contractor shall provide, for the 
Engineer’s approval, measures to protect the structures from freezing temperatures. 
Shop drawings, including any backup calculations, stamped by a Professional Engineer 
shall be provided to the Engineer for approval. 

3.3.4 Hydrostatic testing shall be done after: 

.1 All concrete has adequately cured. 

.2 Completion of all repairs and finishing work. 
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.3 Completion of application and curing of sealants and waterproofing. 
Hydrostatic testing shall be performed prior to backfilling. 

3.3.5 The structures shall be filled slowly to within 200 mm of the top of the structure and left to 
stand for 3 days. If the structure must be drained, then filled again for whatever reason, 
the cost of the inspector will be borne by the Contractor. 

3.3.6 The Contractor shall provide a responsible representative full-time during the filling 
operation. 

3.3.7 The filling of the structure may have to be completed over a period of time depending on 
the Owner’s water demands.  This is to be coordinated with the Owner and Engineer.  
There will be no additional costs paid to the Contractor for delays. 

3.3.8 There shall be no persistently damp areas on exterior faces, nor any visible leakage at 
any point.  Following this visual inspection test, the water level shall be brought to the 
original level. 

3.3.9 The rate of loss of water shall not exceed 1/10 of 1% of the total volume per day. 

3.3.10 Significant leakage, which is grounds for test failure, includes the following: 

.1 Persistent dampness on the dry side of walls. 

.2 Visible leakage. 

.3 A drop of water level exceeding the allowable limit during the leakage test. 

3.3.11 In case of inadequacies, the structure shall be emptied, the deficiencies repaired and the 
hydrostatic test shall then be repeated.  The Contractor will be responsible to pay the 
Owner for all water required for the second and any subsequent fills. 

3.3.12 The Contractor shall supply, install and remove a liquid level measuring device with a 
sharp pointed metal probe with a locking or clamping screw. The device shall have a 
scale graduated in millimetres. 

 
 

END OF SECTION 02 75 50 
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PART 1 - GENERAL 

 PRODUCTS INSTALLED BUT NOT SUPPLIED UNDER THIS SECTION  

A. Install following materials specified to be supplied under other Sections of these project 
specifications: 
1. Fabricated components, anchor bolts, bearing plates, sleeves, and other inserts to be 

built into concrete.  

 RELATED WORK SPECIFIED IN OTHER SECTIONS 

A. Section 03 20 00 – Concrete Reinforcing 

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

 REFERENCE DOCUMENTS 

Perform concrete accessories work in accordance with the following standards, except where 
specified otherwise.  All standards to be latest issue at time of Work Package issue. Provide 
one copy on site of the first two standards listed below. 

A. American Concrete Institute (ACI): 
1. ACI 347 Guide to Formwork for Concrete 

B. Canadian Standards Association (CSA): 
1. CSA A23.1  Concrete Materials and Methods of Concrete Construction 
2. CSA O86  Engineering Design in Wood 
3. CSA O121  Douglas Fir Plywood 
4. CSA O151  Canadian Softwood Plywood 
5. CSA O153  Poplar Plywood 
6. CSA S269.1  Falsework and Formwork 
7. CAN/CSA Z809 A Sustainable Forest Management System 

 SUBMITTALS 

A. Shop Drawings: 
1. Submit shop drawings for formwork, falsework, shoring and reshoring in accordance with 

Division 01. 
2. Indicate method and schedule of construction, shoring, stripping, and re-shoring 

procedures, materials, arrangement of construction and movement joints, special 
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architectural exposed finishes, ties, liners, and locations of temporary embedded parts.  
Comply with CSA-S269.1 for formwork drawings. 

3. Indicate formwork design data, such as permissible rate of concrete placement, and 
temperature of concrete, in forms. 

4. Each shop drawing submission shall bear stamp and signature of a qualified professional 
ENGINEER registered or licensed in the Territory of Nunavut. 

B. Sample Panel: 
1. Construct and erect a sample formwork panel for architectural concrete surfaces 

receiving special formed finish.  Sample panel shall be of sufficient size to fully indicate 
special treatment, pattern, module, or finish required.  Obtain the Consultant’s approval 
prior to casting concrete sample. 

2. Cast concrete against sample panel.  Obtain the Consultant’s approval of resulting 
concrete surface finish prior to erecting subsequent forms. 

3. Approved concrete surface of sample will be considered the standard of quality for the 
finished work.  Quality of all formworks shall match the approved sample panel. 

4. Leave sample panel and concrete sample exposed to view for duration of concrete work. 
5. Remove sample panel and concrete sample, if not incorporated into the WORK, from site 

when directed by the Consultant. 

 QUALITY ASSURANCE 

A. Design, construct, and erect formwork in accordance with CSA A23.1, CSA S269.1, ACI 347, 
and all applicable construction safety regulations for the place of the WORK. 

 DELIVERY, STORAGE AND HANDLING 

A. Waste Management and Disposal: 
1. Separate waste materials for reuse and recycling. 

PART 2 - PRODUCTS 

 MATERIALS 

A. Wood formwork materials: 
1. Wood formwork shall be Forest Stewardship Council (FSC) Certified unless it is rented 

or otherwise re-cycled wood material. 

B. Formwork materials: 
1. Concrete without special architectural features: use plywood and wood formwork 

materials to CSA O151.  Square-edged, smooth surfaced panels true in plane, free of 
holes, surface markings, or defects. 

2. Concrete with special architectural features: use formwork materials to CAN/CSA A23.1 
mouldings fabricated from formed steel. 
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C. Pan forms: removable steel as indicated, free of bends, dents and residual concrete, well 
matched, tight fitting and adequately stiffened to support concrete weight without deflection 
detrimental to appearance of finished concrete surfaces. 

D. Form ties: 
1. Concrete without special architectural features: 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. Concrete with special architectural features: use snap ties complete with plastic cones 
and light gray concrete plugs. 

 ACCESSORIES 

A. Formwork release agent:  Use commercially manufactured formwork release agent that reduces 
formwork moisture absorption, inhibits bond with concrete, does not stain exposed concrete 
surfaces, and is Ecologo certified under the Environmental Choice Program (ECP) or, if not 
Ecologo certified, the CONTRACTOR shall: 
1. provide a product that conforms to the requirements for concrete release agents in 

accordance with ECP Certification Criteria Document (CCD) 143 governing Asphalt and 
Concrete Release Agents, excluding the provisions under Conditions for Ecologo Use 
and, 

2. if requested, provide the Consultant with the same rights as the ECP under CCD 143 with 
regard to verification for product compliance. 

B. Sealant: as specified in Section 07 92 00 – Sealants. 

C. Corner or Chamfer Fillets:  mill finished pine, 25mm width, maximum possible lengths, mitre 
ends. 

D. Sealing Tape: self-adhesive polyvinylchloride. 

E. Other embedded items – Use waterstops, sleeves, inserts, anchors, and other embedded items 
of material and design indicated in the Contract Documents. 

PART 3 - EXECUTION 

 FRAMEWORK PREPARATION 

A. Apply form release agent in accordance with manufacturer’s recommendations, prior to placing 
reinforcing steel, anchoring devices and embedded parts. 

B. Do not apply form release agent where concrete surfaces are to receive special finishes or 
applied coverings which are affected by agent.  Soak inside surfaces of untreated forms with 
clean water.  Keep surfaces moist prior to placing concrete. 
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C. Do not apply form release agent where wood graining characteristics are required on the 
finished concrete surfaces. 

 TOLERANCES 

A. Construct formwork to produce concrete with dimensions, lines, and levels within tolerances 
specified in ACI 347. 

B. Construct formwork to produce concrete with dimensions, lines, and levels within the following 
tolerances.  Tolerances are not cumulative. 
1. Deviation from Vertical Line:  6 mm in 3 m, 9 mm in 6 m, and 20 mm in 12 m or more. 
2. Deviation from Flat Surface, for Walls and Floors:  3 mm in 3 m. 
3. Deviation from Horizontal Line:  6 mm in 3 m. 
4. Deviation from Linear Building Lines from Drawings and Position of Columns, Walls, and 

Partitions: 6 mm. 
5. Deviation in Cross Sectional Dimensions of Columns and Beams, and in Thickness of 

Slabs and Walls: plus, or minus 6 mm. 

 FABRICATION AND ERECTION 

A. Verify lines, levels, and centers before proceeding with formwork/falsework and ensure 
dimensions agree with drawings. 

B. Obtain the Consultant’s approval for use of earth forms framing openings not indicated on 
drawings. 

C. Hand trim sides and bottoms and remove loose earth from earth forms before placing concrete. 

D. Refer to architectural drawings for concrete and concrete members requiring architectural 
exposed finishes. 

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

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

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

H. Provide a camber of 0.2% of span for beams unless noted otherwise on drawings. 

I. Provide a camber of 0.2% of span for joists and slabs spanning over 3 m unless noted otherwise 
on drawings. 

J. Align form joints and make watertight.  Keep form joints to a minimum. 

K. Locate horizontal form joints for exposed columns 2400 mm above finished floor elevation. 
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L. Use 25 mm chamfer strips on external corners and 25 mm fillets at interior corners of concrete 
members, unless specified otherwise. 

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

N. Construct forms for architectural concrete, and place ties as indicated and as directed.  Joint 
pattern not necessarily based on using standard size panels or maximum permissible spacing 
of ties. 

O. Build in anchors, sleeves, and other inserts required to accommodate work specified in other 
sections.  Ensure that anchors and inserts will not protrude beyond surfaces designated to 
receive applied finishes, including paint. 

P. Do not stagger joints of form lining materials.  Align joints to obtain uniform pattern. 

Q. Clean formwork in accordance with CAN/CSA-A23.1, prior to placing concrete. 

R. Re-use of formwork and falsework subject to requirements of CAN/CSA-A23.1. 

S. If slip forms and flying forms are used, submit details of equipment and procedures for the 
Consultant’s approval. 

T. Arrange and assemble formwork to permit removal without damage to concrete.  Arrange forms 
to allow removal without removal of principle shores, where these are required to remain in 
place. 

U. Provide shoring under steel beams or steel floor deck as required by design.  Do not remove 
until concrete has achieved 75% of required 28-day strength. 

 INSERTS, EMBEDDED ITEMS, AND OPENINGS 

A. Provide formed openings where required for pipes, conduits, sleeves or other work to be 
embedded in and passing through concrete members.  Obtain the Consultant’s approval before 
framing openings in slabs, beams, and columns, not shown on drawings. 

B. Accurately locate and set in place items which are to be cast directly into concrete. 

C. Coordinate forming of openings, slots, recesses, chases, and setting of sleeves, bolts, anchors, 
and other inserts with work of other Sections as required. 

D. Coordinate installation of concrete accessories. 

E. Provide temporary ports or openings in formwork where required to facilitate cleaning and 
inspection.  Locate openings in bottom of forms to allow flushing water to drain. 

F. Close temporary ports or openings with tight fitting panels, flush with inside face of forms, neatly 
fitted so no leakage occurs and to provide uniform surface on exposed concrete. 
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 CLEANING 

A. Clean forms as erection proceeds, to remove foreign matter.  Remove cuttings, shavings, and 
debris from within forms. Clean with compressed air to remove foreign matter.  Ensure that 
water and debris drain to the exterior through clean-out ports. 

B. During cold weather, remove ice and snow from within forms.  Do not use de-icing salts.  Do 
not use water to clean out completed forms unless formwork and concrete construction proceed 
within a heated enclosure.  Use compressed air or other means to remove foreign matter. 

 FORM REMOVAL 

A. Do not remove forms and falsework until concrete has gained sufficient strength to carry its own 
weight, plus construction loads and other design loads that are liable to be imposed.  Verify 
strength of concrete by compression tests to the satisfaction of the Consultant. 

B. Remove falsework progressively, in accordance with CSA 269.1 and ensure that no shock loads 
or unbalanced loads are imposed on the structure. 

C. Loosen forms carefully.  Do not wedge pry bars, hammers, or tools against finish concrete 
surfaces scheduled for exposure to view. 

D. Leave forms loosely in place for protection until curing requirements are complete. 

E. Store removed forms for exposed architectural concrete in a manner that surfaces to be in 
contact with fresh concrete will not be damaged.  Marked or scored forms will be rejected. 

 FIELD QUALITY CONTROL 

A. Inspect and check complete formwork, falsework, shoring, and bracing to ensure that work is in 
accordance with formwork design, and that supports, fastenings, wedges, ties and parts are 
secure. 

B. Inform the Consultant when formwork is complete and has been cleaned, to allow for inspection. 

C. For all exposed concrete surfaces do not re-use wood type formwork more than 3 times.  Do 
not patch formwork. 

D. Allow the Consultant to review each section of formwork prior to re-use.  Formwork may be re-
used if approved by the Consultant. 

END OF SECTION 
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PART 1 - GENERAL 

 RELATED WORK SPECIFIED IN OTHER SECTIONS 

A. Section 03 05 05 – Concrete Testing and Inspection 

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

C. Section 31 62 13 – Cast-in-Place Concrete Piles 

 REFERENCES DOCUMENTS 

Perform concrete reinforcement work in accordance with the following standards, except where 
specified otherwise.  All standards to be latest issue at time of Work Package issue. Provide 
one copy on site of the first two standards listed below. 

A. American Concrete Institute (ACI): 
1. ACI SP-066   ACI Detailing Manual 

B. American Society for Testing and Materials (ASTM): 
1. ASTM A108   Standard Specification for Steel Bar, Carbon  

and Alloy, Cold-Finished 
2. ASTM A276/A276M  Standard Specification for Stainless Steel  

Bars and Shapes 
3. ASTM A767/A767M  Standard Specification for Zinc-Coated  

(Galvanized) Steel Bars for Concrete Reinforcement 
4. ASTM A775/A775M  Standard Specification for Epoxy-Coated Steel 

Reinforcing Bars 
5. ASTM A955/A955M  Standard Specification for Deformed and Plain Stainless- 

Steel Bars for Concrete Reinforcement 
6. ASTM A970/A970M  Standard Specification for Headed Steel  

Bars for Concrete Reinforcement 
7. ASTM A1064/A1064M Standard Specification for Carbon-Steel Wire and Welded 

Wire Reinforcement, Plain and Deformed, for Concrete 

C. Canadian Standards Association (CSA): 
1. The National Building Code of Canada 
2. CSA A23.1   Concrete Materials and Methods of Concrete Construction 
3. CSA A23.3   Design of Concrete Structures 
4. CSA G30.18   Carbon Steel Bars for Concrete Reinforcement 
5. CSA G40.21   Structural Quality Steels 
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6. CSA W47.1   Certification of Companies for Fusion Welding of Steel 
7. CSA W55.3   Certification of Companies for Resistance Welding of Steel 

and Aluminum 
8. CSA W59   Welded Steel Construction (Metal Arc Welding) 
9. CSA W178.1   Certification of Welding Inspection Organizations 
10. CSA W178.2   Certification of Welding Inspectors 
11. CSA W186   Welding of Reinforcing Bars in Reinforced Concrete 

Construction 

D. International Organization for Standardization (ISO): 
ISO/IEC 17025 General Requirements for the Competence of Testing and 

Calibration Laboratories 

E. Reinforcing Steel Institute of Canada (RSIC): 
1. Reinforcing Steel Manual of Standard Practice. 

 TESTING 

A. As per Section 03 05 05 – Concrete Testing and Inspection. 

 SUBMITTALS 

A. Shop Drawings: 
1. Submit shop drawings including placing of reinforcement in accordance with Division 01. 
2. Indicate on shop drawings, bar bending details, lists, quantities of reinforcement, sizes, 

spacings, location and length of reinforcement splices, location of mechanical and welded 
splices if approved by the Consultant, with identifying code marks to permit correct 
placement without reference to structural drawings.  Indicate sizes, spacings, and 
locations of chairs, bolsters, spacers, and hangers.  Prepare reinforcement drawings in 
accordance with Reinforcing Steel Manual of Standard Practice – by Reinforcing Steel 
Institute of Canada or ACI SP-066. 

3. Detail lap lengths and bar development lengths to CSA A23.3.  Provide Class B tension 
lap splices unless otherwise indicated or stipulated by the Standard. 

 QUALITY ASSURANCE 

A. Provide the Client, upon request, with certified copy of mill test report of reinforcing steel, 
showing physical and chemical analysis, minimum 4 weeks prior to commencing reinforcing 
work. 
1. Where mill tests reports originate from a mill outside Canada or the United States of 

America, the CONTRACTOR shall have mill test reports verified by a certified laboratory 
in Canada by testing the material to the specified material standard, including boron 
content. The testing laboratory shall be certified to ISO/IEC 17025 by an organization 
accredited by the Standards Council of Canada for the tests required. Samples for testing 
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shall be collected by personnel employed by the certified laboratory. A verification letter 
shall be provided by the certified laboratory that includes at a minimum, the applicable 
mill test reports, testing standards, date of verification testing, and declaration of material 
compliance with Contract requirements. The verification letter shall be signed by an 
authorized officer of the certified laboratory. 

B. Inform the Client, upon request, of proposed source of material to be supplied. 

C. Qualify procedures and personnel according to the following: 
1. Welders shall be qualified by Canadian Welding Bureau for classification of work being 

performed. 
2. The fabricator shall be certified to CSA W47.1, Division 1 or 2.1. 
3. Perform welding inspection to CSA W178. 
4. Resistance welding: to CSA W55.3. 
5. Fusion welding: to CSA W59.  

 DELIVERY, STORAGE AND HANDLING 

A. Deliver, store and handle reinforcing steel, welded wire fabric and accessories in manner that 
prevents contamination which reduces bond, and damage to fabricated forms. 

B. Protect reinforcement from rust, dirt, grease, form oil and other bond-breaking substances. 

C. Waste Management and Disposal: 
1. Separate waste materials for reuse and recycling in accordance with Section 01 74 19 – 

Waste Management and Disposal. 

PART 2 - PRODUCTS 

 REINFORCEMENT MATERIALS 

A. Steel reinforcing bars shall be deformed, except spirals, load transfer dowels, and welded wire 
reinforcement, which may be plain.  Reinforcing bars shall be grades, types of steel, and sizes 
required by the Contract Documents. 

B. Reinforcing Steel: billet steel, grade 400, deformed bars to CSA G30.18, unless indicated 
otherwise; Plain finish. 

C. Reinforcing Steel: weldable low alloy steel deformed bars to CSA G30.18. 

D. Stainless Steel Reinforcing: to ASTM A276/A267M and ASTM A955/A955M 

E. Zinc coated (galvanized) reinforcing bars shall conform to ASTM A767/A767M and other 
requirements as specified in the Contract Documents.  Coating damage incurred during 
shipment, handling, and placing of galvanized rebar shall be repaired in accordance with ASTM 
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A780/A780M.  Damaged areas shall not exceed 2 percent of surface area in each linear metre 
of each bar or bar shall not be used. 

F. Plain Round Bars: to CSA G40.21. 

G. Epoxy coated reinforcing bars shall conform to ASTM A775/A775M and other requirements as 
specified in the Contract Documents.  Coating damage incurred during shipment, handling, and 
placing of epoxy coated rebar shall be repaired in accordance ASTM A775/A775M.  Damaged 
areas shall not exceed 2 percent of surface area in each linear meter of each bar or bar shall 
not be used.  Fading of coating color shall not be cause of rejection of epoxy coated reinforcing 
bars. 

H. Headed reinforcing bars shall conform to ASTM A970/A970M including Annex A1, and other 
specified requirements. 

I. Chairs, Bolsters, Bar Supports and Spacers: to CSA A23.1. 

J. Mechanical Splices: subject to the Consultant’s approval.  Mechanical splices for galvanized 
reinforcing bars shall be galvanized or coated with dielectric material. 

K. Welded Wire Reinforcement, plain and deformed: to ASTM A1064/A1064M, boron content shall 
not exceed 0.0008%.  The spacing of welded intersection in the direction of principal 
reinforcement shall not exceed: 
1. 300 mm for plain welded wire reinforcement 
2. 400 mm for deformed welded wire reinforcement 

L. Tie Wire: 1.5 mm diameter annealed wire. 

 FABRICATION 

A. Fabricate reinforcing steel in accordance with CSA A23.1, ACI SP-066, and Reinforcing Steel 
Manual of Standard Practice – by Reinforcing Steel Institute of Canada. 

B. Obtain the Consultant’s approval for locations of reinforcement splices other than those shown 
on placing drawings. 

C. Upon approval of the Consultant, weld reinforcement in accordance with CSA W186. 

D. Ship bundles of bar reinforcement, clearly identified in accordance with bar bending details and 
lists. 

E. Bundle and transport epoxy coated reinforcement in accordance with ASTM A775/A775M. 

F. Fabricate within the following tolerances: 
1. Sheared Length: +/- 25 mm 
2. Stirrups, Ties and Spirals: +/- 10 mm 
3. Other Bends: +/- 25 mm 
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G. Locate reinforcing splices not shown on drawings at points of minimum stress. 

H. Fabrication of Galvanized Reinforcement: 
1. Fabricate galvanized reinforcement in accordance with ASTM A767/A767M. 
2. Handle galvanized reinforcement with care. Use padded contact areas on all systems for 

handling galvanized bars at all times, including, but not limited to, during fabrication, 
transportation, and placement. 

3. Galvanize all steel supports, including support bars, to be used in conjunction with 
galvanized reinforcement. 

4. The silicon content shall be either less than 0.04% or 0.15 to 0.25% inclusive when steel 
is to be galvanized. 

PART 3 - EXECUTION 

 FIELD BENDING 

A. Do not field bend or field weld reinforcement except where indicated or authorized by the 
Consultant. 

B. When field bending is authorized, bending procedure shall conform to the Standard. 

C. Replace bars which develop cracks or splits. 

 PLACEMENT DETAILING 

A. Conform to CSA A23.1 and CSA A23.3 for hooks, bends, laps, and similar details not specifically 
shown. 

B. For support bars not shown on drawings, use the sizes and spacing for applications as follows: 
1. Slab Top Reinforcing (10M): 10M bars spaced at 1000 mm o.c. maximum. 
2. Slab Top and bottom Reinforcing (15M and larger): 15M bars spaced at 1200 mm o.c. 

maximum. 
3. Beam Stirrups: 15M bar in each corner.  

C. Secure chairs for reinforcing in place located at 1200 mm o.c. maximum. 

D. Provide horizontal "L" shaped corner bars of same cross section and spacing as horizontal bars 
or welded wire fabric around wall and grade beam corners. 

E. Cover electrical conduit, ductwork or piping buried in slabs with 600 mm wide strip of 102 x 102 
x MW13.3 x MW13.3 welded wire fabric.  If principal slab reinforcement is placed above conduit, 
then place 600 mm strip under conduit.  Position of reinforcing steel takes precedence over 
conduit, ductwork, or piping. 
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 PLACEMENT 

A. Place reinforcing steel as indicated on reviewed placing drawings and in accordance with CSA 
A23.1.  Chair slab reinforcing not further apart than 1.2 m in either direction. 

B. Place, support and secure reinforcement against displacement.  Do not deviate from required 
position. 

C. Do not displace or damage vapor barrier.  Repair and reposition vapor barrier as required. 

D. Use plain round bars as slip dowels in concrete.  Paint portion of dowel intended to move within 
hardened concrete with one coat of asphalt paint.  When paint is dry, apply a thick even film of 
mineral lubricating grease. 

E. Position of reinforcing shall take precedence over position of conduit or piping. 

F. Prior to placing concrete, obtain the Consultant’s approval of reinforcing material and 
placement. 

G. Ensure reinforcement location is maintained to provide required concrete cover to reinforcement 
during placement of concrete. 

H. Protect epoxy and paint coated portions of bars with covering during transportation and 
handling. 

I. Place reinforcing steel to provide concrete cover per Drawings. 

J. Maintain alignment as follows: 
Item Tolerance Plus or Minus mm 
Slabs 5       
Other Structural Members  10     
Rebar bends and Ends 50     

 FIELD TOUCH-UP 

A. Touch up damaged and cut ends of epoxy coated or galvanized reinforcing steel with compatible 
finish to provide continuous coating. 

 CLEANING 

A. Ensure concrete reinforcing is clean and free from oil and deleterious matter. 

B. Remove all loose scale, loose rust, and other deleterious matter from surfaces of reinforcing. 

END OF SECTION 
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PART 1 - GENERAL 

 SCOPE OF WORK 

A. Include all concrete required for but not necessarily limited to the following areas:  Concrete 
Wet Well, Floors Slabs and Beams, Housekeeping Pads and Benching. 

 RELATED WORK SPECIFIED IN OTHER SECTIONS 

A. Pile Foundations:    Section 31 61 13. 

B. Concrete forms and accessories:  Section 03 11 00. 

C. Concrete Reinforcement:    Section 03 20 00. 

 REFERENCE STANDARDS 

A. Perform cast-in-place concrete work in accordance with the following standards, except where 
specified otherwise.  All standards to be latest issue at time of tender. Provide one copy on 
site of the first two standards listed below. 

1. The National Building Code of Canada. 
2. CSA A23.1, “Concrete Materials and Methods of Concrete Construction”. 
3. CSA A23.2, “Methods of Test for Concrete”. 
4. CSA A23.3, “Design of Concrete Structures”. 
5. CSA A23.4, “Precast Concrete - Materials and Construction”. 
6. CAN/CSA-A3000, “Cementitious Materials Compendium (Consists of A3001, A3002, 

A3003, A3004, and A3005).” 
7. BS 8007, “British Standard Code of Practice for Design of Concrete Structures for 

Retaining Aqueous Liquids”. 
8. ACI 350R, “Environmental Engineering Concrete Structures”. 
9. American Society for Testing and Materials (ASTM) where noted. 
10. Provincial safety standards where applicable. 

 REGULATIONS 

A. Abide by the current bylaws and regulations of the province and/or municipality in which the 
work is located, and abide by the current laws and regulations with regard to public safety. 

B. The codes and regulations of the Minister of Labour, Occupational Health and Safety Act, the 
Workers’ Compensation Board and other applicable acts administered by the authority having 
jurisdiction in the Territory of Nunavut apply to the work of this section. 
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 SAFETY 

A. Conform to good construction practice regarding safety. 

B. Carry out cast-in-place concrete work in accordance with the National Building Code of 
Canada. 

 SUBMITTALS 

A. Submit information on the quality of all proposed concrete making materials and the proposed 
mix designs for all concrete and grout mix types to the ENGINEER for approval two weeks 
prior to their initial use. 

B. Submit data to confirm compatibility of all proposed admixtures with the proposed Portland 
Cements and supplementary cementing materials. 

C. Submit data sheets for all proposed pre-mixed grouts to the ENGINEER for review. 

D. Submit samples of fine and coarse aggregate and all admixtures proposed for concrete mixes 
to the testing firm’s laboratory if requested by the ENGINEER. 

E. Submit all proposed saw-cut and joint details, locations and construction procedures.  Include 
waterstop, crack inducer, reglet, sealant and joint filler products as required. 

F. Submit all proposed curing procedures and product data sheets. 

G. Submit proposed methods of protection of concrete when air temperatures are expected to 
be above 25°C or below 5°C. 

H. Submit proposed procedures for applying separate bonded topping. 

I. Submit details of the proposed bonding system for bonded topping and construction joints. 

J. Changes in concrete mix proportions or source of materials are subject to submission of 
information on new proposed materials and approval of the ENGINEER. 

K. Submit responses to all site review reports stating that all reported defects and deficiency 
items were corrected or stating what action was taken. 

 QUALITY CONTROL 

A. The CONTRACTOR is not to assign the responsibility of coordination of placing required 
material and placing concrete.  Ensure a full-time qualified superintendent representing the 
CONTRACTOR is in attendance to inspect and check all phases of this work. 
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 INSPECTION AND TESTING OF CONCRETE 

A. The CONTRACTOR is to ensure all concrete is tested by a testing firm certified in accordance 
with CSA A283. 

B. An independent testing firm will be retained and paid for by The CONTRACTOR and approved 
by the ENGINEER in accordance with Section 01 45 20 of these specifications. 

C. The independent testing firm will only provide the minimum testing as required by The 
ENGINEER and does not relieve the CONTRACTOR of his responsibility to test all concrete 
to ensure concrete work conforms to the requirements of the Contract Documents. 

D. Provide casual labour and appropriate onsite facility to the independent testing firm’s field 
personnel for the purpose of obtaining and handling sample materials.  Provide free access 
to all portions of the work, and cooperate with the independent testing firm. 

E. Advise testing firm 24 hours in advance of concrete placement. 

F. The CONTRACTOR is to provide properly designed temperature-controlled storage boxes for 
test cylinders, as specified in CSA A23.2 3C, for a period of at least 24 hours and further 
protection from adverse weather and mishandling until removed from the site.  The 
CONTRACTOR is to provide a max min thermometer for each storage box.  Storage of test 
cylinders in a portable building that will be used by the CONTRACTOR’s personnel or the 
ENGINEER during the first 24 hour storage period will not be permitted.  Storage facilities are 
to be provided, installed, checked and approved by the ENGINEER before any concrete may 
be placed. 

G. The CONTRACTOR is to secure sufficient 3 and 7-day field cured/laboratory cured test 
cylinders for testing of concrete to ensure quality control and sufficient strength for application 
of construction loads and stripping.  Cost for these additional tests to be borne by the 
CONTRACTOR. 

H. The CONTRACTOR is to inspect and test all cast-in-place concrete work to ensure 
compliance with the Contract Documents. 

I. The independent testing firm will review information on all concrete making materials and all 
mix designs submitted and confirm in writing that all mix designs are consistent with the 
specified concrete strength and durability requirements. 

J. Testing firms are to conduct all tests in accordance with CSA A23.2. 

K. Samples of concrete to be taken as close to the point of final deposit in the form as possible, 
at end of pipe when pumping is used. 

L. Sampling of concrete for acceptability tests will be done at the discharge pipe of the concrete 
pump.  The CONTRACTOR is to provide a suitable testing station in a location suitable to the 
ENGINEER and convenient to the point of sampling.  The testing station will be required to 
be moved from time to time during placement. 

M. Testing firms are to take a minimum of three (3) test cylinders for a strength test. 
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N. The independent testing firm will take at least one (1) strength test for each 50 m3 of concrete, 
or portion thereof, for each type of concrete placed and not less than one (1) test for each 
type of concrete placed in any one day. 

O. Testing firms are to moist cure and test one (1) cylinder in 7 days and to moist cure and test 
the remaining two (2) cylinders in 28 days. 

P. CONTRACTOR is to take at least one additional test cylinder during cold weather concreting 
and cure on job site under same conditions as the concrete it represents. 

Q. Testing firms are to take at least one slump test and one air content test for each set of test 
cylinders taken. 

R. The independent testing firm is to take one slump test and one air test for every third load of 
concrete placed for liquid retaining structures. 

S. Testing firms are to report results of tests immediately to the CONTRACTOR and the 
ENGINEER. The CONTRACTOR is responsible for ensuring that the concrete meets the 
requirements of the specifications. Report adverse test results to the ENGINEER immediately. 

T. The independent testing firm is not authorized to revoke, relax, enlarge or release any 
requirements of the specification, nor to approve or disapprove any portion of the work. 

U. Testing firms are to advise placing crew superintendent to halt placing of non-compliant 
concrete immediately, and thereafter request CONTRACTOR to reject the non-compliant 
concrete.  The execution, or lack of execution, of this request is to be recorded. 

V. Testing firms are to submit to the ENGINEER and CONTRACTOR certified copies of test 
results.  Include the following information with the results within two days: 

1. Name of the project. 
2. Date of sampling. 
3. Mix design, specified strength, slump and air content. 
4. Name of supplier, truck and ticket number. 
5. Time batched and time placed. 
6. Identification of sampling and testing technician. 
7. Cement type and admixtures used. 
8. Exact location in the structure of the concrete sampled. 
9. Ambient air and concrete temperatures. 
10. Nominal aggregate size. 
11. Water added and personnel authorizing additional water. 

W. The CONTRACTOR’s testing firm and the independent testing firm are to submit to the 
ENGINEER final reports stating whether all concrete and grout is in accordance with the 
contract documents.  Submit these reports under the seal and signature of a professional 
ENGINEER registered in the Territory of Nunavut. 
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X. Reject and do not place concrete with slumps greater than maximum specified, air content 
outside of the specified range and concrete over 2 hours from batch time. 

 AGGREGATE TESTS 

A. The CONTRACTOR is to conduct tests on and submit the results of each source of proposed 
aggregates to confirm that the aggregates satisfy all the requirements of CSA-A23.1. 

1. Alkali Aggregate Resistivity (AAR). 
a. All concrete mix designs are to be prepared to take into account AAR durability as 

per guidelines in CSA-A23.2 method 27A. 

B. For the proposed aggregates for concrete mix Type A and Type B, the CONTRACTOR is to 
conduct and submit the results of the following aggregate tests, in addition to the tests 
identified above for each source of aggregates to be used: 

1. Resistance to degradation of small size coarse aggregate by abrasion and impact in the 
Los Angeles Machine as per CSA A23.2.  The abrasion loss is not to exceed 30%. 

2. Petrographic examination of aggregates for concrete as per Ministry of Transport of 
Ontario (MTO) Specification LS616 for fine aggregate and LS609 for coarse aggregate. 
a. Petrographic evaluation of aggregate samples is to be conducted by an experienced 

concrete petrographer employed by a CSA certified concrete testing laboratory with 
the results certified by a professional geologist, geological ENGINEER, or 
professional ENGINEER. 

b. The weighted petrographic number is to be between 100 and 125, and the ironstone 
content is not to exceed 0.8%. 

C. If the fine aggregate consists of a blend from more than one source, the fine aggregate sieve 
analysis is to show the gradation of the blended fine aggregates.  Similarly, in the case of 
blended coarse aggregates, the coarse aggregate sieve analysis is to indicate the gradation 
of the blended coarse aggregates. 

D. All aggregate tests are to be conducted by an approved independent third party laboratory 
certified in accordance with CSA A283 to Category II.  Following completion of all tests, the 
laboratory is to declare that the aggregate is fully acceptable for the intended use and that it 
will provide good long-term performance.  All test results and evaluations are to bear the seal 
of a professional ENGINEER registered in the Territory of Nunavut. 

E. Aside from the potential expansivity test, the analyses of the aggregates are to be current.  
Sampling and testing are to be done not more than 90 days prior to concrete production unless 
otherwise approved by the ENGINEER.  Additional analyses of more recent sampling are to 
be provided periodically if so directed. 

F. All costs associated with these specified aggregate tests are to be borne by the 
CONTRACTOR. 
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 INSPECTION AND TESTING OF GROUT 

A. The CONTRACTOR is to ensure all grout is tested by a testing firm certified in accordance 
with CSA-A283.  

B. An independent testing firm will be retained and paid for by The CONTRACTOR and approved 
by the ENGINEER in accordance with Section 01 45 00 of these specifications. 

C. The independent testing firm will only provide the minimum testing as required by this 
specification and does not relieve the CONTRACTOR of his responsibility to test all grout to 
ensure grout work conforms to the requirements of the Contract Documents. 

D. The independent testing firm will test one set of cubes with a minimum of six (6) cubes for 
each day’s production on all types of grout used in accordance with ASTM C109.   

 INSPECTION AND TESTING OF TOPPING OR BENCHING BOND 

A. The CONTRACTOR is to ensure the tensile bond between topping and substrate is tested by 
a certified testing firm. 

B. An independent testing firm will be retained and paid for by The CONTRACTOR and approved 
by the ENGINEER in accordance with Section 01 45 00 of these specifications. 

C. The independent testing firm will only provide the minimum testing as required by This 
specification and does not relieve the CONTRACTOR of his responsibility to test all bond 
strength to ensure bond strength conforms to the requirements of the Contract Documents. 

D. Test bond strength in accordance with CSA Test Method A23.2-6B. 

E. The independent testing firm will test bond strength at a frequency of one test for each 200 
m2 or less of area. 

 ACCEPTABILITY 

A. Failure to comply with the requirements of these specifications will result in the structure being 
considered potentially deficient. 

B. Strength evaluation tests and analysis: 
1. The ENGINEER may order an independent testing firm to obtain cores, x rays or similar 

non-destructive tests where evidence points to a potentially deficient structure. 
2. The ENGINEER may order a load test and/or analysis, as defined by CSA A23.3, if the 

non-destructive tests are impractical or inconclusive. 

C. Pay all costs for the evaluation tests and additional engineering analysis required: 
1. To demonstrate the adequacy of a structure that does not meet the requirements of these 

specifications or the drawings. 
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2. For a structure that has been placed before formwork and reinforcing have been made 
available for review by the ENGINEER. 

D. Reinforce by additional construction or replace as directed by the ENGINEER at 
CONTRACTOR’s expense concrete that is judged inadequate by structural analysis or by 
results of load tests. 

E. Revise mix design proportions as required for the remainder of the work. 

F. The ENGINEER may order further additional testing to the above at any time even though the 
required tests indicate that the strength requirements have been met.  In this instance, The 
Client will pay for those tests that meet the specified requirements, and the CONTRACTOR 
will pay for those that do not. 

G. Concrete in place not meeting air content or slump specifications as tested is to be replaced 
or protected by remedial measures to the satisfaction of the ENGINEER at no cost to The 
Client. 

PART 2 - PRODUCTS 

 CEMENTING MATERIALS 

A. Portland cement:  to CSA A3001 Type GU normal Portland cement, Type HS high sulphate 
resistant.  The cement is not to contain a total sodium oxide equivalent in excess of 0.6% by 
mass. 

 SUPPLEMENTARY CEMENTING MATERIAL 

A. Fly ash is to be a Type F or Type CI pozzolan and is to meet the requirements identified in 
CSA-A3001. 

 AGGREGATES 

A. For all concrete mix types, the fine aggregates are to conform to the requirements identified 
in CSA A23.1 for the specified exposure class. 

B. For all concrete mix types, the coarse aggregates are to conform to the requirements identified 
in CSA A23.1 for the specified exposure class.  The aggregates are to meet the Group 1 
gradation requirements listed in CSA A23.1. 

C. The source of the aggregates and the method of manufacture or production, including the 
type of equipment used, is not to be altered for the duration of the project following the 
acceptance of the aggregates unless a new source is approved and accepted by the 
ENGINEER as per requirements of this section. 
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 WATER 

A. Water for use in concrete production and curing is to be clean and free from injurious amounts 
of oil, acid, alkali, soluble chlorides, organic matter, sediment or any other deleterious 
substances as per CSA A23.1. 

 ADMIXTURES 

A. Air-entraining admixtures are to conform to the requirements of ASTM C260.  The admixture 
is to be of uniform consistency and quality within each container and from shipment to 
shipment. 

B. Water-reducing admixtures are to conform to the requirements of ASTM C494, Type A or D.  
The admixture is to be of uniform consistency and quality within each container and from 
shipment to shipment. 

C. Superplasticizers, if approved by the ENGINEER, (high-range water reducers) are to conform 
to the requirements of ASTM C494, Type F or G. 

D. Waterproofing admixture: Kryton’s KIM-HS or approved equal. 

 CONCRETE MIXES 

A. Design all concrete mixes and pay for all costs associated with the development of the mix 
designs.  Ensure the mix designs provide adequate protection against AAR deterioration as 
per provisions of CSA A23.2 Method 27A. 

B. Supply concrete in accordance with CSA A23.1, Clause 16, Table 13, Alternative 1, except 
that the additional requirements of this specification are also to apply. 

C. Use only such materials or blends of materials that will result in a uniform colour of exposed 
surfaces. 

D. Design concrete mixes that will be placed by concrete pump for pumping. 

E. In the event that slump and/or air content are outside the specified tolerance range as 
determined by the inspection and testing firm appointed by The Client, the ENGINEER may, 
at his sole discretion, accept a proposal for one adjustment of the deficient condition as an 
alternate to rejection. 

F. In the case of concrete mixes with superplasticiers, the CONTRACTOR will be allowed to 
adjust only the quantities of superplasticizers and air entrainment agent.  Addition of water to 
the batch will not be permitted.  In no case will approved batch adjustment relieve the 
CONTRACTOR of responsibility for the eventual durability, strength and acceptability of the 
concrete concerned.  The ENGINEER reserves the right to reject any batch in the event of 
confirmed unacceptability and to require immediate removal of any concrete from this batch 
that has already been placed in the structure. 
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G. For the mass concrete mixes used in structural sections, with thickness greater than 500 mm: 
1. The temperature of the mix is to be maintained below 18oC maximum temperature by 

including ice or liquid nitrogen to the mix at the plant, as approved by the ENGINEER and 
as supervised by the CONTRACTOR’s testing firm, taking care to maintain the design 
water/cementing materials ratio. 

2. The maximum placement concrete temperature of 18oC is specified to ensure that the 
peak concrete temperatures do not exceed 50oC during curing and that the temperature 
gradients do not exceed 20oC total and temperature rise or drop do not exceed a 
maximum heating and cooling rate of 2oC/hour.   

3. Mass concrete is to satisfy the requirements of CSA A23.1 Table 18. 
4. The maximum placement temperature can be increased to 25oC provided the above 

temperature requirements are met. 

H. Supply concrete in accordance with CSA A23.1 with properties as specified in the Concrete 
Mix Table in the Contract Drawings General Notes. 

I. Water-soluble chloride ion content in exposure class C 1 concrete before exposure is not to 
exceed 0.06% by mass of cementing material. 

J. Aggregate size specified is the maximum nominal size. 

K. Cement:  Use Type GU for all concrete. 

L. Minimum cement content: 
1. 350 kg/m3 for watertight or liquid-retaining structures. 
2. 335 kg/m3 for all concrete subjected to deicing salts and freeze thaw exposure. 

M. Fly Ash: 
1. Concrete mixes with greater than 25% fly ash are not recommended for flatwork requiring 

a steel trowel finish or flatwork exposed to deicing salts and freeze-thaw. 
2. Concrete mixes with greater than 30% fly ash to be designed with a substantial reduction 

in water. 

N. Slump:  No slumps outside the range of maximum or minimum will be permitted without written 
permission of the ENGINEER.   

O. Air Content:  All mix types with exposure classifications to be air-entrained in accordance with 
the above table and CSA A23.1. 

P. Use a water-reducing agent in all concrete. 

Q. Do not change concrete mix proportions or source material for concrete without written 
approval of the ENGINEER. 

R. Use only non-chloride based accelerating admixtures in cold weather only when approved by 
the ENGINEER.  If approved, the use of admixtures will not relax cold weather placement 
requirements. 
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S. Do not use calcium chloride or admixtures containing calcium chloride in any concrete. 

T. Use set-retarding admixtures during hot weather with written approval of the ENGINEER to 
prevent cold joints in concrete.   

U. Use all admixtures in strict accordance with the manufacturer’s recommendations. 

V. Do not use non-specified admixtures unless approved in writing by the ENGINEER.  Where 
superplasticizers are thus approved, ensure mix designs are correctly adjusted for placement, 
strength, durability and air content requirements. 

W. Documentation indicating the compatibility of the water reducing admixture, the air entraining 
admixture, the superplasticizing admixture (if any) and the Portland cement and the 
supplementary cementing materials is to be submitted with the mix design for review by the 
ENGINEER. 

X. Add waterproofing admixture to all walls and bottom slabs in all liquid retaining structures as 
indicated on drawing.  For Kryton’s KIM-HS use 2% weight of cementitious material. 

 STORAGE AND HANDLING OF MATERIALS 

A. Cement and supplementary cementing materials proposed are to be stored in a suitable 
weather-tight building that will protect these materials from dampness.  All cementing 
materials to be free from lumps at all times during use in the work.  All cementing materials 
stored for a length of time resulting in the hardening or formation of lumps not to be used in 
the work. 

B. All aggregates are to be handled so as to prevent segregation and to obtain uniformity of 
materials.  The separated aggregates and the aggregates secured from different sources are 
to be piled in separate stockpiles.  The site of the stockpiles is to be cleaned of all foreign 
materials and is to be reasonably level and firm.  If the aggregates are placed directly on the 
ground, material is not to be removed from the stockpile within 150 mm of the ground level.  
This material is to remain undisturbed to avoid contaminating the aggregate with the ground 
material. 

 GROUT MIXES 

A. Epoxy grout:  Non-shrink, high strength compound consisting of epoxy resins, hardeners and 
non-metallic aggregate for exterior use.  Pre-mixed in strict accordance with the 
manufacturer’s instructions to obtain a minimum compressive strength of 50 MPa in 28 days. 

B. Dry pack grout:  Non-shrink compound consisting of non-metallic aggregate and water.  Mixed 
with sufficient water for the mixture to make a sound, solid pack and capable of developing 
compressive strength of 35 MPa at 28 days.   

C. Non-shrink grout:  Pre-mixed compound consisting of non-metallic aggregate, cement, water 
reducing and plasticizing agents. Pre-mixed in strict accordance with manufacturer’s 
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instructions to obtain a minimum compressive strength of 16 MPa in 24 hours and 50 MPa in 
28 days.  Acceptable non shrink grouts: 

1. Masterflow 713 Grout. 
2. Master Builders Set Non-Shrink Grout. 
3. Sika Grout 212. 
4. CPD Non-Shrink Grout. 
5. Sonogrout. 

 CONCRETE CURING 

A. Liquid membrane-forming curing compound:  To ASTM C309.  Must be compatible with 
dustproofing and hardening agents, floor hardeners and any sealers or waterproofing used. 

B. Membrane Curing Compound - Sealtight 1220, white pigmented curing compound by 
Meadows. 

C. Monomolecular Film – Confilm by Master Builders Technologies. Use mixture of one part 
Confilm to five parts water. 

 HARDENERS 

A. Non-metallic Surface Hardener:  To provide a high strength; high impact, abrasion and slip 
resistant finish, for medium duty traffic conditions.  Pre-mixed for a dry shake application using 
Portland cement and mineral aggregates with a MOH hardness of not less than 7 to produce 
a minimum compressive strength of 50 MPa.  Colour to be concrete grey.  Acceptable non-
metallic hardeners: 

1. Sika Durag Premium 
2. Target Synthetic Floor Hardener 

B. Use non-metallic surface hardener for top surface of all floor slabs of Service Areas and Lower 
Levels. 

C. Apply hardener where indicated in the Room Finish Schedule. Do not use where epoxy 
flooring is indicated in the schedules. 

D. Apply surface hardeners in strict accordance with the manufacturer's recommendations and 
cure concrete as specified herein. 

E. Do not use surface hardeners on concrete with air entrainment contents greater than 3%. 

F. Follow the manufacturer's recommendations when using surface hardeners on concrete 
containing fly ash or slag. 
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 SEALERS: 

A. Silane Floor Sealer:  Cappar Capseal U, Masterseal SL silane sealers containing a minimum 
of 40% solids by weight.  Use on exterior exposed slabs. 

 SANDBLASTING 

A. Sandblast sand:  Fine granular material, hard, strong durable mineral particles conforming to 
CSA A179. 

B. Sandblast equipment:  Capable of delivering 5.6 m3 of free air at 0.69 MPa pressure, complete 
with filters, hoses and nozzles that can be regulated to ensure an even finish as approved by 
the ENGINEER. 

 WATERPROOFING 

A. Cementitious waterproofing:  Refer to Section 07 18 50. 

PART 3 - EXECUTION 

 GENERAL 

A. Perform cast-in-place concrete work in accordance with requirements of CSA A23.1 unless 
indicated otherwise on the drawings. 

 PLACING CONCRETE 

A. Notify ENGINEER and independent testing firm a minimum of 72 hours prior to 
commencement of any concrete placement.  Allow time for corrective work for areas of 
unusual formwork and congested reinforcement. 

B. Notify independent inspection and testing firm’s geotechnical ENGINEER to inspect and verify 
all soil conditions and bearing pressures of all foundations prior to placing concrete for mud 
slabs or foundations. 

C. Do not place concrete against frozen ground, frozen concrete or frosted forms. 

D. Place concrete in accordance with CSA A23.1 and as specified herein. 

E. In locations where new concrete is doweled to existing work, drill holes in existing concrete, 
insert steel dowels and set solidly with non-shrink grout or as specified on the drawings.  The 
holes for the inserts are to be thoroughly cleaned. 

F. Ensure all hardware and all other items to be cast into concrete are placed securely and will 
not cause undue hardship in placing concrete. 
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G. Ensure all waterstops are securely fastened to concrete or securely wired to reinforcing to 
prevent misalignment, folding or movement during concrete placement.  Maintaining the 
integrity and correct position of waterstops is critical to the performance of the structure. 

H. When placing concrete by pumping, grout or mortar used to lubricate the pump is to be wasted 
and not allowed to be placed into forms. 

I. Placing Concrete at Expansion Joints: 
1. Ensure joints are properly dimensioned and prepared as indicated on drawings. 

J. Placing Concrete at Construction Joints: 
1. Ensure joints are properly dimensioned and prepared as indicated on drawings, in 

accordance with A23.1 Clause 23.4 and as specified herein. 
2. Previously placed concrete surfaces are to be roughened to hard sound concrete and 

cleaned as soon as possible after placing concrete or stripping forms and properly cured.  
Do not use acid to clean substrate. 

3. After reinforcement and accessories are in place and prior to placing final forms, soak 
existing concrete surface for 12 hours or sufficiently long to obtain a saturated condition. 

4. Immediately prior to placing concrete remove excess water from existing concrete to 
obtain a saturated surface-dry condition and immediately apply cementitious 
waterproofing as per Section 07135.   

5. For vertical joints of slabs; immediately scrub in the approved grout bonding system to 
the existing concrete surface as per CSA A23.1 and before the grout stiffens place 
concrete.  Do not use plain latex as the bonding system. 

6. Vertical construction joints of walls can be constructed without the grout bonding system, 
however, the cementitious waterproofing is to be used. 

7. For horizontal walls: immediately place final forms followed by placing a thin cushion of 
structurally compatible grout, as per CSA A23.1, and then immediately followed by 
concrete placement.   

K. Ensure reinforcement, inserts, embedded parts, formed expansion and contraction joints and 
other critical items are not disturbed during concrete placement. 

L. Revise, re seat and correct improperly positioned reinforcing hardware and other embedded 
items immediately before concrete placement. 

M. Ensure specified concrete cover around reinforcing is maintained. 

N. Do not place concrete older than 2 hours from batch time. 

O. Do not add water after batching unless in strict accordance with CSA A23.1, Clause 18.4.3 
and such that concrete conforms with the specified mix design parameters. 

P. Place concrete and screed in accordance with the lines and levels indicated on the drawings.  
Note special finish concrete tolerances indicated on the drawings. 

Q. Place concrete in approximate horizontal layers such that each lift can be vibrated into the 
previous lift. 
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R. Maximum vertical free fall of concrete is not to exceed 1200 mm in unexposed work or 800 
mm in exposed work or in liquid retaining structures.  Confine concrete with a suitable vertical 
drop pipe to prevent segregation. 

S. Place concrete directly into its final position in forms.  Do not spread concrete with vibrators. 

T. Compact concrete thoroughly by mechanical vibrators.  Ensure concrete is worked around 
reinforcement, embedded items and into all areas and corners of forms. 

U. Use internal vibrators in all sections that are sufficiently large, and supplement with external 
type in the event that satisfactory surfaces cannot be obtained. 

V. Check and readjust formwork to required lines and levels during placement of concrete. 

W. Place concrete as a continuous operation, stopping only at construction joints. 

X. Allow a minimum of three days between adjacent concrete placements. 

Y. Place concrete in liquid-retaining structures with extreme care and extra effort. 

Z. Consolidate and screed floors and slabs on grade level in accordance with CSA A23.1, Clause 
22, maintaining surface flatness as required for final floor finish.  Pitch to drains 20 mm per 
meter nominal or as indicated on the drawings. 

AA. Place building slabs on grade as one continuous placement between construction joints 
indicated on drawings.  Sawcut control joints for each placement by sawing a continuous 
minimum 25 mm deep slot, and at least 1/3 of the slab thickness at maximum 4.5 m centers 
each way unless otherwise indicated on the drawings.  Sawcut as soon as the concrete has 
sufficiently hardened to prevent raveling of the edges, but in no case later than 24 hours after 
the concrete has been placed. 

BB. Use cold weather concreting methods in accordance with CSA A23.1, Clause 21 when the 
mean daily temperature falls below 5°C, and use hot weather methods when the mean 
temperature rises above 25°C. 

CC. Maintain accurate records of concrete placement.  Record date, location of placement, 
quantity, air temperature and test samples taken.  Make records available on request. 

 PLACING OF EXPOSED CONCRETE WALLS 

A. Limit length of concrete placement to prevent cold joints. 

B. Do not place concrete from one end for full height of placement. 

C. Use sufficient vibration equipment and methods to ensure dense, smooth concrete lines and 
surfaces free from bug holes, honeycombs and cold joints. 

D. Ensure vibrator penetrates each layer of fresh concrete to prevent stratification. 
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E. In hot weather, use set retarding agents to prevent cold joints with permission of the 
ENGINEER. 

 SEPARATE CONCRETE TOPPINGS AND BENCHING 

A. Prepare surface of previously-placed concrete substrate in accordance with CSA-A23.1 to 
create a roughened surface for adequate bond, except do not use acid for surface preparation 
of the substrate.  Remove any loosened or delaminated concrete. 

B. Remove all dust from the prepared surface by first using water then vacuuming after the 
surface is dry. 

C. Contact the ENGINEER for inspection of the prepared surface immediately prior to application 
of the bonding system. 

D. Thoroughly saturate the concrete substrate with clean water for a minimum of 12 hours, and 
allow to surface-dry.  Remove any standing water after saturation period. 

E. Apply the approved bonding system to the substrate in accordance with the provisions of CSA-
A23.1.  Do not use latex in the bonding system. 

F. Place concrete topping or benching to required lines and levels indicated on drawings to a 
tolerance of +5 mm to -0 mm.  Place within timing per bonding agent’s manufacturer’s 
instructions.  Refer to drawing for special concrete tolerances. 

G. Start placement of topping at centre and work to outside in 300mm sections at a time. 

H. Use the secondary clarifier mechanism as a template to set the top of the topping elevation. 

I. Finish and moist-cure topping or benching as specified in other clauses.  Any joints in the 
substrate are to be matched in the topping. 

J. The tensile bond strength between topping and substrate is to be minimum 0.9 MPa at 28 
days as tested in accordance with CSA Test Method A23.2 6B 

 FINISHING FLATWORK 

A. Finish flatwork in accordance with timing and procedures outlined in CSA A23.1. 

B. Flatness and levelness to be in accordance with CSA A23.1, Table 19, Class A for liquid 
retaining structures.  Refer to drawings for special concrete tolerances. 

C. Scratch finish:  For all concrete slabs to receive a bonded topping or benching, final finish 
surface to produce 5 mm deep, closely spaced grooves to a true plane not exceeding a 10 
mm gap under a three metre straight edge placed in any direction. 
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D. Float Finish:  For all concrete slabs to receive insulation board, waterproof membrane, or 
cementitious waterproofing, final finish surface with a power float to a true plane not exceeding 
a 10 mm gap under a three metre straight edge placed in any direction. 

E. Steel Trowel:  For all concrete floor slabs to be left exposed, final finish surface with a power 
trowel to a true plane not exceeding a 5 mm gap under a three metre straight edge placed in 
any direction. 

F. Concrete slabs in liquid retaining structures including topping and benching with air 
entrainment:  Float finish followed by hand steel trowel to a true plane not exceeding 5 or 10 
mm gap under a three meter straight edge placed in any direction.  Do not overwork surface 
to prevent scaling.  Do not power float or power trowel.  Do not commence finishing until all 
bleed water has evaporated. 

G. Concrete slabs to be used for vehicle and pedestrian traffic:  Rough finish surface by floating 
manually to the specified slope, ensuring positive slope into all drains.  Do not overwork 
surface to prevent scaling.  Do not power float or power trowel. Finish surface to a medium 
broom finish.  Do not commence finishing until all bleed water has evaporated. 

H. Broomed Finish:  For all exterior concrete slabs to have non-slip surfaces, final finish surface 
after troweling with fine broom finish. 

I. Repair all surfaces with unacceptable finishes or excessive variation by grinding and/or filling 
as approved by the ENGINEER at CONTRACTOR’s expense. 

J. Floor Hardeners:  Apply in strict accordance with the manufacturer’s recommendations to 
surface of all slabs. 

 CURING AND PROTECTION 

A. Moist cure and protect concrete in general accordance with CSA-A23.1, Clause 21, and as 
stated in this specification. Curing is to begin immediately after the completion of the placing 
and finishing operation.  Curing process is to provide the moisture and temperature conditions 
for a period necessary to develop strength, durability and other required properties.  The 
minimum curing requirements for the concrete are stated in the clauses that follow. 

B. Basic Curing, Type 1: Moist cure at a minimum temperature of 10oC for three (3) days or for 
the time required to obtain 40% of the specified 28 days strength. 

C. Additional Curing, Type 2: Moist cure at a minimum temperature of 10oC for a total seven (7) 
days or for the time required to obtain 70% of the specified 28 day strength. 

D. Extended Curing, Type 3: Continuously moist cure (concrete surfaces not allowed to dry) at a 
minimum temperature of 10oC for a minimum total of ten (10) days. All formed structures 
requiring the extended curing are to be kept in forms for a minimum of three (3) days.  After 
removal of forms, curing for the remaining seven (7) days is to consist of a combination of the 
acceptable extended curing methods. 

E. Protect concrete from sudden temperature changes as noted in CSA-A23.1. 
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F. Liquid retaining structures to be moist cured for a minimum of 10 days.  Loosen wooden forms 
to allow water to run down inside. 

G. Acceptable Basic or Additional curing methods: Curing Types 1 and 2: 
1. Ponding or continuous sprinkling. 
2. Absorptive mat or fabric kept continuously wet. 
3. Curing compounds approved by the ENGINEER for type and rate of application. 
4. Waterproof paper or plastic film. 
5. Non-absorptive and watertight forms left in contact with concrete.  Wood forms are not 

considered watertight unless coated or sealed to prevent moisture absorption. 
6. Other moisture-retaining method approved by the ENGINEER. 

H. Acceptable Extended curing methods: Curing Type 3 
1. Ponding or continuous sprinkling. 
2. Absorptive mat or fabric kept continuously wet. 
3. Non-absorptive and watertight forms left in contact with concrete.  Wood forms are not 

considered watertight unless coated or sealed to prevent moisture absorption. 
4. Other moisture-retaining method approved by the ENGINEER. 
5. Membrane curing compound, Sealtight 1220, applied within one (1) hour of form removal 

or discontinuing of other approved curing method, at a rate of four (4) sq. m/litre. 

I. Where curing compounds are approved, apply in two applications at right angles to each 
other. 

J. Do not use curing compounds on concrete surfaces to receive topping, hardener, sealer or 
other type of bonded finish unless approved by the ENGINEER.  Confirm that the coatings 
and curing compound are compatible. 

K. Protect freshly placed and consolidated concrete against damage or defacement from curing 
methods or adverse weather conditions. 

L. Exterior concrete to be properly cured and protected and allowed to air dry for 30 days prior 
to application of de-icing chemicals. 

M. Exposed concrete walking surfaces not to receive an integral hardener:  Coat with curing 
compound of type that provides permanent seal. 

N. During hot weather, begin curing process immediately after finishing.  Use continuous water 
application or absorptive mats. 

O. No concreting is to be allowed until all materials required for the curing and protection phase 
are on site and ready for use. 

 DEFECTIVE CONCRETE 

A. Immediately after removing forms, all concrete surfaces are to be inspected.  Report any 
imperfect joints, voids, stone pockets and other defective areas to the ENGINEER at once 
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and repair before the concrete is thoroughly dry.  Defective areas are to be chipped away to 
a depth of not less than 25 mm past the defective concrete with the edges perpendicular to 
the surface.  The area to be repaired and a space at least 150 mm wide entirely surrounding 
it are to be wetted to a saturated surface-dry condition to prevent absorption of water from the 
repair material. 

B. The repair is to be made of the same material and of the same proportions as used for the 
concrete, except that the coarse aggregate is to be omitted and cement added to match the 
colour of the surrounding concrete.  The amount of mixing water is to be as little as consistent 
with the requirements for handling and placing.  The mortar is to be re tempered without the 
addition of water by allowing it to stand for a period of one hour, during which time it is to be 
mixed with a trowel to prevent setting. 

C. The repair material is to be thoroughly compacted into place and screeded off to leave the 
repair slightly higher than the surrounding surface.  It is then to be left undisturbed for a period 
of one to two hours to permit initial shrinkage before being finally finished.  The repair is then 
to be finished to match the adjoining surface and cured to the requirements noted in this 
specification. 

D. Watertight structures with honeycombing or embedded debris are not acceptable.  Remove 
and replace concrete between construction joints. 

E. Report any shapes and lines outside the specified tolerances and repair or correct as directed 
by the ENGINEER. 

 FINISHING FORMED SURFACES 

A. Finish concrete in accordance with CSA A23.1.  Ensure all concrete finishes are uniform. 

B. Rough-Form Finish:  Concrete surfaces not exposed to view including walls of liquid-retaining 
structures below grade.  Seal tie holes with non-shrink grout or where concrete is to be 
watertight with cementitious waterproofing, repair defects and remove fins exceeding 5 mm. 

C. Smooth-Form Finish:  Horizontal concrete surfaces exposed to view including ceilings and 
soffits.  Surfaces to be smooth, hard and uniform texture free from raised grain, torn surfaces, 
worn edges, patches, dents or other defects impairing the texture.  Seal tie holes with non-
shrink grout or where concrete is to be watertight with cementitious waterproofing, repair 
defects and remove all fins. 

D. Sack-Rubbed Finish:  Concrete surfaces exposed to view unless sandblasted including 
tunnel, pumphouses, service areas, and stairs and all vertical exposed surfaces including 
tanks, exteriors and interiors to 300 mm below grade and liquid levels.   Seal tie holes with 
non-shrink grout or where concrete is to be watertight cementitious waterproofing, repair 
defects and remove all fins.  Rub saturated surface with premixed mortar using clean burlap 
pads in strict accordance with CSA A23.1 by an experienced person to fill all surface voids for 
a smooth, even, uniform finish. 

E. Do not parge. 
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F. Waterproofed Surfaces Form Finish:  Concrete surfaces to be waterproofed.  Surfaces to have 
an open capillary system prepared in accordance with Section 07160.  Surfaces to be free 
from raised grain, torn surfaces, worn edges, patches, dents or other defects impairing the 
application or effectiveness of the waterproofing.  Seal tie holes with cementitious 
waterproofing, repair defects as recommended by the manufacturer of waterproofing and 
remove all fins. 

 SURFACING AND FINISHING 

A. Surface finishes are to be classified as follows: 
1. Class 1:  Ordinary surface finish. 
2. Class 2:  Sack rubbed finish. 
3. Class 3:  Floated surface finish. 
4. Class 4:  Trowel finish. 
5. Class 5:  Broomed finish. 
6. Class 6:  Sandblast finish. 

B. All formed surfaces are to receive as a minimum a Class 1 finish.  Other finishes are to be as 
indicated in the specifications. 

C. Class 1 - Ordinary surface finish: 
1. Immediately following the removal of forms, all fins and irregular projections are to be 

removed from all surfaces except from those that are not to be exposed.  On all surfaces, 
the cavities produced by form ties and all other holes, honeycomb spots, broken corners 
or edges and other defects are to be thoroughly cleaned, and after having been kept 
saturated with water for a period of not less than three hours, it is to be carefully pointed 
and trued with mortar of cement and fine aggregate mixed in the portions used in the 
grade of concrete being finished.  Mortar used in pointing is not to be more than one hour 
old.  The mortar patches are to be cured as specified under “Curing”.  All construction 
and expansion joints in the completed work are to be left carefully tooled and free from 
all mortar and concrete.  The joint filler is to be left exposed for its full length and with 
clean and true edges. 

2. The resulting surfaces are to be true and uniform.  All surfaces that cannot be repaired 
to the satisfaction of the ENGINEER are to be rubbed as specified for Class 2 – Sack 
rubbed finish. 

D. Class 2 – Sack rubbed finish:  Required for exposed surfaces unless sandblasted: 
1. After removal of forms, the rubbing of concrete is to be started as soon as conditions 

permit.  Immediately before starting this work, the concrete is to be kept thoroughly 
saturated with water for a minimum period of three (3) hours. Sufficient time is to have 
elapsed before the wetting down to allow the mortar used in pointing of defects to 
thoroughly set.  Surfaces to be finished are to be rubbed with a medium coarse 
carborundum stone using a small amount of mortar on its face.  The mortar used is to be 
composed of cement and fine sand fixed in the proportion used in the concrete being 
finished.  Rubbing is to be continued until all of the form marks, projections and 
irregularities have been removed, all voids have been filled and a uniform surface has 
been obtained.  The paste produced by this rubbing is to be left in place at this time. 
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2. After concrete above the surfaces being treated has been cast, the final finish is to be 
obtained by rubbing with a fine carborundum stone and water.  This rubbing is to be 
continued until the entire surface is of a smooth texture and uniform colour. 

3. After the final rubbing is completed and the surface has dried, it is to be rubbed with 
burlap to remove loose powder and left fee from all unsound patches, paste, powder and 
objectionable marks. 

E. Class 3 - Floated surface finish:  Required for all unexposed top surfaces. 
1. After the concrete has been compacted, the surface is to be carefully rodded and struck 

off with a strike board to conform to the cross section and grade shown on the drawings.  
Proper allowance is to be made for camber if required.  The strike board can be operated 
longitudinally or transversely and is to be moved forward with a combined longitudinal 
and transverse motion, the manipulation being such that neither end is raised from the 
side forms during the process.  A slight excess of concrete is to be kept in front of the 
cutting edge at all times. 

2. After striking off and consolidating, the surface is to be made uniform by longitudinal or 
transverse floating or both. 

3. After floating has been completed and the excess water removed, but while the concrete 
is still plastic, the surface is to be tested for trueness with a straight edge.  Any depression 
found is to be immediately filled with fresh mixed concrete, struck off, consolidated and 
refinished.  High areas are to be cut down and refinished.  The final surface is to conform 
to the required grade and contour such that the deviation is not greater than 6 mm under 
a 3 m straight edge. 

F. Class 4 - Trowel finish:  Required for all exposed top surfaces that are not to receive a 
broomed finish. 

1. After the concrete has been deposited in place, it is to be compacted and the surface 
struck off by means of a strike board.  The surface is to be made uniform, dense and free 
from voids by wood trowel floating.  When the concrete has hardened sufficiently, the 
surface is not to vary by more than 3 mm under a 3 m straight edge. 

2. It is then to be troweled to a smooth, dense finish using a steel trowel. 

G. Class 5 - Broomed finish:  Required for sidewalk and walkway surfaces and approach slabs. 
1. After the concrete has been deposited in place, it is to be compacted and the surface 

struck off by means of a strike board.  The surface is to be made uniform, dense and free 
from voids by wood trowel floating.  When the concrete has hardened sufficiently, the 
surface is not to vary by more than 3 mm under a 3 m straight edge. 

2. When the concrete has hardened sufficiently, the surface is to be given a broomed finish.  
The strokes of the broom are to be square across the slab with adjacent strokes slightly 
overlapped so as to produce regular corrugations not over 3 mm in depth. 

3. Sidewalk surfaces are to be laid out in blocks with an approved grooving tool as shown 
on the drawings or as directed by the ENGINEER.  An edging tool is to be used along all 
edges of the sidewalks. 

H. Class 6 - Sandblast finish:  Required to roughen construction joints, to prepare and clean 
surfaces to receive waterproofing or sealers or finish exposed surfaces as indicated on the 
drawings. 
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1. A medium sandblast finish for exposed finished surfaces.  This finish is intended to give 
a uniform texture to the concrete but not to expose the coarse aggregate. 

2. Prior to applying a sandblast finish, prepare test panels on concrete that is to be backfilled 
or not exposed.  No sandblasting is to be done until such time as the test panels meet 
with the satisfaction of the ENGINEER as to texture and conformity. 

 GROUT 

A. Mix to flowable consistency, and apply in accordance with manufacturer’s instructions. 

B. Install epoxy grout in all exterior handrail, davit and equipment base plates during erection. 

C. Install dry pack grout as required under column and beam base plates. 

D. Install non shrink grout as required under columns, beams and equipment pads, and for 
doweling to existing concrete. 

 SEALERS 

A. Silane sealer:  To be applied by an approved applicator competent in application of sealers in 
strict accordance with the manufacturer’s recommendations and directions.  Apply Capseal U 
at a rate of 284 ml/m2 and Masterseal SL at a rate of 222 ml/m2. 

 JOINT SEALANTS 

A. Refer to Section 07 92 00 for Joint Sealants. 

B. Seal base of all form tie holes in exposed concrete surfaces using non-shrink grout or 
cementitious waterproofing. 

C. Place cementitious waterproofing in below-grade and liquid retaining structure wall 
construction joint reglets. 

 SANDBLASTING 

A. Conform to the requirements of the Portland Cement Association for sandblasting of concrete 
surfaces. 

B. Use only competent and qualified workers experienced in sandblasting techniques with 
adequate plant and equipment. 

C. Protect from damage all surfaces not scheduled for sandblast finish.  Make good any 
damaged surfaces to the satisfaction of the ENGINEER. 

D. Hoard around work area and prevent air-borne products from contaminating or damaging new 
construction or other existing work. 
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E. Apply the sandblast finish to a designated area of concrete surface.  Match the approved 
sample panel.  This sample area is to be done in the presence of the ENGINEER, and the 
approval is to be given prior to the continuance of the work.  The entire sandblasted surface 
is to match this approved sample area. 

F. Schedule sandblasting operations with placement of concrete so that the most economical 
procedures can be used and the desired finish attained with minimum interference with other 
trades. 

 EXTERNAL FASTENING AND CORING 

A. Do not core concrete without prior written approval of the ENGINEER. 

B. Do not drill inserts or drive power actuated fasteners into structural concrete without prior 
written approval of the ENGINEER. 

 CARBON MONOXIDE PRODUCING EQUIPMENT 

A. Do not place concrete for floor slabs if carbon monoxide producing equipment has been in 
operation in the building or temporary enclosure during the 12 hours preceding the start of 
concreting. 

B. Provide positive ventilation during the 12 hours preceding the start of concreting. 

C. Do not operate carbon monoxide producing equipment in the building or temporary enclosure 
during or within 24 hours after completing the finishing of any floor slab section.  If necessary, 
provide adequate provisions to exhaust all carbon monoxide outside the enclosure. 

 TESTING OF WATERTIGHTNESS OF CONCRETE STRUCTURES 

A. Do not proceed with the watertightness test until the concrete structure is completed and the 
concrete has attained the specified 28 day strengths. 

B. Do not backfill around structures or apply gas proofing membranes, damp proofing, 
membrane waterproofing, masonry, veneers or joint sealants until leakage and gas tests have 
been successfully completed. 

C. Provide clean potable water to fill tanks.  Do not use high pressure effluent water to fill tanks. 

D. Non-potable Plant treated effluent water at ambient pressure can be used in place of potable 
water if potable water is not readily available. 

E. If effluent water is used, be responsible for cleaning the liquid retaining structure of all silts 
and dirt and where leaks are to be repaired clean the repair area thoroughly prior to 
proceeding with repair work. 
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F. Monitor inlets and outlets for leakage and under drain discharges for increases in flow during 
filling operations. 

G. Fill all structures to contain liquid with clean potable or effluent water where accepted.  Fill 
tanks and channels only to design level elevations and in sequences as directed by the 
ENGINEER. 

H. Leave for 96 hours prior to testing for leakage. 

I. Measure any loss of water or leakage during the next 24 hour period. 

J. The ENGINEER will calculate allowances for evaporation from open tanks on the basis of field 
conditions during testing. 

K. Where permissible, an allowable leakage is to be measured as a drop in the water elevation 
over the 24 hour period and will be determined based on actual service intended for the 
structure being tested.  The allowable leakage for the respective structure is to be in 
accordance with the table following.   

L. Maximum allowable leakage for the various structures is tabulated as follows: 

Item 
Maximum Allowable Leakage in a 24 Hour 
Period 

Liquid retaining structures such as tank walls 
and base slabs subject to external high 
groundwater Nil 
Liquid retaining structures such as tank walls 0.1% of Liquid Volume 

M. No leakage or sweating whatsoever of the structure forming drywell will be permitted.   

N. Empty structure, examine, locate and repair all defects and leaks at CONTRACTOR’s 
expense. 

O. Plug and make completely watertight all visible leaks in items requiring nil leakage at 
CONTRACTOR’s expense. 

P. Remedy all leaks in excess of maximum specified at CONTRACTOR’s expense.  Re-test 
structure at CONTRACTOR’s expense after repairing until leakage is less than maximum 
specified. 

Q. Place sealants after all requirements for watertightness have been met as noted on the 
drawings. 

R. Watertightness testing schedule: 
1. Perform tests on individual tanks to ensure that all walls including interior walls and slabs 

are subjected to liquid on one side only to confirm watertightness of each wall or slab. 
2. Schedule and perform tests such that all individual tanks, chambers, and channels are 

tested for watertightness. 
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S. Test and ensure watertightness for all concrete structures designed to hold water; channels, 
chambers, wet wells and tanks. 

 CLEANING 

A. Repair, remove and clean all drips and smears resulting from the work of this section on 
exposed, finished surfaces or surfaces to be subsequently finished. 

B. Hose down sandblasted surfaces.  Brush thoroughly with a stiff broom to remove all dust and 
loose particles. 

END OF SECTION 
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1. General  
 
1.1 RELATED WORK SPECIFIED IN OTHER SECTIONS 
 

.1 Section 01 35 20 – Environmental Procedures  
 

 
1.2 REFERENCE DOCUMENTS 
 

Perform structural steel work in accordance with the following standards, except  
where specified otherwise. All standards to be latest issue at time of Work  
Package issue. 

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

.1 ASTM A108 Standard Specification for Steel Bar, Carbon, 
and Alloy, Cold-Finished 

.2 ASTM F1554 Standard Specification for Anchor Bolts, 
Steel, 36, 55 and 105 ksi Yield Strength 

.3 ASTM F3125/F3125M Standard Specification for High Strength 
Structural Bolts, Steel and Alloy Steel, Heat 
Treated, 120 ksi (830 MPa) and 150 ksi 
(1040 MPa) Minimum Tensile Strength, Inch 
and Metric Dimensions 

 
.2 Canadian Institute of Steel Construction (CISC) / Canadian Paint Manufacturer's 

Association (CPMA): 
 

.1 CISC/CPMA 1-73a A Quick Drying One-Coat Paint for use on 
Structural Steel 

.2 CISC/CPMA 2-75 A Quick Drying Primer for use on Structural 
Steel 

 
.3 Canadian Standards Association (CSA): 

 
.1 The National Building Code of Canada 
.2 CSA G40.20/G40.21 General Requirements for Rolled or Welded 

Structural Quality Steel / Structural Quality 
Steels 

.3 CSA S16 Design of Steel Structures 

.4 CSA S136 North American Specification for the Design 
of Cold-Formed Steel Structural Members 

.5 CSA W47.1 Certification of Companies for Fusion 
Welding of Steel Structures 

.6 CSA W59 Welded Steel Construction (Metal Arc 
Welding) 

 



City of Iqaluit 
LS No. 01, SRS and Lower Sewer 

Structural Steel Framing Section 05 12 00 
Page 2 of 7  

 
 

2019-06-05 TS Version 
 

 
.4 International Organization for Standardization (ISO): 
 

.1 ISO/IEC 17025   General Requirements for the Competence  
of Testing and Calibration Laboratories 

 
.5 Master Painters Institute: 

 
.1 Master Painters Institute Green Performance Standard GPS-1-12 

 
.6 The Society for Protective Coatings (SSPC): 

 
.1 SSPC SP 3 Power Tool Cleaning 
.2 SSPC SP-6 Commercial Blast Cleaning 

 
1.3 DESIGN CRITERIA 
 

.1 Design connections and other work not detailed on drawings, but necessary for completion 
of the Work, in accordance with requirements of the National Building Code of Canada, 
CSA S16 and CSA S136. 

 
.2 Vibration Control for Floors – The Structural Consultant shall coordinate with the Steel 

Fabricator to ensure that the Vibration Criteria are satisfied. 
 
1.4 ADMINISTRATIVE REQUIREMENTS 
 

.1 Coordination: 
 

.1 Where structural steel is scheduled to be finish painted, ensure that shop paint 
primer is compatible with painting coats specified in Division 09, Painting and 
Finishing Schedules, and product meets MPI GPS-1 standard for maximum 
allowable VOC content. 

 
1.5 SUBMITTALS 
 

.1 Product Data: 
 

.1 Submit manufacturer's printed product literature, specifications, and data sheet in 
accordance with Section 01 33 00 – Submittal Procedures. 

 
.2 Shop Drawings: 

 
.1 Submit shop drawings and product data prior to commencement of fabrication. 

 
.2 Shop Drawings shall include shop details and erection diagrams and shall indicate 

framing and grid lines, bearing and anchorage details, framed openings, 
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accessories, schedule of materials, camber and loadings, fasteners, method of 
torquing bolts, and welds using American Welding Society basic weld symbols. 

 
.3 Shop drawings for work designed by fabricator shall bear the stamp and signature 

of a Speciality Structural Engineer registered in the Territory of Nunavut. 
 

.3 Manufacturer Reports: 
 

.1 Submit three copies of certified mill test reports for the materials used. 
 
.1 Where mill test reports originate from a mill outside of Canada or the United 

States of America, the Contractor shall have mill test reports verified by a 
certified laboratory in Canada by testing the material to the specified 
material standards, including boron content. The testing laboratory shall be 
certified to ISO/IEC 17025 by an organization accredited by the Standards 
Council of Canada for the tests required. Samples for testing shall be 
collected by personnel employed by the certified laboratory. A verification 
letter shall be provided by the certified laboratory that includes at a 
minimum, the applicable mill test reports, testing standards, date of 
verification testing, and declaration of material compliance with Contract 
requirements. The verification letter shall be signed by an authorized officer 
of the certified laboratory. 

 
1.6 QUALITY ASSURANCE 
 

.1 Comply with applicable requirements of CSA S16 and CSA S136. 
 

.2 Do welding in accordance with CSA W59. 
 

.3 Welding shall be undertaken only by a company approved by the Canadian Welding 
Bureau to the requirements of CSA W47.1, Certification of Companies for Fusion Welding 
of Steel Structures. 

 
1.7 DELIVERY, STORAGE, AND HANDLING 
 

.1 Waste Management and Disposal: 
 

.1 Separate waste materials for reuse and recycling in accordance with 
Section 01 35 20 – Environmental Procedures. 

 
1.8 QUALIFICATIONS 
 

.1 The Structural Steel Fabricator shall have minimum five (5) years of experience in the 
fabrication of structural steel. 

 
.2 The Structural Steel Erector shall have minimum five (5) years of experience in the erection 

of structural steel. 
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.3 Steel fabricators and erectors must be certified under requirements of CSA W47.1 as 

required by CSA S16. 
 

.4 Welding procedures, welders, and welding operations shall be qualified in accordance with 
Canadian Welding Bureau Standards. 

 
1.9 EXAMINATIONS 
 

.1 Examine and verify all measurements and dimensions critical to the work of this contract. 
 
1.10 TESTING AND FIELD REVIEW 
 

.1 The Specialty Structural Engineer responsible for shop drawings, or their representative, 
shall visit the site to review in place the connections and components designed by that 
Specialty Structural Engineer.  The Specialty Structural Engineer shall be satisfied or take 
steps to ensure that these connections and components substantially comply with the 
Specialty Structural Engineer’s design.  The Specialty Structural Engineer shall then 
provide a sealed and signed letter to the Province to this effect. 

 
.2 Prior to the commencement of work, provide a schedule of shop fabrication to the Testing 

Agency. 
 

.3 The Contractor shall advise the Testing Agency of the scheduling of all shop and field work 
pertaining to this Project.  The Contractor shall permit the testing agency full access to the 
fabrication shop and the site, for the purpose of carrying out his work and he shall provide 
assistance required to aid in the performance of the inspection and testing. 

 
2. Products 
 
2.1 MATERIALS 
 

.1 Steel:  Structural quality, to CSA G40.20. 
 

.1 Structural steel with boron content exceeding 0.0008% will not be permitted. 
 

.2 When steel is to be galvanized, the silicon content shall be either less than 0.04% 
or between 0.15% and 0.25%. 

 
.2 Rolled Structural Steel Sections:  to CSA G40.21, Grade indicated on drawings and 

finished per Architecture. 
 
 

.3 Hollow Structural Steel Sections:  to CSA G40.21, Grade indicated on drawings and 
finished per Architecture.  

 
.4 Cold Rolled Sections: Conforming to CSA S136 with yield strength of 380 MPa. 
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.5 Bolts:  to ASTM F1554. 
 

.6 Anchor Bolts: Conforming to ASTM F1554, yield strength indicated on drawings. 
 

.7 Welding Materials:  Conforming to CSA W59. 
 

.8 Galvanizing:  Conforming to CAN/CSA G164; minimum 600grams per square metre 
coating. 

 
.9 Shop Paint Primer: to CISC/CPMA 2-75 as specified in Division 09, Painting and 

Finishing Schedules meeting requirements of MPI GPS-1 standard for VOC content and 
to CISC/CPMA 1-73a. 

 
.10 Zinc rich paint and touch-up primer for interior surfaces: meeting requirements of Green 

Seal Standard GS-11, Paints and Coatings, for VOC content to be less than 250 g/l. 
 
2.2 DESIGN 
 

.1 Unless otherwise noted, connections and trusses shall be designed by the Specialty 
Structural Engineer to the reference Standards. 

 
.2 Connections of the type and detail shown on the drawings shall be used.  Modifications to 

the specified connection types and details will not be permitted without prior approval from 
the Consultant. 

 
.3 The following connections, and any connections so noted on the structural drawings, shall 

be designed as slip critical and shall be pre-tensioned: 
 

.1 Trusses. 

.2 Elements resisting crane loads. 

.3 Connections for supports of running machines or other live loads that produce 
impact or cyclic loads. 

.4 Connections where bolts are subject to repeated tensile loads. 

.5 Connections using slotted holes in the direction of the load or oversize holes unless 
specifically designed to accommodate movement. 

 
.4 Connections for wind or seismic lateral load-resisting elements, such as bracing and drag 

struts, and others so noted on the structural drawings may be designed as bearing 
connections, but shall be pre-tensioned. 

 
.5 Other bolted connections may be snug tight. 

 
.6 Use standard connection types where connections are not detailed on the structural 

drawings. 
 

.7 Design shall be for the forces and loads shown on the drawings and shall allow for the 
effects of beam deflections.  Provide a minimum of two (2) 19 mm (3/4") diameter 
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ASTM F3125 bolts or an equivalent weld for all beam to girder and beam to column 
connections.  If forces or loads are not given, the connection shall be designed for the 
maximum uniform distributed load that the member can carry for the span shown. 

 
.8 Structural steel members spliced for ease of fabrication or transportation shall have splices 

designed to develop the full strength and stiffness of the member.  Splices shall be subject 
to non-destructive testing as directed by the Client.  The cost for such testing shall be borne 
by the Contractor. 

 
.9 Provide stiffeners in beam webs at all locations where beams pass over supports.  Unless 

noted otherwise in the structural drawings, web stiffeners shall be 10 mm minimum. 
 

.10 Provide separators for all double members in accordance with CSA S16. 
 
2.3 FABRICATION 
 

.1 Fabricate and assemble structural steel in shop to greatest extent possible, and as follows: 
 
.1 Fabricate beams, columns, and other members of continuous sections in accordance 

with CSA S16; do not splice pieces unless specifically shown on the drawings or 
written authorization from the Consultant. 
 

.2 Provide 10 mm web stiffeners to both sides of beams over all supports unless 
specifically noted otherwise. 

 
.2 Fabricate structural steel in accordance with CSA S16 and CSA S136, reviewed fabrication 

and erection documents, and as follows: 
 

.1 Camber structural steel members where indicated. 
 

.2 Identify high strength structural steel and maintain markings until steel has been 
erected. 

 
.3 Mark and match mark materials for site assembly. 

 
.4 Fabricate ends of columns and other members subjected to compression factors to 

transmit full cross-sectional capacity of column or member, under otherwise noted. 
 

.5 Complete structural steel assemblies, including welding of units, before starting 
shop priming operations. 

 
.3 Shop weld shear stud connectors with automatic stud welding equipment.  Thoroughly 

clean surface to which studs are to be welded.  Ensure stud stem is perpendicular to surface 
to which it is attached. 
 

.4 Holes: 
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.1 Provide holes required for securing other work to structural steel framing and for 
passage of other work through steel framing members. 
 

.2 Cut, drill, or punch holes perpendicular to steel surfaces; do not cut holes or enlarge 
holes by flame cutting. 

 
.3 Drill holes in bearing plates. 

 
.4 Provide weep holes 10 mm in diameter in tops and bottoms of all HSS columns. 

 
2.4 SURFACE PREPARATION AND SHOP PRIMING 
 

.1 Where structural steel is scheduled to be finish painted, prepare surfaces in accordance with 
Steel Structures Painting Council, SP-6 - Commercial Blast Cleaning. 

 
.2 Apply shop paint primer in accordance with CSA-S16 and manufacturer’s instructions to 

a dry film thickness of 50 to 75 micrometers. 
 
3. Execution 
 
3.1 ERECTION 
 

.1 Erect structural steel in accordance with CSA S16, CSA W59, and CSA S136. 
 

.2 Structural steel erector is fully responsible for erection methods, equipment, workmanship, 
and safety precautions. 

 
.3 Obtain the Consultant’s approval prior to field cutting or altering of members. 

 
.4 Field touch up shop paint primer at bolts, welds and burned or scratched surfaces.  Use 

same primer as applied in shop. 
 
 

END OF SECTION 
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PART 1 GENERAL 

1.1 Description 

1.1.1 This section specifies requirements for the design, supply, fabrication and installation 
of the followings but is not necessarily limited to: 

.1 Handrails and posts. 

.2 Covers, grating, platforms, stairs. 

.3 Base and cap plates. 

.4 Miscellaneous angle framing. 

.5 Pipe bollards. 

.6 Ladders. 

.7 Countertop support channels. 

.8 Accessories, including all embedded plates. 

1.2 Related Work Specified in Other Sections 

1.2.1 Section 01 33 23 – Shop Drawings, Product Data and Samples 

1.2.2 Section 03 30 00 - Cast-In-Place Concrete 

1.2.3 Section 09 91 00 - Painting 

1.3 References 

1.3.1 Perform miscellaneous metal work in accordance with the following standards, except 
where specified otherwise. All standards to be latest issue at time of Work Package 
issue.  

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

.2 ASTM A36/A36M, Standard Specification for Carbon Structural Steel. 

.3 ASTM A53/A53M, Standard Specification for Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated Welded and Seamless. 

.4 ASTM A108, Steel Bars, Carbon, Cold-Finished, Standard Quality. 

.5 ASTM A307, Standard Specification for Carbon Steel Bolts and Studs, 60,000 
PSI Tensile Strength. 
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.6 ASTM A325M, Specification for Structural Bolts, Steel, Heat Treated 830 MPa 
Minimum Tensile Strength Metric. 

.7 ASTM 316, Stainless Steel plate. 

.8 ASTM A653/A653M, Standard Specification for Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. 

1.3.2 Canadian General Standards Board (CGSB) 

.1 CAN/CGSB-1.40, Anti-corrosive Structural Steel Alkyd Primer. 

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

1.3.3 Canadian Standards Codes 

.1 The National Building Code of Canada. 

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

.3 CSA-S16.1, Design of Steel Structures. 

.4 CSA W47.1, Certification of Companies for Fusion Welding of Steel. 

.5 CSA W48, Filler Metals and Allied Materials for Metal Arc Welding. 

.6 CSA W59, Welded Steel Construction (Metal Arc Welding). 

.7 CAN/CSA S157, Strength Design in Aluminum 

1.4 Quality 

1.4.1 Structural steel fabricator to be certified as a Division 2 company under CSA-W47.1, 
“Certification of Companies for Fusion Welding of Steel Structures”, or CSA Standard 
W55.3, “Resistance Welding Qualification Code for Fabricators of Structural 
Members”, or both, as applicable. 

1.4.2 Welding of steel is to be as per CSA-W59.  Welding of aluminum to be as per 
CSA-W59.2. 

1.4.3 In the event of conflict between pertinent codes and regulations and the requirements 
of the referenced standards of these specifications, the provisions of the more 
stringent are to govern. 

1.4.4 Test Reports: Certified test reports showing compliance with specified performance 
characteristics and physical properties. 

1.4.5 Certificates: Product certificates signed by manufacturer certifying materials comply 
with specified performance characteristics and criteria and physical requirements. 
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1.4.6 Perform work to the highest standard of modern shop and field practice, by personnel 

experienced in this Work. Accurately fit joints and intersecting members in true planes 
with adequate fastening. Build and erect the Work plumb, true, square, straight, level, 
accurate to the sizes shown, and free from distortion or defects. 

1.4.7 Fabricator qualifications: a firm experienced in producing metal fabrications similar to 
those indicated for this project and with a record of successful in-service 
performance, as well as sufficient production capacity to produce required units. 

1.4.8 Welding: qualify procedures and personnel according to the following: 

.1 Welders shall be qualified by Canadian Welding Bureau for classification of work 
being performed. 

.2 The fabricator shall be certified to CSA W47.1, Division 1 or 2.1. 

.3 Do welding inspection to CSA W178. 

.4 Resistance welding: to CSA W55.3. 

1.4.9 Fusion welding: to CSA W59 

1.5 Submittal  

1.5.1 Submit in writing evidence of qualification for welding under CWB. 

1.5.2 Submit evidence of ability to weld reinforcing steel in accordance with CSA-W186. 

1.6 Shop Drawings 

1.6.1 Submit shop drawings in accordance with Section 01 33 00 and 01 33 23: 

.1 Indicate materials, core thicknesses, finishes, connections, joints, method of 
anchorage, number of anchors, supports, reinforcement, details, and 
accessories. 

.2 For items where design is delegated to fabricator, provide shop drawings signed 
and sealed by the professional engineer registered in the Territory of Nunavut. 

.3 Show all shop and erection details including cuts, copes, connections, holes, 
threaded fasteners, rivets, and welds. 

.4 Show all welds, both shop and field, by the currently recommended symbols of 
the Canadian Welding Bureau. 

1.7 Product 

1.7.1 Use all means necessary to protect fabrications before, during and after installation. 

1.7.2 In the event of damage, immediately make all repairs and replacements necessary to 
the approval of the Engineer at no additional cost to the contract. 
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1.8 Delivery, Storage, and Handling 

1.8.1 Exercise due care in storing, handling, and erecting all materials and support all 
materials properly at all times so that no piece will be bent, twisted or otherwise 
damage structurally or visibly. 

1.8.2 Correct damaged material and where the Engineer deems damage irreparable, 
replace the affected items at no additional expense to Owner. 

1.8.3 Apply protective covering to face of all exposed finished metalwork before it leaves 
shop, covering to remain until item installed. 

1.8.4 Fabricate large assemblies so they can be safely and easily transported and handled 
to their place of installation. 

1.9 Job Conditions 

1.9.1 Coordinate this Work with the remainder of the Work and exercise the necessary 
scheduling to ensure that all Work is carried out and all items incorporated during the 
appropriate construction phase. 

1.9.2 Provide items to be built-in to those trades affected, along with dimensioned settling 
drawings in proper time to be installed in the Work. 

1.9.3 Protect other Sections of the Work from damage by this Section of the Work. 

PART 2 PRODUCTS 

2.1 Materials 

2.1.1 Structural steel members and plates:  To CAN/CSA-G40.21 of Type W weldable 
steel.  Minimum yield strength 350 MPa for Class C Hollow Structural Steel members 
and Rolled W-Shape and Tees Sections, 300 MPa for Rolled Channels and Plates. 

2.1.2 Structural Steel Angles: To CAN/CSA-G40.21 of Type W weldable steel.  Minimum 
yield strength 300 MPa. 

2.1.3 Column base and cap plates and miscellaneous steel to meet 
CAN/CSA-G40.21-300W. 

2.1.4 Steel pipe: to ASTM A53/A53M, standard weight (Schedule 40), unless another 
weight is indicated or required by structural loads, finish as indicated. 

2.1.5 Aluminum extrusions tubes and pipes: ASTM B221/B221M, Type 6063-T6, clear 
anodized. 

2.1.6 Aluminum extruded bar and shapes: In accordance with ASTM B221, Type 6061-T6 
clear anodized 
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2.1.7 Aluminum-alloy rolled tread plate: ASTM B632/B632M, Type 6061-T6, clear 

anodized. 

2.1.8 Aluminum sheet and plate: ASTM B209, Type 6061-T6 clear anodized 

2.1.9 Welding materials as per CSA-W59. 

2.1.10 Welding electrodes: to CSA W48 Series. 

2.1.11 Stainless steel:  ASTM Type 316 as shown on the drawings. 

2.1.12 High tensile bolts, nuts and washers as per ASTM A325. 

2.1.13 Anchor bolts, nuts and washers as per ASTM A307. 

2.1.14 All fastenings in stainless steel and aluminum, use stainless steel Type 316 ELC 
ASTM A167. 

2.1.15 All fasteners submerged in water or sewage:  Stainless steel Type 316 ELC 
ASTM A167. 

2.1.16 Headed concrete anchors: From steel conforming to ASTM A108-07, sizes as 
required: 

.1 Minimum tensile stress 414 MPa  

.2 Minimum yield stress 345 MPa  

.3 Minimum elongation - 50 mm  20% 

.4 Acceptable manufacturers: Nelson, Erico 

2.1.17 Shop and field studs to be Nelson headed type anchors with fluxed ends or approved 
equivalent.  Sizes as detailed on drawings. 

2.1.18 Grout: non-shrink, non-metallic, flowable, 15 MPa at 24 hours 

2.1.19 Galvanizing:  Conform to CAN/CSA-G40.20/G40.21 

2.1.20 Primer where further painting is specified:  Conform to CISC/CPMA 2-75, “Structural 
Steel Primer”. 

2.2 Fabrication 

2.2.1 Fabricate in strict accordance with the approved shop drawings and the reference 
standards. 

2.2.2 Fabricate work square, true, straight and accurate to required size, with joints closely 
fitted and properly secured. 

2.2.3 No cutting or provision for holes except as on approved drawings. 
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2.2.4 Where possible, fit and shop assemble work, ready for erection 

2.2.5 Use self-tapping shake-proof flat round headed screws on items requiring assembly 
by screws or as indicated. Use screws for interior metal work. Use welded 
connections for exterior metal work unless otherwise approved by Engineer. 

2.2.6 Shop and field connections as indicated on drawings, as specified herein or, in 
absence of any indication, conform to CSA S16, “Limit States Design of Steel 
Structures”. 

2.2.7 Make design connections adequate to carry reactions shown on drawings or as 
detailed.  No drilling in beam flanges permitted except as noted on structural 
drawings. 

2.2.8 Ensure exposed welds are continuous for length of each joint. File or grind exposed 
welds smooth and flush. Seal exterior steel fabrications to provide corrosion 
protection in accordance with CAN/CSA S16. 

2.2.9 Perform steel welding in according to CSA W59 and the fabricator certified to CSA 
W47.1. 

2.2.10 Perform aluminum welding in accordance with CSA-W59.2. 

2.2.11 File or grind all exposed welds smooth and flush. Repair or fill all pits, cracks, and 
holes. Grind and polish all handrails to a smooth, even surface. Smooth all inside 
corners, returns. 

2.2.12 Insulate when necessary to prevent electrolysis due to metal-to-metal contact or 
metal to masonry or concrete contact. Use bituminous paint or other approved 
method. 

2.2.13 Provide fastenings, including anchor bolts, bolts, lag screws, expansion bolts, straps, 
brackets, etc. required for the fabrication and erection of work of this Section. 

2.2.14 Tolerances of all miscellaneous metal to be maintained strictly in accordance with 
CAN/CSA S16. 

2.3 Cleaning 

2.3.1 Clean all structural steel surfaces sufficiently to accept hot dip zinc galvanizing.  Use 
the following abrasive cleaning and/or chemical methods as required. 

.1 Clean all structural steel surfaces of all material which cannot be cleaned by 
chemical methods.  Use necessary blast methods in accordance with SSPC 
specifications to ensure base steel is thoroughly cleaned. 

.2 Caustic Cleaning:  Use a hot alkali solution to remove organic contaminants such 
as dirt, paint markings, grease, and oil from the metal surface. 

.3 Pickling:  Remove scale and rust from the steel surface by pickling in a dilute 
solution of hot sulfuric acid or ambient temperature hydrochloric acid. 
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.4 Fluxing:  Use a fluxing method suitable for the galvanizing process to remove 
oxides and prevent further oxides from forming on the surface of the metal prior 
to galvanizing. 

.5 Arrange for inspection of both cleaning and galvanizing. 

2.3.2 All material to be cleaned by scraping, wire brushing or other effective means to 
remove loose mill scale, rust, oil, dirt and other foreign matter.  After the material has 
been effectively cleaned, one coat of primer or one-coat paint if no further painting is 
specified is to be applied in the shop, except as follows: 

.1 Surface of steel to be encased or in contact with concrete. 

2.3.3 All abrasions of the primer or paint, field joints, etc. are to be cleaned and painted 
using the specified shop primer or paint. 

2.4 Corrosion Protection 

2.4.1 Conform to Section 09 91 00-Painting. 

2.4.2 Galvanizing: Hot dip galvanize items as indicated in accordance to CSA 
G40.20/G40.21. 

2.4.3 Zinc primer: zinc rich, ready mix to CAN/CGSB-1.181. 

2.5 Isolation Coating 

2.5.1 Isolate aluminum from following components, by means of bituminous paint: 

.1 Dissimilar metals except stainless steel, zinc, or white bronze of small area. 

.2 Concrete, mortar and masonry. 

.3 Wood. 

2.6 Shop Painting 

2.6.1 Apply one shop coat of primer to metal items. 

2.6.2 Use primer unadulterated, as prepared by manufacturer. Paint on dry surfaces, free 
from rust, scale, grease. Do not paint when temperature is lower than 7 degrees C. 

2.6.3 Clean surfaces to be field welded; do not paint 

2.7 Aluminum Stairs 

2.7.1 Structural aluminum channel sections in accordance with drawings and to aluminum 
extruded bar and shapes: In accordance with ASTM B221, Type 6061-T6 clear 
anodized 

2.7.2 Aluminum treads. 
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2.7.3 Nonslip aluminum grating with bearing bars depth and spacing to suit lad and span, 

and as shown on drawings. 

2.7.4 All edges to be banded. 

2.7.5 Nonslip checker plated nosing treads 305 mm width. 

2.7.6 Welding materials: to CSA W59. 

2.7.7 Welding electrodes: to CSA W48 Series. 

2.7.8 Stainless steel fasteners: type 316 ELC ASTM A167. 

2.8 Aluminum Handrailing 

2.8.1 Circular pipe handrailing, aluminum, of welded construction to CAN3-S157 as shown 
on the drawings. 

2.8.2 Aluminum to be clear anodized prior to fabrication. 

2.8.3 Smooth all shop welds and treat with coating to match anodized material, as 
recommended by the manufacturer, for the intended use. 

2.9 Aluminum Access Ladders  

2.9.1 Aluminum access ladders and rungs welded construction to CAN3-S157, 
Alloy 6351-T6 and to be as detailed on the drawings.  Finish to be clear anodized. 

2.9.2 Fixed Ladder Extension Safety Post: 

.1 Adjustable spring balanced safety post with adjustable mounting brackets to 
fit ladder-rung spacing. 

.2 Ladder extension equipped with automatic self-lock when fully extended; 
upward and downward movement controlled by stainless steel spring 
balance mechanism. 

.3 Finish: Safety yellow enamelled steel 

.4 Basis-of-Design Materials: Bilco LadderUp Safety Post, Model LU-1. 

2.9.3 Aluminum Roof Access Ladders 

2.10 Weir Plates 

2.10.1 Weir plates:  Aluminum Alloy Type 6061-T6 as detailed on the drawings. 

2.11 Channel Frames 

2.11.1 Fabricate frames from steel, sizes of channel and opening as indicated. 
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2.11.2 Weld channels together to form continuous frame for jambs and head of openings, 

sizes as indicated. 

2.11.3 Finish: galvanized. 

2.12 Bollards 

2.12.1 Fabricate pipe bollards from galvanized Schedule 40 steel pipe and according to 
details on drawings. 

2.12.2 Concrete fill: comply with requirements of Section 03 30 00. 

2.13 Safety Chains 

2.13.1 Removable 5 mm chain, 13 mm x 29 mm oval shaped 316 SS stainless steel links, 
snaphooks and eye unless noted otherwise. 

2.14 Work Tables 

2.14.1 Stainless steel top plate 6 mm thick. 

2.14.2 Top framing to consist of angles at 400mm on center, minimum size angle 76x76x8. 

2.14.3 Top perimeter framing to consist of HSS section, minimum 76x76x6.4 

2.14.4 Vertical supports to consist of angle 100x100x8 complete with angle 76x76x6.4 knee 
braces. 

2.14.5 Base plate 150x150x12 (anchor is not required). 

2.15 Lifting Hooks and Rail Supports 

2.15.1 According to details on drawings. 

2.15.2 Hot dip galvanized steel construction. 

2.16 All Other Miscellaneous 

2.16.1 All other miscellaneous items as shown on the drawings are to be galvanized unless 
otherwise specified or shown on the drawings. 

PART 3 EXECUTION 

3.1 Surface Conditions 

3.1.1 Prior to installation of the work of this section, carefully inspect the installed work of all 
other trades and verify that all such work is complete to the point where this 
installation may properly commence. 
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3.1.2 Verify that metal may be fabricated and erected in strict accordance with the original 

design, the approved shop drawings and the referenced standards. 

3.1.3 In the event of a discrepancy, immediately notify the Engineer. 

3.1.4 Do not proceed with fabrication or installation in areas of discrepancy until all such 
discrepancies have been fully resolved. 

3.2 Erection 

3.2.1 Erect in accordance with approved drawings and in accordance with 
manufacturer's/fabricator's written instructions and contract documents.  Erect true, 
plumb, level and rigid. Use temporary bracing where necessary to take care of all 
loads to which the structure may be subject, including erection equipment and 
operation of same.  Leave such bracing in place as long as required for safety. 

3.2.2 Supply finished items to be built-in to those trades along with instructions for proper 
installation. 

3.2.3 Tolerance of all structural steel to be maintained strictly in accordance with 
CAN/CSA-S16. 

3.2.4 Install architectural metal work using hidden mechanical fasteners. 

3.2.5 Fasteners to draw adjoining sections together in proper, true alignment, and are 
capable of field adjustment. 

3.2.6 All fasteners, mountings to be non-loosening and installed so that they will be hidden 
at completion. 

3.2.7 Isolate dissimilar metals in a manner approved by the Engineer to prevent electrolytic 
action or corrosion. 

3.2.8 Use bolts for field connections except where welded field connections called for on 
drawings. 

3.2.9 Do welding work in accordance with CSA W59 unless specified otherwise. 

3.2.10 Finish exposed fastening devices to match and to be compatible with material 
through which they pass. 

3.2.11 Provide components for building by other sections in accordance with shop drawings 
and schedule. 

3.2.12 Hand items over for casting into concrete or building into masonry to appropriate 
trades together with setting templates. 

3.2.13 Touch-up rivets, field welds, bolts and burnt or scratched surfaces after completion of 
erection with primer. 

3.2.14 Touch-up galvanized surfaces with zinc rich primer where burned by field welding. 
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3.3 Fastenings 

3.3.1 Provide fastenings, including anchor bolts, bolts, lag screws, expansion bolts, straps, 
brackets, etc. required for the fabrication and erection of this Section. 

3.3.2 Use exposed fastenings and accessories of the same material, colour and finish as 
the base metal. 

3.3.3 Keep exposed fastenings to a minimum and space evenly. 

3.3.4 Use only permanent type fastenings; do not use wood or organic plugs. 

3.4 Ladder, platform and angle lintels 

3.4.1 Install steel work as indicated on drawings complete with anchors. 

3.5 Channel Frames 

3.5.1 Install steel channel frames to openings as indicated. 

3.6 Pipe Bollards 

3.6.1 Anchor bollards in place with concrete footings. Support and brace bollards in 
position in footing excavations until concrete has been placed and cured. 

3.6.2 Fill bollards solidly with concrete, mounding top surface. 

3.7 All other miscellaneous  

3.7.1 Install all other miscellaneous items as shown on the drawings. 

3.8 Protection 

3.8.1 Protect completed work from damage during and after installation. 

3.8.2 Protective covering to remain on architectural metal work installed under this Section 
until just before Engineer’s inspection. 

3.8.3 Any architectural metal work of this Section damaged or having finish marred or 
discoloured in any way shall be rejected and shall be removed from the site 
immediately and replaced with new at no cost to the Owner. 

3.8.4 Field repair or refinishing of damaged, marred or discoloured finishes will not be 
accepted. 

3.9 Cleaning 

3.9.1 Perform cleaning after installation to remove construction and accumulated 
environmental dirt. 
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3.9.2 Upon completion of installation, remove surplus materials, rubbish, tools and 

equipment barriers. 
END OF SECTION  
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Section 06 08 99 Rough Carpentry for Minor Works 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

.1 Section 07 21 16 - Blanket Insulation  

.2 Section 07 21 13 - Board Insulation 

.3 Section 09 91 00 - Painting 

.4 Section 26 05 00 - Common Work Results for Electrical 

1.2 REFERENCE STANDARDS  

.1 ASME International (ASME):  
.1 ASME B18.6.1- 1981, Wood Screws (Inch Series) 

.2 ASTM International (ASTM):  
.1 ASTM C954 18, Standard Specification for Steel Drill Screws for the Application of Gypsum 

Panel Products or Metal Plaster Bases to Steel Studs from 0.033 in. (0.84 mm) to 0.112 in. 
(2.84 mm) in Thickness 

.2 ASTM F1667- 13, Standard Specification for Driven Fasteners: Nails, Spikes and Staples 
.3 CSA Group (CSA)  

.1 CSA O121- 08, Douglas Fir Plywood 

.2 CSA O141- 05, Softwood Lumber. 

.3 CSA O151- 09, Canadian Softwood Plywood 

.4 CSA-O325- 07, Construction Sheathing 
.4 National Lumber Grades Authority (NLGA):  

.1 NLGA Standard Grading Rules for Canadian Lumber 2017 

1.3 SUBMITTALS  

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

.2 Action Submittals (to be submitted before starting any work of this Section):  
.1 Product Data:  

.1 submit manufacturer's instructions, printed product literature and data sheets for rough 
carpentry work and include product characteristics, performance criteria, physical size, 
finish and limitations. 

.3 Informational Submittals (to be provided during the course of Work):  
.1 Material Certificates:  

.1 Submit certificates when requested. 

1.4 BACKBOARDS  

.1 Backboard Materials:  
.1 Provide electrical equipment backboards for mounting electrical equipment as indicated. Use 

19 -mm thick plywood on 19 x 38-mm furring around spacing, perimeter and at maximum 305 
mm intermediate. 
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1.5 QUALITY ASSURANCE  

.1 Regulatory Approvals: Wood products used for sheathing and framing must clearly indicate on 
the face or edge the manufacturer of material, standard to which it was produced, grade of 
material including whether grade is visually graded or machine-stress rated, and exterior use 
where applicable, in accordance with listed reference standard. 

.2 Lumber Identification: Identified by grade with a stamp of an agency certified by the Canadian 
Lumber Standards Accreditation Board. 

.3 Plywood Identification: Identified by grade mark in accordance with applicable CSA standards. 

.4 Plywood Panel Construction Sheathing Identification: Identified by grade mark in accordance with 
applicable CSA standards. 

1.6 DELIVERY, STORAGE, AND HANDLING  

.1 Delivery and Acceptance Requirements: Protect materials from weather while in transit and on 
the jobsite. 

.2 Storage and Handling Requirements:  
.1 Store materials at least 150 mm above the ground on pallets or blocks 
.2 Cover with protective waterproof sheets allowing for air circulation and ventilation under the 

covering 
.3 Protect edges and corners of sheet materials from damage during handling and storage 
.4 Protect kiln dried and seasoned wood materials under conditions that will not cause an 

increase to moisture content 
.5 Stack, lift, brace, cut and notch engineered lumber products in accordance with 

manufacturer's instructions and recommendations 
.6 Store separated reusable wood waste convenient to cutting station and work areas 

PART 2  PRODUCTS 
2.1 DESCRIPTION  

.1 Regulatory Requirements:  
.1 Lumber Grades: Provide lumber products that are all sides finished (S4S) in nominal 

dimensions required for the project, grade-marked by accredited agencies of the Canadian 
Lumber Standards Accreditation Board, that conform to National Grading Rules published by 
the National Lumber Grades Authority, and that have the following characteristics:  
.1 Grading: Machine Grading, Visual Grading, or Both 
.2 Moisture Content: Kiln Dry, 19% or less 
.3 Structural Design Properties: Strength and related properties in accordance with CSA 

O86 
.4 Sizes: Nominal dressed dimensions described in CSA O141for surfaced dry conditions 

and wood species 
.2 Panel Grades: Provide panel products that are grade-marked by agencies recognized by 

CSA O325and the National Institute of Standards and Technology, Voluntary Product 
Standard PS 2 04 Performance Standard for Wood-Based Structural-Use Panels as modified 
by other listed CSA panel standards. 

2.2 PERFORMANCE CRITERIA  

.1 Lumber Grades: Provide lumber products as described in Paragraph 2.1.1.1 in accordance with 
Regulatory Requirements. 
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.2 Panel Grades: Provide panel products as described in Paragraph 2.1.1.2 in accordance with 
Regulatory Requirements. 

2.3 MATERIALS  

.1 Light Framing - construction grade or better with the following minimum properties:  
.1 Sizes: Maximum 38 mm width by maximum 89 mm depth 
.2 Finger-Jointed Materials: Not allowed. 
.3 Species Group: Spruce-Pine-Fir (SPF) 

.2 Miscellaneous Framing, Blocking and Strapping - standard grade or better with the following 
minimum properties:  
.1 Sizes: Maximum 38 mm width by maximum 89 mm depth 
.2 Finger-Jointed Materials: Not allowed. 
.3 Species Group: Spruce-Pine-Fir (SPF). 

.3 Truss Joist I-joist (TJI) roof framing as per structural and architectural drawings. 

.4 Plywood Blocking and Backing Panels: 

.5 DF and Canadian Softwood Plywood (CSP) using exterior grade adhesives meeting requirements 
of CSA O121or CSA O151  
.1 Kiln dry plywood to moisture content of 15% or less 
.2 Concealed Blocking: Select Grade (SEL) CSP 
.3 Exposed Panels and Panel Boards: Good One Side (G1S) Douglas Fir Plywood 

.6 Sheathing:  
.1 Plywood sheathing only. 

.7 Thickness as required by span rating and meeting requirements of CSA O325  
.1 Plywood: Exterior rated, sheathing grade square-edged DF or CSP meeting requirements of 

CSA O121or CSA O151 

2.4 ACCESSORIES  

.1 Driven Fasteners - steel nails, spikes, brads and staples meeting requirements of ASTM F1667:  
.1 Ensure length is sufficient to penetrate connecting solid wood materials. 
.2 Exterior work: hot-dipped galvanized 
.3 Interior high humidity work: hot-dipped galvanized 
.4 Interior work: electroplated zinc plated, or cadmium plated 
.5 Pressure treated materials: refer to Section 06 05 73 - Wood Treatment 

.2 Rough Hadware: manufacturer recommended fastening devices and anchors, including bolts, 
nuts, and washers meeting requirements of ASTM A307:  
.1 Ground contact materials: stainless steel 
.2 Exterior work: hot-dipped galvanized 
.3 Interior high humidity work: hot-dipped galvanized 
.4 Interior work: electroplated zinc plated, or cadmium plated 
.5 Pressure treated materials: refer to Section 06 05 73 - Wood Treatment 

.3 Wood Screws - use steel screws meeting requirements of ASME B18.6.1:  
.1 Exterior work: galvanized, ceramic coated or stainless steel 
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.2 Interior work: galvanized 
.4 Prefabricated Metal Anchoring Systems, Framing Connectors and Hangers: Prefabricated hot-

dipped zinc-coated steel products tested or designed in accordance with CSA O86; types and 
configurations as indicated on drawings. 

.5 Proprietary Fasteners: Toggle bolts, expansion shields and lag bolts, screws and lead or 
inorganic fibre plugs, explosive actuated fastening devices, recommended for purpose by 
manufacturer. 

PART 3  EXECUTION 
3.1 EXAMINATION  

.1 Verification of Conditions: Verify conditions of substrates previously installed under other Sections 
or Contracts are acceptable for rough carpentry installation in accordance with manufacturer's 
written instructions.  
.1 Inform Consultant of unacceptable conditions immediately upon discovery. Do not construct 

unless authorized to proceed. 
.2 Proceed with installation only after unacceptable conditions have been accepted and then 

remedied. 

3.2 PREPARATION  

.1 Treat surfaces of material with wood preservative, before installation. 

.2 Apply preservative by dipping, or by brush to completely saturate and maintain wet film on 
surface for minimum 3 minute soak on lumber and 1 minute soak on plywood. 

.3 Re-treat surfaces exposed by cutting, trimming or boring with liberal brush application of 
preservative before installation. 

3.3 INSTALLATION  

.1 Blocking, Furring and Grounds:  
.1 Set miscellaneous rough carpentry to required levels and lines with members plumb, true-to-

line, cut, and fitted. 
.2 Fit miscellaneous rough carpentry to other construction. 
.3 Scribe and cope as needed for accurate fit. 
.4 Locate furring, nailers, blocking, grounds, and similar supports as required and attach to 

other construction. 
.2 Roof Edge, Cant Strips and Plates:  

.1 Construct wooden roof curbs around openings in the roof for vents, ducts, and other 
penetrations. 

.2 Provide continuous wood backing for flashings. 

.3 Provide solid wood or plywood sheathing and backing to receive membrane and metal 
flashings, conforming to Canadian Roofing Contractors Association (CRCA)Manual. 

.4 Do not use pressure preservative treated wood when it is in direct contact with roof 
underlayment or styrene-butadiene-styrene (SBS)adhered roof membranes. 

.3 Backing in Wood Stud Assemblies as required; coordinate installation and locations with 
Drawings, shop drawings and in accordance with the following:  
.1 Install 19 mm CSP G1S plywood on all walls receiving wall-mounted equipment. 
.2 Minimum 2 stud spaces or 1220-mm wide x 1200-mm long panels 
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.3 Secure plywood to studs. 
.4 Electrical and Telecommunications Panels:  

.1 Install 19 mm DFP G1S plywood on all walls in telephone and Electrical rooms receiving 
wiring and equipment 

.2 Minimum 1220 mm x 2440 mm panels on periphery walls over 300 mm wide, mounted 150 
mm off of finished floor 

.3 Coordinate installation and locations with [26 05 00 - Common Work Results for Electrical] 

.4 Paint panels with 2 coats of light-coloured fire-retardant paint finish as specified; coat all 
sides of panels (back, front and sides) to meet the intent of fire resistance rated panel 
requirements listed in CSA T530and ANSI/TIA/EIA 569B requirements. 

3.4 CLEANING  

.1 Progress Cleaning: Clean in accordance with Section 01 74 00 - Cleaning.  
.1 Leave Work area clean at end of each day. 

.2 Final Cleaning: Upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01 74 00 - Cleaning. 

End of Section 
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Part 1 General 

1.1 SCOPE OF WORK 

.1 The Scope of Work shall include all decking shown on the contract drawings. 

1.2 RELATED SECTIONS 

.1 Submittal Procedures Division 1 

.2 Quality Control Division 1 

.3 Rough Carpentry Section 06 10 00 

.4 PI-Joistss Section 06 17 53 

1.3 REFERENCE STANDARDS 

.1 Perform all work in accordance with the following standards, except where specified 
otherwise.  All standards to be latest issue at time of tender. 

.1 “National Building Code of Canada 2020” 

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

.1 ASTM A653/A653M-07, “Standard Specification for Steel Sheet, Zinc-
Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the 
Hot-Dip Process”. 

.3 American Wood Preservers' Association (AWPA) 

.1 AWPA A2-06, “Standard Methods for Analysis of Water-bourne 
Preservatives and Fire Retardant Formulations”. 

.2 AWPA A3-05, “Standard Methods for Determining Penetration of 
Preservatives and Fire Retardants”. 

.4 Canada Green Building Council (CaGBC) 

.1 LEED Canada-NC Version 1.0-2004, LEED (Leadership in Energy and 
Environmental Design): Green Building Rating System Reference 
Package for New Construction and Major Renovations. 

.5 Canadian Standards Association (CSA International) 

.1 CSA B111, “Wire Nails, Spikes and Staples”. 

.2 CSA-O80 Series-08, “Wood Preservation”. 

.3 CSA-O80.20, “Fire-Retardant Treatment of Lumber by Pressure 
Processes”. 
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.4 CAN/CSA-O86-01, “Engineering Design in Wood (Limit States Design)”. 

.5 CAN/CSA-O86S1-05, “Supplement No. 1 to CAN/CSA-O86-01, 
“Engineering Design in Wood”. 

.6 Forest Stewardship Council (FSC) 

.1 FSC-STD-01-001, “FSC Principle and Criteria for Forest Stewardship”. 

.2 FSC-STD-20-002, “Structure and Content of Forest Stewardship 
Standards V2-1”. 

.3 FSC Accredited Certified Bodies. 

.7 National Lumber Grades Authority (NLGA) 

.1 NLGA Standard Grading Rules for Canadian Lumber 2005. 

.8 South Coast Air Quality Management District (SCAQMD), California State 
(SCAQMD) 

.1 SCAQMD Rule 1113-04, “Architectural Coatings”. 

.2 SCAQMD Rule 1168-05, “Adhesives and Sealants Applications”. 

.9 Provincial safety standards where applicable. 

1.4 REGULATIONS 

.1 Abide by the current bylaws and regulations of the province and/or municipality in which 
the work is located, and abide by the current laws and regulations with regard to public 
safety. 

.2 The regulations of the Minister of Labour, Occupational Health and Safety Act, the 
Workers’ Compensation Board and other applicable acts administered by the authority 
having jurisdiction of the province apply to the work of this section. 

1.5 SAFETY 

.1 Carry out work in accordance with the current Occupational Health and Safety Act and 
construction safety regulations. 

1.6 SUBMITTALS 

.1 Submittals in accordance with Division 1 - Submittal Procedures. 

1.7 DELIVERY, STORAGE AND HANDLING 

.1 Deliver all wood decking to the site in bundles easily identified and properly marked. 

.2 Store and handle all wood decking on site in accordance with the manufacturer’s 
recommendations in vertical position, and protect from weather or damage. 
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1.8 QUALITY ASSURANCE 

.1 Lumber identification by grade stamp of an agency certified by Canadian Lumber 
Standards Accreditation Board. 

1.9 PAYMENT 

.1 Payment for the work of this section shall be on a lump sum basis as tendered which 
shall be full compensation for all labour, materials, and equipment necessary to complete 
the work, including all subsidiary and incidental items thereto for which separate payment 
is not elsewhere provided. 

Part 2 Products 

2.1 MATERIALS 

.1 Forest Stewardship Council (FSC) certified. 

.2 Wood decking: to NLGA standard Grading Rules for Canadian Lumber select grade 
Spruce 38 x 171 mm or 64 x 133 (wherever specified on structural drawings), pre-drilled 
at 750 mm on centre for lateral spiking, single tongue and groove and "Veed" one side. 
Kiln dry decking to 15% maximum moisture content. 

.3 Wood decking: to NLGA standard Grading Rules for Canadian Lumber [Select] 
[Commercial] grade [Western Red Cedar] [Douglas Fir] [Western Hemlock] [Spruce] 
[38][64][89] x [137-181][141] mm, pre-drilled at 750 mm on centre for lateral spiking, 
[single] [double] tongue and groove and "Veed" one side. Kiln dry decking to 15% 
maximum moisture content. 

.4 Decking lengths: 1.8 to 6 m or longer with a minimum of 90% planks exceeding 3 m. 
[Square end trimmed] [___]. 45% of quantity supplied shall be 5 m and longer. For single 
spans shorter than 3 m use decking of same length as span. 

.5  

.6 Decking lengths: 2.8 m or longer. 

.7 Nails: to CSA B111, hot dipped galvanized finish; sizes as recommended in CAN/CSA 
O86. Supply 200 mm spiral spikes for lateral nailing. 

.8 Splines: galvanized metal, as recommended by decking manufacturer. 

2.2 FABRICATION 

.1 Fabricate units in accordance with the drawings and specifications and the reviewed 
shop drawings. 

.2 Verify dimensions of existing work prior to commencing fabrication. 

.3 Verify all dimensions and conditions prior to commencing fabrication. 

.4 Mark all members for identification.  Straight beams to have their top surface clearly 
marked. 
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.5 Do not apply sealer to areas which are to receive stained finish or preservative treatment. 

.6 Galvanize connections after fabrication to CAN/CSA-G164. 

.7 Where exterior service grade material is specified, galvanize all exterior connections and 
connections subject to high moisture content. 

.8 All exterior bolts and bolts used for connections where exterior service grade material is 
specified to be cadmium plated or galvanized. 

Part 3 Execution 

3.1 INSTALLATION 

.1 Do wood deck work in accordance with CAN/CSA-O86 except where specified otherwise. 

.2 Install decking in accordance with CAN/CSA-O86, continuous over two span pattern. 
Stagger splices at alternate supports. 

.3 Apply preservative to end cuts where pressure treated lumber is specified. 

3.2 GRADE 

.1 Install select grade where decking is exposed in finished structure and where specifically 
indicated.  Install commercial grade elsewhere. 

3.3 PATTERN 

.1 Single and double spans:  End joints shall be over support. 

3.4 PRE-DRILLED HOLES 

.1 For 64 mm and 89 mm deck, drill 6 mm diameter holes horizontally through centre of 
section at 750 mm on centre unless otherwise indicated drawings. 

3.5 NAILING 

.1 Nail each piece at each support with one toe nail and one face nail. 

.2 Nails shall penetrate 38 mm into supporting members. 

.3 Side nail 64 mm and 89 mm Deck with 200 mm spiral spikes to adjoining piece through 
pre-drilled horizontal holes. 

3.6 FIELD QUALITY CONTROL 

.1 Testing: 

.1 Testing moisture content of delivered material will be performed by testing 
laboratory designated by Consultant. 

.2 The owner will pay for costs of testing in accordance with Division 1. 
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3.7 CLEANING 

.1 Remove tool marks, bruises, and scratches. 

END OF SECTION 
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Part 1 General 

1.1 SCOPE OF WORK 

.1 The Scope of Work shall include all wood I-Joists shown on the contract drawings. 

1.2 RELATED SECTIONS 

.1 Submittal Procedures Division 1 

.2 Quality Control Division 1 

.3 Anchor Bolts and Plates Cast in Concrete Section 03 30 00 

.4 Structural Steel Section 05 12 00 

.5 Rough Carpentry Section 06 10 00 

1.3 REFERENCE STANDARDS 

.1 Perform all work in accordance with the following standards, except where specified 
otherwise.  All standards to be latest issue at time of tender. 

.1 National Building Code of Canada 2020” 

.2 Canadian Standards Association (CSA International) 

.1 CSA-O80 Series-08, “Wood Preservation”. 

.2 CAN/CSA-O86, “Engineering Design in Wood (Limit States Design)”. 

.3 CAN/CSA-O86S1, “Supplement No. 1 to CAN/CSA-O86-01, Engineering 
Design in Wood”. 

.4 CSA-O112 Series, “Standards for Wood Adhesives”. 

.5 CSA-O121, “Douglas Fir Plywood”. 

.6 CSA-O151, “Canadian Softwood Plywood”. 

.7 CSA-O153, “Poplar Plywood”. 

.8 CAN/CSA-O325, “Construction Sheathing”. 

.9 CSA-O437 Series-93 “Standards on OSB and Waferboard”. 

.3 National Lumber Grades Authority (NLGA) 

.1 NLGA Standard Grading Rules for Canadian Lumber. 

.4 American Society for Testing and Materials (ASTM) where noted. 
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.5 Provincial safety standards where applicable. 

1.4 REGULATIONS 

.1 Abide by the current bylaws and regulations of the province and/or municipality in which 
the work is located, and abide by the current laws and regulations with regard to public 
safety. 

.2 The regulations of the Minister of Labour, Occupational Health and Safety Act, the 
Workers’ Compensation Board and other applicable acts administered by the authority 
having jurisdiction of the province apply to the work of this section. 

1.5 SAFETY 

.1 Carry out work in accordance with the current Occupational Health and Safety Act and 
construction safety regulations. 

1.6 QUALIFICATIONS 

.1 Engage a professional structural engineer registered in the Province of Alberta, fully 
qualified and experienced in the design of prefabricated wood joists to be responsible for 
the design of these joists. 

1.7 DESIGN 

.1 Design roof joists, bracing, blocking, bridging, framed openings, cambers and 
connections in accordance with CAN/CSA-O86 to safely carry all loads indicated on 
drawings including lateral and uplift forces due to wind, mechanical and other equipment 
not noted. 

.2 Limit live load deflection to L/360 or less in accordance with the manufacturer’s 
recommended policy. 

.3 Design for all deflections and provide cambers to allow for satisfactory performance of 
joists. 

.4 Verification of design capacities by calculation to be made available on request. 

1.8 SUBMITTALS 

.1 Prior to commencing work, the Contractor’s engineer is to submit documentation showing 
evidence of registration in the province, plus qualifications and experience.  The 
Contractor’s engineer is to further acknowledge in writing that he has reviewed the 
specifications and drawings and is aware that he is to inspect the fabrication and 
installation of work and certify the work at completion. 

1.9 SHOP DRAWINGS 

.1 Submit shop drawings in accordance with Division 1 – Submittal Procedures. 

.2 Clearly indicate joist framing plans, spacing of joists, depth, span, pitch, camber, framed 
openings, bracing, blocking and bridging. 
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.3 Indicate connector types, thickness, sizes, locations, bearing and anchorage details at all 
joints. 

.4 Show design loads, allowable stresses, species and grades of lumber and deflection 
limits. 

.5 Prepare shop drawings of prefabricated wood joists under the seal and signature of the 
Contractor’s professional structural engineer responsible for this design. 

.6 Review of the shop drawings by the Engineer is intended as an assistance to the 
Contractor and does not relieve the Contractor of his or her responsibility for the 
completeness and accuracy of the work and its conformance with the contract drawings 
and specifications. 

.7 Fabrication that commences prior to shop drawing review by the Engineer is at the risk of 
the Contractor. 

1.10 DELIVERY, STORAGE AND HANDLING 

.1 Deliver all joists to the site in bundles easily identified and properly marked. 

.2 Store and handle all joists on site in accordance with the manufacturer’s 
recommendations in vertical position, and protect from weather or damage. 

1.11 QUALITY CONTROL 

.1 Products to be proven through testing by an approved regulatory testing agency. 
Acceptance by testing agency to be submitted on request. 

.2 All lumber used in the manufacture of joists to have grade stamp clearly visible indicating 
conformance with NLGA. 

.3 

1.12 PAYMENT 

.1 Payment for the work of this section shall be on a lump sum basis as tendered which 
shall be full compensation for all labour, materials, and equipment necessary to complete 
the work, including all subsidiary and incidental items thereto for which separate payment 
is not elsewhere provided. 

Part 2 Products 

2.1 MATERIALS 

.1 Joists:  Use I-Joists.  Factory manufactured with structural grade plywood webs and 
laminated veneer lumber or machine stress-rated lumber flanges and waterproof glues. 

2.2 FABRICATION 

.1 Fabricate joists in an approved plant under the supervision of an approved inspection 
agency in accordance with the drawings, specifications, and the reviewed shop drawings. 
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.2 Verify dimensions of existing work prior to commencing fabrication. 

.3 Verify all drawing dimensions and conditions prior to commencing fabrication. 

.4 Furnish all bracing, blocking, bridging, connectors, bearings, anchorages and framing 
where required. 

.5 Provide double joists and headers as required to frame around openings. 

.6 Provide double joists under all partitions running parallel to joists. 

Part 3 Execution 

3.1 ERECTION 

.1 Notify manufacturer and Engineer a minimum of 48 hours prior to installing any joists to 
allow for inspection. 

.2 Provide bracing and anchorage required to hold joists straight, plumb and in place until 
permanently secured. 

.3 Install joists in accordance with the manufacturer’s drawings and recommendations. 

.4 Install permanent bracing and bridging prior to application of loads. 

.5 Do not cut, trim or drill joists in any manner that will affect the strength or safety of joists 
or without the written approval of the manufacturer and the Engineer. 

.6 Provide a minimum 25 mm gap between non-load-bearing partition walls below the joists, 
and allow for deflections. 

3.2 CERTIFICATION 

.1 At the completion of work, certify all joists and components fabricated and erected by the 
fabricator under the seal and signature of the Contractor’s professional engineer 
responsible for this work. 

.2 Certify that all joists are capable of supporting all the loads and forces specified in the 
contract specifications and on the drawings. 

.3 Certify that all joists are fabricated and erected in accordance with the reviewed shop 
drawings. 

END OF SECTION 
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PART 1 GENERAL 

1.1 Description 

1.1.1 Furnishing of all labor, materials, services, and equipment necessary for the supply 
and installation of crystalline waterproofing additive to concrete structures as 
indicated on the drawings and as specified herein. The crystalline waterproofing 
material shall be added to concrete during the mixing cycle and shall be used in 
above or below-grade walls and slabs, including liquid retaining structures where 
enhanced chemical resistance is required. 

1.1.2 Surfaces to be waterproofed: 

.1 Process Wet Well and Distribution Chamber. 
  

1.2 Related Work  

1.2.1 Section 03 30 00 - Cast-in-Place Concrete:       

1.3 Quality Assurance 

1.3.1 The work of this section shall be supervised, inspected, and warranted by the 
Contractor. 

1.3.2 Inspection shall be carried out by the manufacturer's representative, who shall advise 
the Engineer of the quality and acceptability of the work. 

1.3.3 Application of waterproofing systems shall be by experienced and reliable Sub-
Contractors who have specialized in this type of work for a minimum of five years, 
who are approved by the waterproofing manufacturer in writing and who are 
acceptable to the Engineer. 

1.3.4 Upon completion of the work provide a warranty for materials and workmanship for a 
period of two years from the date of the Construction Completion Certificate. 

1.3.5 Provide a written guarantee, signed, and issued in the name of the Owner stating that 
the waterproofing work of this Section is guaranteed against leakage for a period of 
two years from the date of Construction Completion Certificate. 

1.4 Submittals 

1.4.1 Submit product data in accordance with Division 01. 

.1 Submit complete product descriptions, MSDS information, and application details 
to the Engineer for review. 
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.2 Provide complete and detailed information concerning safety in handling and 
applying cementitious waterproofing agents. 

1.5 Product Delivery, Storage and Handling 

1.5.1 Supply waterproofing materials in marked containers, showing supplier's name and 
date of manufacture. 

1.5.2 Store and handle materials in accordance with manufacturer's recommendations. 

1.5.3 Store materials at ambient temperature between 5°C and 30°C. 

1.5.4 Protect materials during transit and at job site. 

1.5.5 Do not heat materials over an open flame or above 40°C. 

1.5.6 Do not use solvent with materials. 

1.5.7 Keep containers closed when not in use. 

1.6 Job Conditions 

1.6.1 Concrete surfaces and surrounding air temperature shall be 5°C or higher for 
48 hours before waterproofing, during waterproofing and shall be held at 5°C or 
higher for 48 hours after waterproofing. 

1.6.2 Protect waterproofing from rain and direct sunlight until the waterproofing is fully 
cured. 

1.6.3 Workmen in contact with waterproofing materials shall wear protective equipment 
recommended by manufacturers MSDS information. 

 

PART 2 PRODUCTS 

2.1 General  

2.1.1 Waterproofing admixture must be added to concrete mix at time of batching 

2.2 Water 

2.2.1 Water for blasting and testing shall be potable water. 

2.3 Waterproofing Agent 

2.3.1 Waterproofing – Kryton’s KIM-HS or approved alternative. 
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2.4 Dosage Rate  

2.4.1 Under normal conditions, the crystalline waterproofing powder shall be added to the 
concrete mix at a rate of 2% by weight of Portland cement content. For enhanced 
chemical protection or meeting specific project requirements, consult with 
manufacturer or its authorized representative to determine appropriate dosage rates. 

PART 3 EXECUTION 

3.1 Site Conditions 

3.1.1 All reinforcement shall be rib deformed bar in accordance with applicable standards. 
Exposed concrete decks (joint free) shall contain sufficient reinforcement to minimize 
thermal movement and control cracking. 

3.1.2 Weather Conditions: For mixing, transporting, and placing concrete under conditions 
of high temperature or low temperature, follow concrete practices as referred to in 
ACI 305R-77 (Hot Weather Concreting) and ACI 306R-78 (Cold Weather Concreting). 
For flatwork being placed in either hot, dry or windy conditions use of monomolecular 
film (evaporation retardant) is recommended to control loss of bleed water. 

3.2 Application 

3.2.1 Admix shall be added to the concrete mix at time of batching. Thorough blending of 
the Admix throughout the concrete mix is essential for correct performance of the 
product and, therefore, care should be taken to ensure that a homogeneous mixture 
is obtained. 

3.2.2 Concrete Batching & Mixing: Procedures for mixing will vary according to type of 
batch plant operation and equipment. 
 

3.3 Protect and Cure 

3.3.1 Protection and curing shall be in accordance with manufacturer's recommendations. 

 

END SECTION 
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Section 07 21 13 Board Insulation 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

.1 Section 06 10 10 - Rough Carpentry for Minor Works 

.2 Section 07 62 00 - Sheet Metal Flashing and Trim 

1.2 REFERENCE STANDARDS  

.1 ASTM International (ASTM):  
.1 ASTM C578-19 Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation 
.2 ASTM C726-17, Standard Specification for Mineral Fiber Roof Insulation Board 
.3 ASTM C1289-21, Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal 

Insulation Board 
.4 ASTM E84-21a Standard Test Method for Surface Burning Characteristics of Building 

Materials 
.5 ASTM E96/E96M-21, Standard Test Methods for Water Vapour Transmission of Materials. 

.2 Canadian General Standards Board (CGSB):  
.1 CGSB 71-GP-24M-AMEND-77, Adhesive, Flexible, for Bonding Cellular polystyrene 

Insulation 
.3 CSA Group (CSA):  

.1 CSA B149 PACKAGE-20, Consists of B149.1, Natural Gas and Propane Installation Code 
and B149.2, Propane Storage and Handling Code 

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

.5 Underwriters Laboratories of Canada (ULC):  
.1 CAN/ULC-S102-10, Standard Method of Test for Surface Burning Characteristics of Building 

Materials and Assemblies 
.2 CAN/ULC-S114-05, Standard Method of Test for Determination of Non-Combustibility in 

Building Materials 
.3 CAN/ULC-701.1:2017, Standard for Thermal Insulation, Polystyrene Boards 
.4 CAN/ULC-S702-14, Standard for Mineral Fibre Insulation for Buildings 

1.3 ADMINISTRATIVE REQUIREMENTS  

.1 Coordination: Coordinate work of other Subcontractors adjacent and penetrating board insulation 
which must be completed before or after insulation work. 

1.4 ACTION AND INFORMATIONAL SUBMITTALS  

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

.2 Product Data:  
.1 Submit manufacturer's product literature, and data sheets for each type of board insulation. 

Include product characteristics, performance criteria, physical sizes, and limitations. 
.2 Submit manufacturer's product literature, and data sheets for stainless steel screw fastening 

system. 
.3 Submit WHMIS SDS 
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.3 Shop Drawings: Submit product technical data sheets for consultant review 

1.5 DELIVERY, STORAGE, AND HANDLING  

.1 Perform in accordance with Section 01 61 00 - Common Product Requirements.  
.1 Deliver board insulation marked with its thermal resistance value, associated reference 

standard number, Type, and Class. Packaged in accordance with the associated reference 
standard. 

.2 Storage and Handling Requirements:  
.1 Store materials in a clean, dry area and in accordance with manufacturer's recommendations. 
.2 Store and protect plastic insulation from sunlight except as necessary during installation, 

protect from ignition sources, hydrocarbons, other petroleum derivatives, and other products 
that may cause degeneration. 

PART 2  PRODUCTS 
2.1 STYROFOAM - INSULATION  

.1 Foundation Wall / Concrete slab application: expanded closed cell polystyrene insulation, R 4/ 
inch. Acceptable product: Terrafoam EPS by Beaver Plastics. Expanded polystyrene (EPS): To 
CAN/ULC-701, for applications below grade, horizontally and vertically.  
.1 Type: 1 to 4. 
.2 Compressive strength: Minimum 206 kPa. 
.3 Board Thickness: as indicated on Drawings. 
.4 Size: To manufacturer's standard. 
.5 Edges: shiplap edges. 

.2 Under concrete slab application:  
.1 Two layers expanded polystyrene, closed cell rigid insulation with butt edges. RSI 0.88/R5 

per 25mm/1 inch. Total thickness as indicated on drawings. 
.2 Meeting ASTM C578 Type XIV 
.3 Acceptable product: Terrafoam Highload HS 40, by Beaver Plastics 

2.2 SEMI-RIGID STONE WOOL - INSULATION  

.1 Exterior Wall Assembly:  
.1 Semi-Rigid Stone Wool Insulation Board : Complies to ASTM C-612 and ASTM C518 (C177). 

Dual Density. Thickness: as indicted on drawings. 
.1 Acceptable Products: 1. Comfortboard 110 by ROCKWOOL. 2. Thermafiber Rainbarrier 
HD Continuous Insulation by Owens Corning Canada. 
 
. 

PART 3  EXECUTION 
3.1 EXAMINATION  

.1 Verification of Conditions: Verify that conditions of substrate previously installed are clean, dry, 
smooth, and acceptable for application of board insulation in accordance with manufacturer's 
instructions.  
.1 Inspect all substrates upon delivery. 
.2 Inform Consultant of unacceptable conditions immediately upon discovery. 
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.3 Proceed with installation only after unacceptable conditions have been remedied and after 
receipt of written approval to proceed from [Consultant]. 

3.2 INSTALLATION - GENERAL  

.1 Install insulation to maintain continuity of thermal protection to building elements and spaces. 

.2 Cut and trim insulation neatly to fit spaces. Butt joints tightly. 

.3 In multi-layered applications, offset vertical and horizontal joints. 

.4 Use only insulation boards free from chipped or broken edges. 

.5 Use largest possible boards to reduce number of joints. 

.6 In multiple layer applications offset both vertical and horizontal joints. Fill any voids with closed 
cell insulation, fit tight all insulation and tape joints with weather barrier tape. 

.7 Do not enclose, cover, or perform backfilling of insulation until it has been reviewed and accepted 
by Consultant. 

.8 Exterior rigid stonewool insulation to be screw fastened into wood studs with #10 to #14 stainless 
steel screws every 305mm (12") vertically and 406mm (16") horizontally. Screw length to be 
exterior insulation thickness plus 50mm (2") 

3.3 UNDER SLAB INSULATION - INSTALLATION  

.1 Extend boards as indicated on Drawings, and as follows:  
.1 Lay boards on level compacted fill. 
.2 Protect top surface of horizontal insulation from damage during concrete work by installing 

protection board. 
.2 Load Bearing Insulation: Install in accordance with manufacturer's instructions. Install board 

insulation horizontally having a minimum compressive strength as indicated on structural 
drawings. 

.3 Tape joints of under slab insulation and fill with 2 lb closed cell spray foam insulation. 

3.4 SEMI-RIGID STONE WOOL BOARD INSULATION - INSTALLATION  

.1 Exterior Walls: pin semi-rigid stone wool board insulation over air/vapour barrier. Keep insulation 
joints tight and fill all voids. (typical) 
Wood strapping used to secure semi-rigid stone wool board insulation and support for metal 
cladding as per drawings. (typical) 

3.5 CLEANING  

.1 Progress Cleaning: Perform in accordance with Section 01 74 00 - Cleaning. 

.2 Final Cleaning: Perform in accordance with Section 01 74 00 – Cleaning upon completion. 

3.6 PROTECTION  

.1 Temporarily protect installed board insulation from inclement weather and sunlight in excess of 
4weeks. 

End of Section 
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Section 07 21 16 Blanket Insulation 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

.1 Section 06 08 99 Rough Carpentry for Minor Works. 

1.2 REFERENCE STANDARDS  

.1 ASTM International (ASTM):  
.1 ASTM C167-18, Standard Test Methods for Thickness and Density of Blanket or Batt 

Thermal Insulations 
.2 ASTM C1320-20, Standard Practice for Installation of Mineral Fiber Batt and Blanket Thermal 

Insulation for Light Frame Construction 
.2 CSA Group (CSA):  

.1 CSA B111-1974, Wire Nails, Spikes and Staples 
.3 Health Canada/Workplace Hazardous Materials Information System (WHMIS):  

.1 Safety Data Sheets (SDS) 
.4 Underwriters Laboratories of Canada (ULC):  

.1 ULC 102- 18, Standard Method of Test for Surface Burning Characteristics of Building 
Materials and Assemblies (CAN/ULC S102) 

.2 ULC 114-18, Standard Method of Test for Determination of Non-Combustibility in Building 
Materials 

.3 ULC 604, Standard for Factory-Built Type A Chimneys (CAN/ULC-S604-16) 

.4 ULC 702, Standard for Mineral Fibre Insulation for Buildings ( CAN/ULC-S702-15) 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

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

.2 Product Data: Submit manufacturer's instructions, product literature and data sheets for blanket 
insulation. Include product characteristics, performance criteria, physical sizes, and limitations. 

.3 Certificates: When requested, submit manufacturer's product certificates certifying materials 
comply with specified performance characteristics and criteria and physical requirements. 

.4 Test Reports: When requested, submit certified test reports showing compliance with specified 
performance characteristics and physical properties. 

1.4 DELIVERY, STORAGE, AND HANDLING  

.1 Perform in accordance with Section 01 61 00 - Common Product Requirements 

.2 Storage and Handling Requirements:  
.1 Store materials off ground and in accordance with manufacturer's recommendations. 

PART 2  PRODUCTS 
2.1 INSULATION  

.1 Batt and blanket mineral fibre: Non-combustible, stone wool batt insulation to CAN/ULC-S702.  
.1 Type: 1. 
.2 Fire performance:  

.1 Non-combustibility: To CAN/ULC S114.  
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.1 Flame spread: 0 

.2 Smoke developed: 0 
.2 Surface Burning Characteristics: To CAN/ULC S102.  

.1 Flame spread: 0 

.2 Smoke developed: 0 
.3 Density:>32 kg/m3to ASTM C167 
.4 Thermal Resistance: as indicated 
.5 Thickness: as indicated. 

.2 Product of Acceptance: Comfortbatt by ROCKWOOL. 

PART 3  EXECUTION 
3.1 EXAMINATION  

.1 Verification of Conditions: Verify that conditions of substrate previously installed are acceptable 
for blanket insulation application in accordance with manufacturer's instructions.  
.1 Verify all in wall construction is complete. 
.2 Verify building substrates are dry. 
.3 Inform Consultant of unacceptable conditions immediately upon discovery. 
.4 Proceed with installation only after unacceptable conditions have been remedied. 

3.2 INSULATION INSTALLATION  

.1 Install insulation to maintain continuity of thermal protection to building elements and spaces and 
to ASTM C1320. 

.2 Fit insulation closely around electrical boxes, pipes, ducts, frames and other objects in or passing 
through insulation. 

.3 Fill stud space of exterior framed walls with insulation to full depth of stud space. (typical) 

.4 Fill roof joists with insulation to full depth of joist space. (typical) 

.5 Do not compress insulation to fit into spaces. 

.6 Keep insulation minimum 75 mm from heat emitting devices such as recessed light fixtures, and 
minimum 50 mm from sidewalls of Type A chimneys. 

.7 Do not enclose insulation until it has been reviewed and is acceptable by Consultant. 
End of Section 
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Section 07 26 00 Vapour Retarders 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

.1 Section 07 92 00 - Joint Sealants 

1.2 REFERENCE STANDARDS  

.1 ASTM International (ASTM):  
.1 ASTM E84-21, Standard Test Method for Surface Burning Characteristics of Building 

Materials 
.2 ASTM E96/E96M-16, Standard Test Methods for Water Vapor Transmission of Materials 
.3 ASTM E154/E154M-08a(2019), Standard Test Methods for Water Vapor Retarders Used in 

Contact with Earth Under Concrete Slabs, on Walls, or as Ground Cover 
.4 ASTM E1643-18a, Standard Practice for Selection, Design, Installation, and Inspection of 

Water Vapor Retarders Used in Contact with Earth or Granular Fill Under Concrete Slabs 
.5 ASTM E1745-17, Standard Specification for Plastic Water Vapor Retarders Used in Contact 

with Soil or Granular Fill Under Concrete Slabs 
.6 ASTM E1993/E1993M-98(2020), Standard Specification for Bituminous Water Vapor 

Retarders Used in Contact with Soil or Granular Fill Under Concrete Slabs 
.2 Canadian General Standards Board (CGSB):  

.1 CAN/CGSB-51.33-M89, Vapour Barrier Sheet, Excluding Polyethylene, for Use in Building 
Construction 

.2 CAN/CGSB-51.34-M86, Vapour Barrier, Polyethylene Sheet, for Use in Building Construction 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

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

.2 Product Data:  
.1 Submit manufacturer's instructions, printed product literature and data sheets for vapour 

retarders and include product characteristics, performance criteria, physical size, finish and 
limitations. 

.2 Submit one electronic copy of WHMIS SDS in accordance with Section 01 35 29.06 - Health 
and Safety Requirements. 

.3 Certificates:  
.1 Submit product certificates signed by manufacturer certifying materials comply with specified 

performance characteristics and criteria and physical requirements. 

1.4 DELIVERY, STORAGE, AND HANDLING  

.1 Deliver, store and handle materials in accordance with Section Section 01 61 00 - Common 
Product Requirements. 

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

.3 Storage and Handling Requirements:  
.1 Store materials off ground and in accordance with manufacturer's recommendations in clean, 

dry, well-ventilated area. 
.2 Store and protect specified materials from nicks, scratches, and blemishes. 
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.3 Replace defective or damaged materials with new. 

PART 2  PRODUCTS 
2.1 SHEET VAPOUR BARRIER  

.1 This building uses the moisture adaptive properties of 16mm exterior grade plywood as the main 
vapor retarding layer in the wall- and roof assembly. Plywood joints to be taped to provide an 
airtight seal of the building envelope. The tape to be uses is described under 2.2 Accessories. 

.2 Where electrical and mechanical elements penetrate the interior metal liner, seal flexible 
membrane to liner panel and lap to electrical or mechanical element. Provide effective seals 
within conduit between the interior and exterior at the penetration. 

.3 Under slab Plastic Sheet Vapour Retarder: High density, puncture resistant polyolefin resin sheet 
in accordance with ASTM E1745 and CAN/CGSB-51.34, and as follows:  
.1 Thickness: 0.38 mm 
.2 Vapour Permeance: Nominal = 0.02 Perms maximum 
.3 Tensile Strength and Puncture Resistance: to ASTM E1745 

2.2 ACCESSORIES  

.1 Fasteners: Provide non-corrosive metal screws, nails, plastic clips and other fasteners as 
recommended by vapour retarder manufacturer required for complete installation of Work. 

.2 Primer: compatible with associated materials and as recommended by Vapor Retarder 
manufacturer. 

.3 Joint sealing tape: High density, air resistant pressure sensitive adhesive tape, type 
recommended by vapour barrier manufacturer, 100/150mm wide for lap joints and perimeter 
seals. Acceptable product: SIGA Rissan 100/150. 

.4 Sealant: Asbestos free non hardening sealant, compatible with vapour retarder materials, 
recommended by vapour retarder manufacturer. To Section 07 92 00 - Joint Sealants. 

.5 Substrate Crack Filler: Closed cell foam backer rod. 

.6 Through Wall Membranes: Manufacturer's recommended reinforced self adhesive, compatible 
with vapour membrane and that will not become plastic and extrude onto finished surfaces when 
exposed to high wall temperatures. 

.7 Moulded box vapour barrier: factory-moulded polyethylene box for use with recessed electric 
switch and outlet device boxes. 

PART 3  EXECUTION 
3.1 EXAMINATION  

.1 Verification of Conditions: verify that conditions of substrate previously installed under other 
Sections or Contracts are acceptable for vapour retarder installation in accordance with 
manufacturer's written instructions.  
.1 Visually inspect substrate in presence of Consultant. 
.2 Inform Consultant of unacceptable conditions immediately upon discovery. 
.3 Proceed with installation only after unacceptable conditions have been remedied 

[Consultant]. 

3.2 INSTALLATION  

.1 Ensure services are installed and inspected before installation of retarder. 
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.2 The sheet and tape vapour retarder has to be installed generally on warm side of the building 
envelope. Install tape and sheet barrier to ceiling and floor assemblies as per drawings to form 
continuous vapor retarder. 

.3 Use sheets of largest practical size to minimize joints. 

.4 Inspect for continuity. Repair punctures and tears with sealing tape before work is concealed. 

3.3 EXTERIOR SURFACE OPENINGS  

.1 Ensure vapor barrier material is lapped and sealed to door frames and mechanical/electrical 
penetrations. 

3.4 ELECTRICAL BOXES  

.1 Seal electrical switch and outlet device boxes that penetrate vapour barrier as follows:  
.1 Install moulded box vapour barrier. Wrap boxes with film sheet providing minimum 300 mm 

perimeter lap flange. 
.2 Apply sealant to seal edges of flange to main vapour barrier and seal wiring penetrations 

through box cover. 

3.5 INSTALLATION: UNDERSLAB SHEET VAPOUR BARRIER  

.1 Install vapour barrier in accordance with manufacturer's written instructions and ASTM E1643, 
and generally as follows:  
.1 Unroll vapour barrier with the longest dimension parallel to direction of concrete placement. 
.2 Lap vapour barrier onto face of grade beams. 
.3 Overlap joints in accordance with manufacturer's requirements. 
.4 Seal penetrations including pipe and conduit risers in accordance with manufacturer's written 

instructions. 
.5 Make no additional penetrations except as required for placing of reinforcing steel and 

permanent utilities. 
.2 Repair damaged areas by cutting patches of vapour barrier membrane; sized to overlap damaged 

area, and tape all sides using manufacturer's required tape. 

3.6 CLEANING  

.1 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning. 

.2 Final Cleaning: remove surplus materials, rubbish, tools and equipment in accordance with 
Section 01 74 00 - Cleaning upon completion.  
.1 Remove insulation material spilled during installation and leave work area ready for 

application of wall board. 
End of Section 
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Section 07 27 00 Weather Barrier 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

.1 Section 06 10 00 - Rough Carpentry 

.2 Section 07 21 13 - Board Insulation 

.3 Section 07 61 00 - Sheet Metal Roofing 

.4 Section 07 92 00 - Joint Sealants 

1.2 REFERENCE STANDARDS  

.1 Canadian Construction Documents Committee: 

.2 Canadian General Standards Board (CGSB):  
.1 CAN/CGSB-19.13M-M87, Sealing Compound, One Component, Elastomeric Chemical 

Curing 
.3 Sealant and Waterproofer's Institute - Sealant and Caulking Guide Specification: 

1.3 ADMINISTRATIVE REQUIREMENTS  

.1 Sequencing:  
.1 Sequence work to permit installation of materials in conjunction with related materials and 

seals. 

1.4 ACTION AND INFORMATIONAL SUBMITTALS  

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

.2 Product Data:  
.1 Submit manufacturer's printed product literature, specifications and datasheet and include 

product characteristics, performance criteria, physical size, finish and limitations. 
.3 Submit shop drawings as per section 01 33 00 Submittal Procedures 
.4 Quality Assurance Submittals: submit following in accordance with Section 01 43 00 - Quality 

Assurance.  
.1 Existing Substrate Condition: report deviations, as described in PART 3 -EXAMINATION in 

writing to Consultant. 
.2 Certificates: submit certificates signed by manufacturer certifying that materials comply with 

specified performance characteristics and physical properties. 
.3 Manufacturer's Instructions: submit manufacturer's installation instructions and special 

handling criteria, installation sequence and cleaning procedures. 
.4 Manufacturer's Site Reports: submit manufacturer's written reports within 5 days of review, 

verifying compliance of Work, as described in PART 3 - SITE QUALITY CONTROL. 

1.5 QUALITY ASSURANCE  

.1 Qualifications:  
.1 Applicator: company specializing in performed work of this section. 

1.6 DELIVERY, STORAGE, AND HANDLING  

.1 Deliver, store, and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements. 
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.2 Deliver, store and handle materials in accordance with manufacturer's written instructions. 

.3 Place materials defined as hazardous or toxic waste in designated containers. 

.4 Ensure emptied containers are sealed and stored safely for disposal away from children. 

1.7 AMBIENT CONDITIONS  

.1 Install solvent curing sealants and vapour release adhesive materials in open spaces with 
ventilation. 

.2 Ventilate enclosed spaces in accordance with Section 01 51 00 - Temporary Utilities. 

.3 Maintain temperature and humidity recommended by materials manufactures before, during and 
after installation. 

1.8 WARRANTY  

.1 Extend 12 months warranty period to 24 months. 

.2 Warranty: include coverage of installed sealant and sheet materials which:  
.1 Fail to achieve air tight and watertight seal. 
.2 Exhibit loss of adhesion or cohesion. 
.3 Do not cure. 

PART 2  PRODUCTS 
2.1 SHEET MATERIALS  

.1 HT underlayment membrane for Roof  
.1 Self adhesive membrane, high temperature underlayment and eave protection composed of 

SBS modified bitumen, glass mat reinforcement. Acceptable product: Lastobond Pro HT - S 
by Resisto. 

.2 Weather Barrier  
.1 Spun bonded olefin sheet. Acceptable product: TYVEK commercial wrap by Dupont. 

2.2 SEALANTS  

.1 Sealants in accordance with Section 07 92 00 - Joint Sealants. 

2.3 ADHESIVES  

.1 Mastic Adhesive Type [1]: compatible with sheet seal and substrate, thick mastic of uniform knife 
grade consistency. 

.2 Adhesive Type [2]: compatible with sheet seal and substrate, permanently non-curing. 

2.4 ACCESSORIES  

.1 Thinner and cleaner for Butyl Sheet: as recommended by sheet material manufacturer. 

.2 Primer: appropriate to application, acceptable products: .1 Foundation: Exterior Primer by 
Resisto. .2 Roof and Wall Vapour Barrier: Elastocol Primer by Soprema. 

.3 Substrate Cleaner: non-corrosive compatible with adjacent materials. 

.4 Roof-to-Wall Transition Membranes: Manufacturer's recommended reinforced self adhesive, 
compatible with roofing air and vapour membranes and wall materials specified in this Section. 

.5 Through Wall Membranes: Manufacturer's recommended reinforced self adhesive, compatible 
with air and vapour membrane and that will not become plastic and extrude onto finished 
surfaces when exposed to high wall temperatures. 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

WEATHER BARRIER Section 07 27 00 
Page 3 of 4 

 

 

EDPM airtight sleeve for pipe penetrations through air/vapour barrier. 
Acceptable Product: Roflex Pipe Gaskets, by 475 High Performance Building Supply. 
Size to suit application. 

.6 Butyl Adhesive: provide butyl based adhesive membrane for locations in contact with plasticized 
vinyl including, but not limited to, vinyl deck membranes. 

.7 Air seal tape: Acceptable product: TYVEK tape, compatible with weather barrier. 

PART 3  EXECUTION 
3.1 MANUFACTURER'S INSTRUCTIONS  

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

3.2 GENERAL  

 Perform Work in accordance with Sealant and Water proofer's Institute - Sealant and Caulking 
Guide Specification requirements for materials. 

 Perform Work in accordance with National Air Barrier Association - Professional Contractor 
Quality Assurance Program and requirements for materials. 

3.3 EXAMINATION  

 Verify that surfaces and conditions are ready to accept work of this section. 
 Ensure surfaces are clean, dry, sound, smooth, continuous and comply with air barrier 

manufacturer's requirements. 
 Examine entire installation and repair or replace damaged materials upon completion. Do not 

cover up any area or job mock-up until Consultant has reviewed and accepted installation of 
air/vapour barriers. Provide Consultant with five days notice to arrange reviews of the air/vapour 
installations. 

 Report unsatisfactory conditions to Consultant in writing. 
 Do not start work until deficiencies have been corrected.  

 Beginning of Work implies acceptance of conditions. 
 Contractor to take photos of installation for Consultant's review. 

3.4 PREPARATION  

 Remove loose or foreign matter, which might impair adhesion of materials. 
 Ensure substrates are clean of oil or excess dust; masonry joints struck flush, and open joints 

filled; and concrete surfaces free of large voids, spalled areas or sharp protrusions. 
 Ensure substrates are free of surface moisture before application of self-adhesive membrane and 

primer. 
 Ensure metal closures are free of sharp edges and burrs. 
 Prime substrate surfaces to receive sealants in accordance with manufacturer's instructions. 

3.5 INSTALLATION  

 Install materials in accordance with manufacturer's instructions. 
 Install 100mm wide strips of flexible membrane on all corner joints of interior metal liner at 

exterior walls, exterior wall and roof penetrations and as indicated to form a continuous air / 
vapour barrier. Add primer to substrate as required, according to manufacturer's instructions. 
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 All penetrations through interior metal liner to be air and vapour tight, unless indicated otherwise. 
Consultant to approve all penetrations. 

 Inspect joint strips for continuity. Repair punctures and tears before work is concealed. 
 Apply sealant within recommended application temperature ranges.  

 Consult manufacturer when sealant cannot be applied within these temperature ranges. 

3.6 SITE QUALITY CONTROL  

 Manufacturer's Site Services:  
 Obtain written report from manufacturer verifying compliance of Work, in handling, installing, 

applying, protecting and cleaning of product and submit Manufacturer's Site Reports as 
described in PART 1 - SUBMITTALS. 

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

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

3.7 CLEANING  

 Proceed in accordance with Section 01 74 00 - Cleaning. 
 Remove surplus materials, excess materials, rubbish, tools and equipment on completion and 

verification of performance of installation. 

3.8 PROTECTION OF WORK  

 Protect finished work in accordance with Section 01 61 00 - Common Product Requirements. 
 Do not permit adjacent work to damage work of this section. 
 Ensure finished work is protected from climatic conditions. 

3.9 SCHEDULES  

 See drawings for wall and roof assemblies and details information. 
End of Section 
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Section 07 42 13 Metal Cladding - Walls 
PART 1  GENERAL 
1.1 RELATED SECTIONS  

 Section 06 08 99 - Rough Carpentry for Minor Works 
 Section 07 62 00 - Sheet Metal Flashings and Trim 
 Section 07 27 00 - Weather Barrier 
 Section 07 21 13 - Board Insulation 
 Section 07 92 00 - Joint Sealants 

1.2 REFERENCE STANDARDS  

 ASTM International (ASTM):  
 ASTM A653/A653M-18, Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 
 ASTM A792/A792M-10, Standard Specification for Steel Sheet, 55% Aluminum-Zinc Alloy-

Coated by the Hot-Dip Process 
 ASTM D822/D822M-13, Standard Practice, For Conducting Test on Paint and Related 

Coatings and Materials Using Filtered Open-Flame Carbon-Arc Light and Water Exposure 
Apparatus 

 ASTM D2832-92, Standard Guide for Determining Volatile and Nonvolatile Content of Paint 
and Related Coatings 

 Canadian General Standards Board (CGSB):  
 CAN/CGSB-93.1-M85, Sheet, Aluminum Alloy, Prefinished, Residential 

 CSA Group (CSA):  
 CAN/CSA S136-16, North American Specification for the Design of Cold-Formed Steel 

Structural Members 
 Canadian Sheet Steel Building Institute (CSSBI):  

 CSSBI 20M-2017, Standard for Sheet Steel Cladding for Architectural, Industrial and 
Commercial Building Applications 

 CSSBI S8-2018, Quality and Performance Specification for Prefinished Sheet Steel Used for 
Building Products 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Submit manufacturer's instructions, printed product literature and data sheets for building 
panels, hardware, and accessories and include product characteristics, performance criteria, 
physical size, finish and limitations. 

 Shop Drawings:  
 Submit contractor stamped shop drawings. 
 Indicate on drawings:  

 Dimensions, wall openings, head, jamb, sill and mullion detail, materials and finish, 
anchor details, compliance with design criteria and requirements of related work. 
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1.4 CLOSEOUT SUBMITTALS  

 Submit in accordance with Section 01 78 00 - Closeout Submittals. 
 Operation and Maintenance Data: submit operation and maintenance data for composite metal 

building panels for incorporation into manual. 

1.5 QUALITY ASSURANCE  

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

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

1.6 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements and with manufacturer's written instructions. 

 Storage and Handling Requirements:  
 Store materials off ground and in accordance with manufacturer's recommendations in clean, 

dry, well-ventilated area. 
 Store and protect metal building panels, hardware and accessories from nicks, scratches, 

and blemishes. 

PART 2  PRODUCTS 
2.1 PERFORMANCE/DESIGN REQUIREMENTS  

 Design metal panel wall system in accordance with CSA S136. 
 Design metal panel wall to allow for thermal movement of component materials caused by 

ambient temperature range of 60 degrees C without causing buckling, failure of joint seals, undue 
stress on fasteners or other detrimental effects. 

 Include expansion joints to accommodate movement in wall system and between wall system and 
building structure, caused by structural movements, without permanent distortion, damage to 
infills, racking of joints, breakage of seals, or water penetration. 

 Allow for positive drainage of condensation occurring within wall construction and water entering 
at joints, to exterior face of wall in accordance with NRC "Rain Screen Principles". 

 Design wall system to accommodate specified erection tolerances of structure. 
 Design wall system to allow for movement of air between exterior and interior side of metal 

cladding. 
 Include air barrier, to prevent infiltration and exfiltration of air through wall assembly. 

2.2 MATERIALS  

 Sheet steel: Exterior wall cladding to match the profiles and colors of the existing building to 
ASTM A653 

 Acceptable products: commercial quality products by Westform Metals and Vicwest. 
 Liner sheet for interior wall and ceiling: factory formed flat ribbed, 800mm or 915mm module, 

interlocking joint profile. Colour: White White: 
Acceptable product: 1. Profile: L-800R by VicWest 2. Metal Interior Liner Panel by Simpson Steel 
Building Company. 
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2.3 ACCESSORIES  

 System Accessories: trim, cap flashings, drip flashings, internal corner flashings, copings and 
closures for head, jamb, sill and corners, of same material, thickness and finish as exterior 
cladding, brake formed to shape. 

 Clips and Connectors: As recommended by manufacturer for complete installation of siding. 
 Expansion joints: as recommended by Manufacturers Instructions. 
 Sealant: as indicated in Section 07 92 00 - Joint Sealants and as recommended by manufacturer. 

Colour of exposed sealant to match adjacent panel. 
 Screws: stainless steel, head colour same as exterior sheet, dished stainless steel and neoprene. 
 Gaskets: soft pliable arctic grade vinyl, extruded profile. 
 Touch-up paint: as recommended by panel manufacturer. 
 Isolation coating: alkali resistant. 

PART 3  EXECUTION 
3.1 EXAMINATION  

 Verification of Conditions: verify that conditions of substrate previously installed under other 
Sections or Contracts are acceptable for composite metal building panel installation in 
accordance with manufacturer's written instructions.  
 Inform Consultantof unacceptable conditions immediately upon discovery. 
 Proceed with installation only after unacceptable conditions have been remedied and after 

receipt of written approval to proceed from [Consultant]. 

3.2 PREPARATION  

 Protect metal surfaces in contact with concrete, masonry mortar, plaster or other cementitious 
surface with isolation coating. 

3.3 INSTALLATION (SITE ASSEMBLED)  

 Install metal liner sheet to interior walls and ceilings using colour matched fasteners.  
 Interlock and seal side and end joints. 
 Pre-caulk one side of interlocking joint to ensure continuous dust-proof seal. 

 Install exterior finish metal cladding to wood strapping with coloured fasteners. 
 Provide notched and formed top closures, sealed to arrest direct weather penetration at vertical 

profiles for exterior cladding.  
 Ensure continuity of "pressure equalization" of rain screen principle. 

 Include alignment bars, brackets, clips, inserts, shims as required to securely and permanently 
fasten wall system to building structure. 

3.4 CONTROL AND EXPANSION JOINTS  

 Construct expansion joints as indicated. 
 Use cover sheets, of brake formed profile, of same material and finish as adjacent material. 
 Use mechanical fasteners to secure sheet materials. 
 Assemble and secure wall system to structural frame so stresses on sealants are within 

manufacturers' recommended limits. 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

METAL CLADDING - WALLS Section 07 42 13 
Page 4 of 4 

 

 

3.5 CONSTRUCTION  

 Site Tolerances:  
 Maintain following installation tolerances:  

 Maximum variation from plane or location shown on approved shop drawings: 10mm/m of 
length and up to 20mm/100 m maximum. 

 Maximum offset from true alignment between two adjacent members abutting end to end, 
in line: 0.75 mm. 

3.6 SITE QUALITY CONTROL  

 Schedule site visits to review Work at stages listed:  
 After delivery and storage of products, and when preparatory Work on which Work of this 

Section depends is complete, but before installation begins. 
 Twice during progress of Work at 25%and 60%complete. 
 Upon completion of Work, after cleaning is carried out. 

 Obtain reports within 3days of review and submit. 

3.7 CLEANING  

 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.  
 Leave Work area clean at end of each day.  

 Clean after installation to remove construction and accumulated environmental dirt. 
 Wash down exposed interior and exterior surfaces using solution of mild domestic 

detergent in warm water, applied with soft clean wiping cloths. Wipe interior surfaces 
clean as part of final clean-up. 

 Remove excess sealant with recommended solvent. 
 Final Cleaning: remove surplus materials, rubbish, tools and equipment in accordance with 

Section 01 74 00 - Cleaning at completion. 

3.8 PROTECTION  

 Protect installed products and components from damage during construction. 
 Repair damage to adjacent materials caused by composite metal building panel installation. 

End of Section 
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Section 07 61 00 Sheet Metal Roofing 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 7 27 10.01 - Air Barrier, Vapour Barrier, Weather Barrier 
 Section 07 62 00 - Sheet Metal Flashing and Trim 
 Section 07 92 00 - Joint Sealants 

1.2 REFERENCE STANDARDS  

 ASTM International (ASTM):  
 ASTM A653/A653M-20, Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 
 ASTM A755/A755M-18, Standard Specification for Steel Sheet, Metallic Coated by the Hot-

Dip Process and Prepainted by the Coil-Coating Process for Exterior Exposed Building 
Products 

 ASTM D523-14(2018), Standard Test Method for Specular Gloss 
 Canadian General Standards Board (CGSB):  

 CAN/CGSB-37-GP-56M-85, Membrane, Modified, Bituminous, Prefabricated, and Reinforced 
for Roofing 

 CAN/CGSB-51.32-M77, Sheathing, Membrane, Breather Type 
 CAN/CGSB-93.1-M85, Sheet Aluminum Alloy, Prefinished, Residential 

 Canadian Roofing Contractors Association (CRCA):  
 CRCA Roofing Specifications Manual- Current Version 

 CSA Group (CSA):  
 CSA S136-16, North American Specification for the Design of Cold Formed Steel Structural 

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

 Safety Data Sheets (SDS) 
 National Building Code of Canada 2020 (NBC)  

 CCMC- Registry of Product Evaluations 
 National Research Council Canada (NRC)/Institute for Research in Construction (IRC) - 

Canadian Construction Materials Centre (CCMC):  
 CCMC-2002, Registry of Product Evaluations 

 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA)  
 Architectural Sheet Metal Manual, 7th Edition, 2012 

 ULC Standards (ULC):  
 ULC 102, Standard Method of Test for Surface Burning Characteristics of Building Materials 

and Assemblies. (ULC S102) 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  
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 Submit manufacturer's instructions, printed product literature and data sheets for sheet metal 
roofing and include product characteristics, performance criteria, physical size, finish and 
limitations. 

 Proof of manufacturer's CCMC listing and listing number. 
 Shop Drawings:  

 Submit contractor stamped and signed shop drawings. 

1.4 QUALITY ASSURANCE  

 Installer Qualifications: Engage experienced installer with a minimum of 5 years experience who 
has completed systems similar in material, design, and extent to that indicated for Project and 
with record of successful performance. 

 Obtain the type of metal roofing system through one source from a single manufacturer. 

1.5 DELIVERY, STORAGE, AND HANDLING  

 Deliver, store, and handle materials in accordance with Section Section 01 61 00 - Common 
Product Requirements. 

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

 Storage and Handling Requirements:  
 Store materials off ground and in accordance with manufacturer's recommendations in clean, 

dry, well-ventilated area. 
 Store and protect sheet metal roofing from nicks, scratches, and blemishes. 
 Replace defective or damaged materials with new. 

1.6 WARRANTY  

 Manufacturers Warranty for Finishes: Twenty (20) years from date of Substantial Performance. 

PART 2  PRODUCTS 
2.1 PERFORMANCE/DESIGN CRITERIA  

 General: The complete roof cladding system shall meet the following performance/design criteria 
and maintain its intended appearance, remain wind and watertight, allow for expansion and 
contraction of metal components and transmit loads to the supporting structural back-up. 

 The design, and erection of a complete metal roof system is the responsibility of this 
subcontractor and are based on the performance criteria specified. The method assembly, 
reinforcing and anchorage is schematic and shows general intent only. Location and methods of 
providing same shall be this subcontractor's responsibility who shall design the assembly, 
reinforcing and anchorage to suit specific conditions in an acceptable manner complying with the 
requirements specified herein. 

 Provide flashing as shown and required to make the system wind and watertight, and still allow 
for thermal movement. 

 Conceal all fastenings where possible. Where exposed in finished surfaces, screw heads shall be 
neat and symmetrical, made completely watertight and capable of allowing expansion and 
contraction of metal roof cladding. Exposed fasteners shall be color-matched to finished metal 
cladding or stainless steel and as scheduled. 

 Design and install metal roofing and all connections to withstand earthquake, snow and wind 
loads in accordance with NBC 2020 and Good Building Practices of Nunavut. 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

SHEET METAL ROOFING Section 07 61 00 
Page 3 of 5 

 

 

 Thermal Movements and Wind Loads: Designed and constructed metal wall and associated 
flashing systems to provide for expansion and contraction of component materials as caused by 
an ambient temperature range of -40°C to +60°C without causing harmful buckling, failure of joint 
seals, undue stress on fasteners or other detrimental effects. 

 Provide and/or make allowances for free noiseless vertical and horizontal thermal and wind 
loading movement, due to the contraction and expansion of any and all component parts. 

 Assembly and erection procedures shall take into account the ambient temperature range and 
wind pressure at the time of installation. 

 Provide clear internal paths of drainage in system to drain any trapped moisture to the exterior, 
discharging moisture in a manner avoiding staining of architectural finishes, collecting in puddles, 
formation of unsafe icicles and dripping onto pedestrians. 

 Fasten panel assembly to building structure in a manner, which transmits all loads to the main 
structure without exceeding the capacity of any fastener. 

2.2 PREFINISHED STEEL SHEET MATERIAL  

 Prefinished steel with factory applied polyvinyl chloride.  
 Class F1S, prefinished steel, finish factory applied. 
 White colour from manufacturer's standard range selected by [Consultant] Colour to match 

existing. 
 Specular gloss: 30units +/-5 to ASTM D523. 
 Coating thickness: 22 micrometers minimum. 
 Acceptable product: by VicWest or Westform. Colour matched exposed fasteners. Thickness: 

0.61 mm (24 gauge) Commercial quality.  
 Resistance to accelerated weathering for chalk rating of 8, colour fade maximum 5 units and 

erosion rate maximum 20% to ASTM D822as follows:  
 Outdoor exposure period 1000hours minimum. 
 Humidity resistance exposure period 5000hours minimum. 

 Roofing profile to match that of the existing building. 

2.3 HIGH TEMPERATURE UNDERLAYMENT  

 High Temperature Underlayment as per Section 07 27 10.01 Air Barrier, Vapour Barrier, Weather 
Barrier. 

 Primer: as recommended by manufacturer. 

2.4 ACCESSORIES  

 Provide components required for complete metal roofing system assembly including trim, 
copings, fasciae, corner units, ridge cap, ridge closures, clips, flashings, sealants, gaskets, fillers, 
closure strips, and similar items; match material and finish of metal roofing system. 

 Isolation coating: alkali resistant bituminous paint. 
 Plastic cement: to CAN/CGSB-37.5. 
 Slip sheet: reinforced sisal paper or a heavy felt kraft paper. 
 Rubber-asphalt sealing compound: to CAN/CGSB-37.29. 
 Touch up paint as supplied by roof panel manufacturer. 
 Fasteners: as per manufacturers recommendations, exposed. 
 Washers: of same material as sheet metal, 1 mm thick with rubber packings. 
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 Flux: rosin, cut muriatic acid, or commercial preparation suitable for materials to be soldered. 
 Touch-up paint: as recommended by sheet metal roofing manufacturer. 
 Flashing, Roof Curbs and Trim: Prefinished flashing materials to match roofing materials in 

accordance with Section 07 62 00 - Sheet Metal Flashing and Trim. 

2.5 FABRICATION  

 Fabricate all components of the system in the factory, ready for site installation. 
 Provide roof sheet and all accessories in longest practicable length to minimize site lapping of 

joints. 
 Fabricate aluminum sheet metal in accordance with AA ASM-35. 
 Form individual pieces in 2400 mm maximum lengths. Make allowances for expansion at joints. 
 Hem exposed edges on underside 12 mm, mitre and seal. 
 Form sections square, true and accurate to size, free from distortion and other defects 

detrimental to appearance or performance. 
 Apply minimum 0.2 mm dry film thickness coat of plastic cement to both faces of dissimilar metals 

in contact. 
 Protect metals against oxidization by back painting with isolation coating where indicated. 

PART 3  EXECUTION 
3.1 EXAMINATION  

 Examine substrates to ensure proper attachment to framing. 
 Examine roof deck to verify deck is clean and smooth, free of depressions, waves or projections 

and within flatness tolerances required by metal roofing system manufacturer. 
 Verify roof opening, curbs, pipes, sleeves, ducts or vents through roof are solidly set, cant strips 

and reglets in place, and nailing strips located. 
 Verify deck is dry and free of snow or ice. 
 Verification of Conditions: verify that conditions of substrate previously installed under other 

Sections or Contracts are acceptable for sheet metal roofing installation in accordance with 
manufacturer's written instructions.  
 Visually inspect substrate in presence of consultant. 
 Inform Consultant of unacceptable conditions immediately upon discovery. 
 Proceed with installation only after unacceptable conditions have been remedied and after 

receipt of written approval to proceed from [DCC Representative]. 

3.2 INSTALLATION  

 Install metal roofing system in accordance with manufacturer's written instruction. 
 Include underlay under sheet metal roofing.  

 Secure in place and lap joints 100 mm minimum. 
 Install exposed fasteners, minimum 150mm spacing, or as recommended by roof panel 

manufacturer. 
 Flash roof penetrations with material matching roof panels and make watertight. 
 Align transverse seams in adjacent panels. 
 Flash roof penetrations with material matching roof panels, and make watertight. 
 Form seams in direction of water-flow and make watertight. 
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 Apply sheet metal roofing, beginning at ridge and continuous in one piece to eave and according 
to manufacturer's written instructions. 

3.3 ACCESSORY INSTALLATION  

 Install accessories with positive anchorage to building and weather tight mounting and provide for 
thermal expansion. Coordinate installation with flashings and other components. 

 Install components required for a complete metal roofing system assembly including trim, 
copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, closure strips, and 
similar items. 

 Install flashing and trim in accordance with performance requirements, manufacturer's written 
installation instructions, and SMACNA recommendations; provide concealed fasteners where 
possible, and set units true to line and level; install work with laps, joints, and seams that will be 
permanently watertight and weather resistant. 

 Install exposed flashing and trim that is without excessive oil canning, buckling, and tool marks 
and that is true to line and levels indicated, with exposed edges folded back to form hems. Install 
sheet metal flashing and trim to fit substrates and to result in waterproof and weather-resistant 
performance. 

3.4 CLEANING  

 Remove temporary protective coverings and strippable films, if any, as metal roofing system are 
installed, unless otherwise indicated in manufacturer's written installation instructions. 

 Clean finished surfaces as recommended by metal roofing system manufacturer upon completion 
of metal roofing system installation; maintain in a clean condition during remainder of 
construction. 

 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning. 
 Final Cleaning: remove surplus materials, rubbish, tools and equipment in accordance with 

Section 01 74 00 - Cleaning upon completion. 
 Waste Management: perform in accordance with Section 01 74 19 - Waste Management and 

Disposal.  
 Remove recycling containers and bins from site and dispose of materials at appropriate 

facility. 

3.5 PROTECTION  

 Protect installed products and components from damage during construction. 
 Repair damage to adjacent materials caused by sheet metal roofing installation. 

End of Section 
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Section 07 62 00 Sheet Metal Flashing and Trim 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 07 92 00 - Joint Sealants 

1.2 REFERENCE STANDARDS  

 The Aluminum Association Inc. (AAI):  
 AA Aluminum Design Manual 2020Part VIII Guidelines for Aluminum Sheet Metal Work in 

Building Construction 
 AAI DAF45- 2003, Designation System for Aluminum Finishes 

 Canadian General Standards Board (CGSB):  
 CAN/CGSB-37.29- M89, Rubber-Asphalt Sealing Compound 
 CAN/CGSB-51.32- M77, Sheathing, Membrane, Breather Type 

 Canadian Roofing Contractors Association (CRCA):  
 Roofing Specifications Manual Current Edition 

 Canadian Sheet Steel Building Institute (CSSBI):  
 CSSBI S8- 2018Quality and Performance Specification for Prefinished Sheet Steel Used for 

Building Products. 
 CSA Group (CSA):  

 CSA A123.3- 05(2015), Asphalt Saturated Organic Roofing Felt 
 CSA A440 17, North American Fenestration Standard/Specification for windows, doors, and 

skylights, Includes Errata (2018). 
 CSA B111-1974(R2003), Wire Nails, Spikes and Staples 
 CSA A123.22- 08(2013)Self-Adhering Polymer Modified Bituminous Sheet Materials Used as 

Steep Roofing Underlayment for Ice Dam Protection 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Submit manufacturer's printed product literature including product specifications and technical 
data sheets for sheet metal flashing fasteners and accessory materials. Include product 
characteristics, performance criteria, physical size, finish and limitations. 

 Shop Drawings:  
 Submit shop drawings for all sheet metal fabrications. 
 Indicate sheet thickness, flashing dimensions and fastenings. Include anchorage, expansion 

joints and other provisions for thermal movement. 
 Submit manufacturer's catalogue cut sheets for manufactured items. 

1.4 QUALITY ASSURANCE  

 Installer: Engage an experienced installer having a minimum of three years experience who has 
completed projects similar in material, design, and extent to that indicated for this Project and with 
a record of successful in service performance. 
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1.5 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements. 

 Handle and store flashing materials to prevent creasing, buckling, scratching, or other damage. 

1.6 WARRANTY  

 The same warranty provisions apply to flashings associated with roofing as to the roofing. 
 Provide Warranty for sheet metal flashing and trim to include in maintenance manuals as 

specified in Section Section 01 78 00 - Operations and Maintenance Data Manuals. 

PART 2  PRODUCTS 
2.1 BASE SHEET METAL MATERIALS  

 Provide sheet metal in base metal thickness specified. Where no thickness specified, provide 
base sheet metal in thickness recommended in SMACNA Architectural Sheet Metal Manual for 
type of item being fabricated, but not less than the thickness required by the authority having 
jurisdiction. 

 Zinc coated galvanized steel sheet: 24 ga. thickness, commercial quality to ASTM A653/A653M, 
with Z275 designation zinc coating, and as follows:  
 Class: F2S-Finished two sides. 
 Thickness: minimum 24 ga. base metal thickness. 
 Factory Finish: pre-finished as indicated below 

2.2 FABRICATION  

 Fabricate sheet metal building flashings and trim in accordance with the recommendations of 
SMACNA's Architectural Sheet Metal Manual that apply to the design, dimensions, metal, and 
other characteristics as required. 

 Fabricate aluminum flashings and other sheet aluminum work in accordance with AAI Aluminum 
Sheet Metal Work in Building Construction. 

 Form sections square, true and accurate to size, free from distortion and other defects 
detrimental to appearance or performance. 

 Apply isolation coating to metal surfaces to be embedded in concrete or mortar. 
 Make flashings of prefinished metal for all cap flashings, for all flashings adjacent to roofing at 

roof edges and area dividers and where exposed to view from ground. Make flashings for other 
locations, of plain galvanized metal as follows: 

 Use 0.62 mm metal core thickness wherever a flat length exceeding 305 mm wide occurs. 
 Use 0.80 mm metal core thickness for concealed fastening strips. 
 S Lock all straight run joints. 
 Make joints allow for thermal movement, space S Lock joints at 2440 mm maximum centers. 
 Form non-expansion but movable joints in metal to accommodate elastomeric sealant in 

accordance with SMACNA standards. 
 Make flashings so that joints can be lapped 100 mm or more for building into masonry and 

concrete. 
 Strengthen free edges of metal flashings by folding to form a 13 mm hem. 
 Make flashings to curbs, walls and parapets a minimum of 200 mm high, where possible. 
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 Provide flashing sleeves and collars for all pipes and conduit extending through the roof where 
curb mounted roof penetrations are not required. Sleeves shall be soldered to a piece of sheet 
metal extending at least 150 mm onto the surrounding roof. 

 Make joints for corners and intersections with standing seams except where exposed of 
prefinished metal when seams shall be flat locked. 

 All bends machine made; form sections square, true and accurate to size, free from distortion and 
other defects detrimental to appearance or performance. 

 Fabricate cleats and attachment devices from same material as sheet metal component being 
anchored or from compatible, non corrosive metal recommended by sheet metal manufacturer, 
and as follows: 

 Size as recommended by SMACNA manual or sheet metal manufacturer for application but not 
less than thickness of metal being secured. 

 Back paint metal flashings in contact with dissimilar metals or materials with bituminous paint that 
would result in electrolytic action or corrosion. 

2.3 METAL FLASHINGS  

 Form flashings, copings and fascias to profiles indicated of 24 ga thick galvanized steel. 
 Roof vent flashings: provide insulated roof vent flashings in quantity as indicated on documents. 

Acceptable product; Thaler stack jack flashing -insulated.  
 Vent pipe interior vent gasket; Acceptable product; Pro Clima $&% seal, 100 mm Rollflex 

diameter. 

2.4 REGLETS AND CAP FLASHINGS  

 Form metal cap flashing of 24ga sheet metal to be built-in for base flashings as detailed. 

2.5 FINISHES  

 Prefinished Steel Sheet  
 Prefinished steel sheet with coating system consisting of base metal pre-treatment, primer, 

silicone modified polyester or polyester topcoat meeting requirements of CSSBI S8.  
 Finish: Galvalume where indicated. 
  Colors as indicated on drawings. Colors to match adjacent cladding colors. 
 Specular gloss: to match cladding units +/- 5 gloss units in accordance with ASTM D523. 

2.6 ACCESSORIES  

 Isolation coating: alkali resistant bituminous paint. 
 Roofing Cement: to ASTM D4586, asphalt based, asbestos free. 
 Pourable sealer: proprietary two-part polyurethane pourable sealer designed for sealing 

penetration pockets.  
 Maximum VOC limit 50 g/L SCAQMD Rule 1168. 

 Loose laid underlay for metal flashing: CAN/CGSB-51.32. 
 Self-adhesive membrane underlay and tie-in membrane for metal flashings: To CSA A123.22 or 

ASTM D1970. 
 Sealants: clear in accordance with Section 07 92 00 - Joint Sealants, in colour to match flashing 

finish colour.  
 Mastic Sealant: CAN/CGSB 37.29 polyisobutylene; non hardening, non skinning, non drying, 

non migrating sealant. 
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 Elastomeric Sealant: Generic type recommended by sheet metal manufacturer and fabricator 
of components being sealed and complying with requirements for joint sealants as specified 
in Section 07 92 00 - Joint Sealants. 

 Screws: of same material as sheet metal, TO ASTM F1667Suitable for substrate and material 
being fastened, galvanized head, neoprene washer. 

 Metal Accessories: Provide non-corrosive sheet metal clips, straps, anchoring devices, and 
similar accessory units as required for installation of Work. Accessories shall match or be 
compatible with material being installed; size and thickness as require. 

PART 3  EXECUTION 
3.1 MANUFACTURER'S INSTRUCTIONS  

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

3.2 INSTALLATION  

 Install sheet metal flashing and trim to withstand wind loads, structural movement, thermally 
induced movement, and exposure to weather without failing, rattling, leaking and fastener 
disengagement. 

 Install metal flashings on all surfaces such as roof cant edges, sleepers, parapets and cap type, 
wall junctions, roof dividers, curbs, roof control joints, through roof penetrations and the like, and 
as otherwise required to provide flashing type protection to details. Extend all flashings down and 
onto the horizontal portion of the roof unless otherwise directed. Install counter and base 
flashings unless otherwise directed by the Consultant. 

 Provide sheet metal flashing and trim that allow for thermal movements resulting from the 
following maximum change (range) in ambient and surface temperatures by preventing buckling, 
opening of joints, hole elongation, overstressing of components, failure of joint sealants, failure of 
connections, and other detrimental effects:  
 Provide clips that resist rotation and avoid shear stress as a result of sheet metal and trim 

thermal movements. 
 Temperature change (range): 67 degrees Celsius ambient; 100 degrees Celsius material 

surfaces. 
 Provide sheet metal flashing and trim to create a rain screen assembly to the completed 

air/vapour and roofing membrane termination details. 
 Install prefinished metal fascia to complete edge details. Install as separate piece from flashing. 
 Coordinate installation of flashing work of this Section with flashing work of other Sections which 

ties into this work. Coat surfaces of different metals such as aluminum and galvanized steel which 
are in contact to each other, with bituminous paint to prevent electrolysis. 

3.3 INSTALLATION: METAL FLASHING  

 Install sheet metal work as detailed. 
 Install sheet metal flashing and trim in accordance with performance requirements, 

manufacturer's installation instructions, and SMACNA's Architectural Sheet Metal Manual. 
 Do not install metal flashings over flexible roof flashing until the flexible roof flashing has been 

inspected and approved by the Roofing Inspector. This includes curbs for roof mounted items. 
 Fasten metal base flashing to walls or upstands along top of flashing. Do not secure to cant strip. 

Form lapped corner joints. Extend rolled edge of base flashing approximately 25 mm on to roof 
from toe of cant, and rest on top of roof surface. 
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 Use concealed fastenings except where approved before installation. 
 Lock end joints and caulk with sealant. 
 Insert metal flashing under cap flashing or into reglets to form weather tight junction. 
 Separate metal from non-compatible metal or corrosive substrates by coating concealed 

surfaces, at locations of contact, with asphalt mastic or other permanent separation as 
recommended by manufacturer. 

 Bed flanges of Work in a thick coat of roofing cement where required for waterproof performance. 
 Turn top edge of flashing into recessed reglet or mortar joint minimum of 25 mm. Lead wedge 

flashing securely into joint. 
 Caulk flashing at reglet with sealant. 
 Coordinate roof drain flashing installation with roof drainage system installation. 
 Provide a smooth flat surface free of indentations, bumps, oil canning, or twists, all edges, bends 

hard, sharp and true to line for all exposed and prefinished flashings. 
 Install fasteners in slots or oversize holes to allow expansion and contraction of flashings where 

flashing installed with mechanical fasteners. 

3.4 EAVES TROUGHS AND DOWNPIPES  

 Not installed on this building. 

3.5 CLEANING  

 Proceed in accordance with Section 01 74 00 - Cleaning. 
 Remove surplus materials, excess materials, rubbish, tools and equipment on completion and 

verification of performance of installation. 
 Clean exposed metal surfaces, removing substances that might cause corrosion of metal or 

deterioration of finishes. 
 Provide final protection and maintain conditions that ensure sheet metal flashing and trim Work 

during construction is without damage or deterioration other than natural weathering at the time of 
Substantial Performance. 

 Leave work areas clean, free from grease, finger marks and stains. 
End of Section 
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Section 07 84 00 Firestopping 
PART 1  GENERAL 
1.1 SUMMARY  

 This Section specifies fire stop and smoke seal systems and materials intended to fill gaps 
between fire separations, between fire separations and other construction assemblies, or used in 
or around items which fully or partially penetrate a fire separation, to restrict the spread of fire and 
smoke thus maintaining the integrity of a fire separation. 

 This Section includes requirements for:  
 Through-penetration fire stops:  

 For openings created to allow a penetrating item such as piping, conduits, raceways, 
ducts, cable trays, cables, tubing or structural components to pass completely through a 
fire separation or fire-resistance rated assembly. 

 Blank opening fire stops:  
 For openings created in a fire separation where the penetrating item has not yet been 

installed or has been removed. 
 Construction joint fire stops:  

 For locations where adjacent fire separations or components of fire separations meet. 
Locations include: ceiling/wall and roof/wall joints, wall/wall joints at corners or in the 
same plane, wall/floor joints, floor/floor joints and ceiling/ceiling joints. 

 Includes fire stops for seismic joints, vertical control joints, expansion joints, and joints 
which occur at the tops and bottoms of fire separation walls. 

 Includes fire stops for head-of-wall to non-rated roof or floor assemblies. 
 This Section includes fire stopping and smoke seal work for the entire Project including selection, 

installation and inspection of all required fire stops. 

1.2 DEFINITIONS  

 Fire Blocking: materials, components or system installed in a concealed space in the building to 
restrict the spread of fire and smoke in that concealed space or from that concealed space to an 
adjacent space. 

 Fire Compartment: spaces within a building that are enclosed by exterior walls or separated from 
other parts of the building by enclosing Fire Separations having a Fire-Resistance Rating. 

 Fire-Resistance Rating: time in minutes or hours that a material or assembly of materials will 
withstand the passage of flame and transmission of heat when exposed to fire, meeting the 
requirements of CAN/ULC-S101or as determined by formal testing of material or assembly of 
materials, meeting requirements of CAN/ULC-S115, or an interpretation of information derived 
from formal testing in accordance with requirements of the Building Code and acceptable to the 
Authority Having Jurisdiction (AHJ). 

 Fire Separation: assembly that acts as a barrier against the spread of fire, smoke and noxious 
gases resulting from combustion as defined by the Building Code and includes the following 
assemblies having a Fire-Resistance Rating requiring Fire Stopping as follows:  
 Penetration-Type Fire Stop systems located within loadbearing walls and partitions. 
 Penetration-Type Fire Stop systems located within non-loadbearing walls and partitions. 
 Building Perimeter-Type located between floor assemblies and exterior wall and roof 

construction. 
 Fire Stop: material, component or system, and its means of support, used to protect gaps 

between fire separations, between fire separations and other construction assemblies, or used in 
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openings where penetrating items wholly or partially penetrate fire separations, to restrict the 
spread of fire and smoke thus maintaining the fire-resistance continuity of a fire separation. 

 Multi-penetration: two or more service penetrations through an opening in the fire separation. 
 Single penetration: single service penetration through an opening in the fire separation. 
 System Design Listing: document providing proof of testing with technical details, specifications 

and requirements that leads to the application of a specific listed fire stop system. 

1.3 REFERENCE STANDARDS  

 ASTM International (ASTM):  
 ASTM C920- 14, Standard Specification for Elastomeric Joint Sealants 
 ASTM E84- 21, Standard Test Method for Surface Burning Characteristics of Building 

Materials 
 ASTM E119- 20, Standard Test Methods for Fire Tests of Building Construction and Materials 
 ASTM E814- 13a, Standard Test Method for Fire Tests of Penetration Firestop Systems 
 ASTM E1966 15, Standard Test Method for Fire Resistive Joint Systems 
 ASTM E2032- 09, Standard Guide for Extension of Data from Fire Resistance Tests 

Conducted in Accordance with ASTM E 119. 
 ASTM E2393- 20A, Standard Practice for On-Site Inspection of Installed Fire Resistive Joint 

Systems and Perimeter Fire Barriers 
 Factory Mutual Approvals (FM):  

 FM 4990- 2009, Approval Standard for Fire stopping. 
 National Research Council Canada (NRC):  

 National Building Code of Canada (NBC) 2020 
 Best Practice Guide on Fire Stops and Fire Blocks and Their Impact on Sound Transmission 

2007 
 ULC Standards (ULC):  

 CAN/ULC-S101- 14, Standard Method of Fire Endurance Tests of Building Construction and 
Materials 

 CAN/ULC-S102- 10, Standard Method of Test for Surface Burning Characteristics of Building 
Materials and Assemblies 

 CAN/ULC-S115- 11, Standard Method of Fire Tests of Firestop Systems 
 Underwriters Laboratories Inc. (UL):  

 UL 1479- 2015, Fire Tests of Penetration Firestops 
 UL Qualified Firestop Contractor Program 

1.4 ADMINISTRATIVE REQUIREMENTS  

 Sequencing:  
 Proceed with installation only when submittals have been reviewed by consultant. 
 Pipe and duct insulation: Certified fire stop system component.  

 Ensure pipe and duct insulation installation precedes fire stopping. 

1.5 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit in accordance with Section 01 33 00 - Submittal Procedures. 
 Qualification Statement:  
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 Submit contractor qualification statements and certificates demonstrating compliance with the 
qualification requirements of this Section, as described in PART 1 - QUALITY ASSURANCE, 
within Ten working days after award of contract and before starting Work. 

 Product Data:  
 Submit manufacturer's product data for each type of fire stopping and smoke seal. Submit 

complete product data for each individual component and include:  
 Product name and product number 
 Product characteristics and performance criteria 
 Physical size, finish and limitations 
 Technical data on out-gassing, off-gassing and age testing 
 Curing time 
 Chemical compatibility to other construction materials 
 Shelf life 
 Life expectancy 
 Temperature range for installation 
 Humidity range for installation 
 Sound attenuation STC-Rating 

 Manufacture Product Certification:  
 Submit manufacturer certification certifying products supplied comply with local 

regulations controlling use of Volatile Organic Compounds (VOC's) and are non-toxic to 
building occupants. 

 Submit test reports showing compliance to ASTM E595. 
 Submit one copy of WHMIS Safety Data Sheets (SDS) for each individual component in 

accordance with Section 02 81 00 - Hazardous Materials 
 Submit a comprehensive list of all products and components included in submittal. 

 Shop Drawings:  
 Submit shop drawings showing system design listings for Project including proposed 

materials, reinforcement, anchorage, fastenings and method of installation. 
 Construction details to accurately reflect actual job conditions for each product and assembly. 
 Submit details for materials and prefabricated devices. 
 Submit electronic copy of shop drawings and include:  

 Title page, labelled "Fire and Smoke Stop System Listings". Include project name, date 
and the names of the installation company and the manufacturer of proposed products. 
Insert title in front and spine of binder. 

 Table of Contents at front of each binder. 
 List of each proposed listed fire stop system and corresponding service penetration type 

or joint type in a matrix spreadsheet schedule, indicating floor and wall system, including 
rating for each. 

 System Design Listings:  
 Submit design listings for each listed fire stop system and each application identified 

in accordance with CAN/ULC-S115 
 When more than one product is specified for the listed fire stop system or more than 

one packing/damming material is indicated, identify the item that will be used on this 
Project. 
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 Certificates signed by manufacturer certifying that materials comply with specified 
performance characteristics and physical properties. 

 Manufacturer's Instructions: Submit manufacturer's installation instructions and special handling 
criteria, installation sequence, cleaning procedures and ………. 

 Closeout Submittals:  
 Submit in accordance with Section 01 78 00 - Closeout Submittals. 

 Operation and Maintenance Data: Submit maintenance data for incorporation into manual, 
including:  
 WHMIS Safety Data Sheets (SDS), 
 product data and manufacturer's installation and maintenance instructions for each 

product/system used on this project, 
 approved system design listings and EJs, and 
 matrix schedule listing all system design listings and EJs with a description of their 

penetration or joint type. 
 Certifications:  

 Provide proof of training for each worker that performed installation on the Project. 
 Provide proof of company installing fire stopping and smoke seals is a Member in Good 

Standing with FCIA. 
 Certification of company as a ULC Qualified or Firestop Contractor, including the 

Designated Responsible Individual (DRI) certificate. 
 Accreditation of third-party inspection firm. 

 Manufacturer's field reports. 
 Warranty information on fire stop installations. 
 Life expectancy of each product installed as part of Project. For each system, list the 

installation date of products and the expected expiration date (month/year). 
 Record Documentation:  

 Maintain a daily log of all activities on site during the course of construction. Submit a copy of 
all daily logs after completion of fire stopping work. 

 As-built Drawings:  
 Submit a marked-up set of Drawings to provide referencing system identifying the 

location of each fire stop. 
 Identify each penetration type fire stop with their penetration identification number. 

 Provide detailed Drawings of system design listings for each type of fire stop (i.e., through-
penetration, membrane penetration, blank opening, construction joint, building perimeter). 

 Fire Stop Schedules:  
 Submit complete fire stop schedules for floors, walls and ceilings. 
 Indicate all penetration fire stops and joint fire stops through each reference wall, floor 

and ceiling in the schedules. 
 Cross-reference firestop schedules with as-built drawings and indicate design listing 

numbers associated to each penetration fire stop and joint fire stop. 

1.6 QUALITY ASSURANCE  

 Regulatory Requirements: Use materials and methods of determining required thickness of 
application that have the full acceptance of AHJ and that are tested in accordance with 
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CAN/ULC-S115, and form a part of a ULC or cUL listed system, Engineered Judgement or 
Equivalent Fire Resistance Rated Assembly. 

 Provide systems selection and analysis, installation and inspection of fire stop systems in 
accordance with the recommended practices detailed in the following guides:  
 FCIA Firestop Manual of Practice (MOP). 

 Qualifications:  
 Contractor specializing in selection and installation of fire stops with [five] years [documented] 

experience. Submit a list of five successfully completed projects of similar scale and type. 
 The installers are recognized as a Member in Good Standing with the Firestop Contractors 

International Association (FCIA). Submit proof of current membership. 
 Training: Workers, including site supervisor, to complete:  

 Manufacturer training on the products/systems installed as part of this Section. 
 Training under the FCIA Firestop Containment Worker Education Program. 

 Certified Firestop Contractor: company certified with one of the following programs:  
 ULC Qualified Firestop Contractor Program. Submit signed copy of certificate. 

1.7 DELIVERY, STORAGE AND HANDLING  

 Packing, shipping, handling and unloading:  
 Perform in accordance with Section 01 61 00 - Common Product Requirements. 
 Deliver materials to the site in undamaged condition and in original unopened containers, 

marked to indicate brand name, manufacturer, ULC markings, manufacturing date, shelf-life 
expiry date. 

 Storage and Protection:  
 Store materials in a well-ventilated, dry indoor location and in accordance with manufacturer's 

instructions. 
 Coordinate delivery of materials with scheduled installation dates to allow minimum storage 

time on site. 
 Comply with recommended procedures, precautions and measures described in WHMIS 

Safety Data Sheets (SDS). 

1.8 AMBIENT CONDITIONS  

 Ambient Conditions:  
 Install fire stops and smoke seals when ambient and substrate temperatures are within the 

limits prescribed by the manufacturer and when the substrate is dry and without risk of 
condensation. 

 Maintain manufacturer's recommended ambient and substrate temperatures for 48hours 
before and 72hours after installation. 

 Ventilate fire stops and smoke seals in accordance with manufacturers' instructions by natural 
means or, where this is inadequate or not available, use forced air circulation. 

1.9 WARRANTY  

 Extend 12 month warranty period to 24months for Work of this Section. 
 Manufacturers shall warrant work of this Section against defects and deficiencies in the product 

material for a period of 24months. Promptly correct any defects or deficiencies which become 
apparent within warranty period at no expense. 
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 Contractor warrants workmanship on materials and installation for a period of 24months. 
Promptly correct any defects or deficiencies which become apparent within warranty period at no 
expense. 

PART 2  PRODUCTS 
2.1 MANUFACTURERS  

 Provide products from a single manufacturer, to the greatest extent possible, to perform all fire 
stopping work. Materials of different manufacturers will not be permitted without authorization 
from Consultant. 

 Provide a listed system from an alternative where there is no specific tested listed fire stop 
system available from the manufacturer for a particular fire stopping application to avoid providing 
an Engineering Judgment. 

2.2 PERFORMANCE/DESIGN CRITERIA  

 Fire stop and smoke seal systems consisting of a material or combination of materials installed to 
maintain the integrity of the fire-resistance rating of a fire separation in accordance with the 
requirements of the NBC. 

 Performance Requirements: Manufacturer shall design proprietary assemblies to withstand the 
listed ratings in accordance with the NBC, ULC Standards, and AHJ, and as follows:  
 Provide through-penetration fire stop and joint systems that are produced and installed to 

resist spread of fire according to requirements indicated, resist passage of smoke and other 
gases, and maintain original fire-resistance rating of penetrated assembly, such as:  
 Fire-resistance rated loadbearing walls, including partitions, with fire protection rated 

openings. 
 Fire-resistance rated non-loadbearing walls, including partitions with fire protection rated 

openings. 
 Fire-resistance rated floor assemblies. 

 Fire stopping and Smoke Seal Systems Exposed to View: Provide products that after curing 
do not deteriorate when exposed to view, traffic, moisture, and physical damage both during 
and after construction, and as follows:  
 Provide moisture resistant through-penetration fire stop systems for piping penetrations 

for plumbing and wet pipe sprinkler systems. 
 Provide fire stopping and smoke seal systems capable of supporting anticipated floor 

loads either by installing floor plates or by other means for floor penetrations with annular 
spaces exceeding 100 mm in width and exposed to possible loading and traffic. 

 Provide fire stopping and smoke seal systems not requiring removal of insulation for 
penetrations involving insulated piping. 

 Provide products with flame-spread ratings of less than 25 and smoke-developed ratings 
of less than 50 for fire stopping, smoke seal, and joint systems exposed to view. 

 Architectural considerations: When fire stop system is exposed to view, consider 
architectural finish, potential traffic, and exposure to moisture and heat. 

 Fire Resistance of Joint Systems: Assembly ratings and movement capabilities shall be as 
indicated with assembly ratings equal to or exceeding the fire-resistance rating of 
constructions in which joints are located. 

 Dynamic Joints: Where required, design fire stop and smoke seal systems to accommodate a 
defined amount of movement in structural elements, construction joints and mechanical piping 
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caused by expansion or contraction. Systems should also accommodate movement and sound 
and vibration control in mechanical installations. 

 Insulated Pipes and Ducts: Design and test listed fire stop system with the actual insulation 
materials penetrating the fire separation, as indicated on the system design listing. 

 Use in Wet Areas: water-based products are unacceptable in wet areas or areas that may be 
subject to occasional water exposure or flooding during and after construction. 

 Environment Considerations: Select materials taking into consideration the environment in which 
they will be used during and after curing, as well as the intended use of the space. Confirm 
compatibility of the proposed materials/products with fire stop manufacturer for the following 
situations:  
 Spaces requiring resistance to infection and biological spread through assemblies. 
 Spaces containing sensitive electronic equipment. 
 Preventing contamination of laboratory and manufacturing environments. 

2.3 MATERIALS  

 Compatibility: Under conditions of service and application, provide fire stopping and smoke seal 
systems that are compatible with one another, with the substrates forming openings, and with the 
items, if any, penetrating the systems, as demonstrated by fire stopping and smoke seal system 
manufacturer based on testing and site experience, and as follows:  
 Asbestos-free materials and systems capable of maintaining an effective barrier against the 

passage of flame, smoke and water and the transmission of heat in compliance with 
requirements of CAN-ULC-S115and not to exceed opening sizes for which they are intended, 
as indicated on System Design Listing. 

 Fire Stop System Rating: To match fire-resistance rating of fire separation as indicated on 
Drawings. 

 Service penetration assemblies and fire stop components: Certified by testing laboratory to 
CAN/ULC-S115. 

 Provide elastomeric seal or non-shrink foam cement mortar for fire and smoke stop systems 
at openings intended for re-entry, such as cables. Do not use cementitious or rigid seal at 
such locations. 

 Provide elastomeric protection for fire and smoke stop systems at openings around 
penetrations for pipes, ductwork and other mechanical items requiring sound and vibration 
control. Do not use a cementitious or rigid seal at such locations. Exemption for fire dampers. 

 Provide elastomeric seal for fire and smoke seals behind and around mechanical and 
electrical boxes within wall, floor, and ceiling assemblies. 

2.4 FILL MATERIALS  

 General:  
 Provide fire stopping and smoke seal systems containing the types of fill materials indicated 

in SCHEDULE in Part 3 of this Section by reference to the types of materials described in this 
Article. Fill materials are those referred to in directories of the referenced testing and 
inspecting agencies as fill, void, or cavity materials. 

 Fire stopping and smoke seal systems shall be tested in accordance with CAN/ULC-S115and 
be comprised of asbestos free materials and systems capable of maintaining an effective 
barrier against flame, smoke and gases. Fire stopping and smoke seal systems not to exceed 
opening sizes for which they are intended for the ratings as indicated on Drawings. 

 Cast-in-Place Fire Stopping and Smoke Seal Devices: Factory assembled devices for use in cast-
in-place concrete floors and consisting of an outer metallic sleeve lined with an intumescent strip, 
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a radial extended flange attached to one end of the sleeve for fastening to concrete formwork, 
and a neoprene gasket. 

 Latex Sealants: Single component latex formulations that after curing do not re-emulsify during 
exposure to moisture. 

 Fire Stopping and Smoke Seal Devices: Factory-assembled collars formed from galvanized steel 
and lined with intumescent material sized to fit specific diameter of penetrating item. 

 Cable Penetration Devices:  
 Pre-manufactured intumescent blocks 

 Intumescent Putties: Non-hardening dielectric, water resistant putties containing no solvents, 
inorganic fibres, or silicone compounds. 

 Intumescent, Latex Sealant: Single-component, intumescent, latex formulation. 
 Job-Mixed Vinyl Compound: Prepackaged vinyl-based powder product for mixing with water at 

Project site to produce a paintable compound, passing ASTM E136, with flame-spread and 
smoke-developed ratings of zero per ASTM E84. 

 Solvent-Release-Curing Intumescent Sealant: Solvent-release-curing, single-component, 
synthetic-polymer-based sealant of grade indicated below:  
 Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal 

surfaces. Non-sag formulation for openings in vertical and other surfaces requiring a non-
slumping/gunnable sealant, unless indicated fire stop system limits use non-sag grade. 

 Silicone Foams: Multi-component, silicone based liquid elastomers that, when mixed, expand and 
cure in-place to produce a flexible, non-shrinking foam. 

 Silicone Sealants: Moisture curing, single component, silicone based, neutral curing elastomeric 
sealants of grade indicated below:  
 Grade for Horizontal Surfaces: Pourable (self-levelling) formulation for openings in floors and 

other horizontal surfaces. 
 Grade for Vertical Surfaces: Non-sag formulation for openings in vertical and other surfaces. 

2.5 MIXING  

 For those products requiring mixing before application, comply with fire stopping and smoke seal 
system manufacturer's instructions for accurate proportioning of materials, water (if required), 
type of mixing equipment, selection of mixer speeds, mixing containers, mixing time, and other 
items or procedures needed to produce products of uniform quality with optimum performance 
characteristics for application indicated. 

2.6 FIRE-RESISTIVE ELASTOMERIC JOINT SEALANTS  

 Elastomeric Sealant Standard: Provide manufacturer's standard chemically curing, elastomeric 
sealants of base polymer that comply with ASTM C920requirements, including those referenced 
for Type, Grade, Class, and Uses, and requirements specified in this Section applicable to fire-
resistive joint sealants. 

 Single-Component, Neutral-Curing Silicone Sealant: Type S; Grade NS; Class 25; exposure-
related Use NT, and joint-substrate-related Uses M, G, A, and (as applicable to joint substrates 
indicated) O.  
 Additional Movement Capability: When tested for adhesion and cohesion under maximum 

cyclic movement per ASTM C719, provide sealant with the capability to withstand the 
changes in joint width existing at the time of installation, and remain in compliance with other 
requirements of ASTM C920. 
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 Single-Component, Non-sag, Urethane Sealant: Type S; Grade NS; Class 25; and Uses NT, M, 
A, and (as applicable to joint substrates indicated) O. 

2.7 ACCESSORIES  

 Provide components for each fire stopping and smoke seal system needed to install fill materials. 
Use only components specified by fire stopping and smoke seal system manufacturer and 
approved by the qualified testing and inspecting agency for fire stopping and smoke seal systems 
indicated on Drawings. 

 Primers: To manufacturer's recommendation for specific material, substrate, and end use. 
 Water (if applicable): Potable, clean and free from harmful amounts of deleterious substances. 
 Metal Fire Stop: Commercial galvanized steel, to ASTM A1008/A1008M, zinc coating 260 g/m 2, 

minimum metal core thickness 0.912 mm. 
 Steel Deck Moulded Flute Inserts: One-piece moulded mineral fibre flute inserts, sized for steel 

deck profiles, for placement at top of fire-rated wall assemblies. 
 Packing/Damming Materials, Supports and Anchoring Devices: To manufacturer's 

recommendations, and in accordance with tested assembly being installed as acceptable to AHJ. 
 Fire Stop Insulation: Pre-formed, semi-rigid, non-combustible mineral wool, pre-cut in 1220-mm 

lengths to required depth and width. 
 Junction Box/Outlet Sealing Putty: Intumescent putty, pre-formed in pads. 
 Sealants: Good adhesion without use of primer, high visibility safety colours.  

 Flame-spread rating: Maximum 25 
 Smoke development classification: Maximum 50 
 For vertical joints: Non-sagging 
 For horizontal joints: Single component, self-levelling 

PART 3  EXECUTION 
3.1 EXAMINATION  

 Verify that conditions of substrates previously installed are acceptable for product installation in 
accordance with manufacturer's instructions and approved system design listings for each 
condition. 

 Verify each opening/annular space to ensure it does not exceed the maximum and minimum 
dimensions indicated on the approved system design listing. 

 Verify that all joints, service penetrating elements and supporting devices/hangers have been 
properly installed as indicated on approved system design listings. Remove all temporary lines 
and markings to meet the approved system design listings. 

 Verify that proposed fire stop system consists of components that are compatible with each other, 
with substrates forming the openings, and with items, if any, penetrating the fire stop under 
conditions of application and service, as demonstrated by the fire stop manufacturer based on 
testing and site experience. 

 Pipe and Duct Insulation: Confirm that proposed fire stop system has been tested with the actual 
insulation penetrating the fire separation on site, as indicated in the approved system design 
listing. Maintain insulation around pipes and ducts penetrating the fire separation. 

 Ensure no additional items have been installed through opening that does not appear on the 
approved system design listing. 

 Ensure fire stopped areas are accessible for proper application and that conditions are suitable 
for installation of the fire stop system. Areas to remain accessible for inspection. 
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 Report in writing to Consultant any defective surfaces or conditions affecting the fire stop system 
installation immediately and before commencing any installations. 

 Proceed only once defected surfaces or conditions have been corrected. 
 Proceed with installation only after unacceptable conditions have been remedied. 

3.2 PREPARATION  

 Examine sizes and conditions of voids to be filled to establish correct thicknesses and installation 
of materials.  
 Ensure that substrates and surfaces are clean, dry and frost free. 
 Ensure substrates and surfaces are free of dirt, grease, oil, rust, laitance, release agents, 

water repellents, and any other substances that may affect proper adhesion. 
 Prepare surfaces in contact with fire stop and smoke stop materials to manufacturer's 

instructions. 
 Maintain insulation around pipes and ducts penetrating fire separation without interruption to 

vapour barrier. 
 Mask where necessary to avoid spillage and over coating onto adjoining surfaces; remove stains 

on adjacent surfaces. 
 Protect adjacent work areas and finish surfaces from damage during product installation. 
 Prime surfaces as required. 
 Ensure multi-penetration openings have been framed and boarded out around annular openings, 

as indicated in the system design listing before prepping the opening. 

3.3 INSTALLATION  

 Install fire stop and smoke seal materials and components in accordance with manufacturer's 
certified tested system listing. 

 Coordinate with other sub-trades to ensure that all pipes, conduits, cables, and other items, which 
penetrate fire separations, have been permanently installed before installation of fire stop 
systems. 

 Schedule work to ensure that fire separations and all other construction that conceals 
penetrations are not erected before installation of fire and smoke seal systems 

 Seal holes or voids made by through-penetrations, poke-through termination devices, and un-
penetrated openings or joints to ensure that both continuity and integrity of fire separation are 
maintained. 

 Provide temporary forming as required and remove forming only after materials have gained 
sufficient strength and after initial curing per manufacturer's instructions. 

 Tool or trowel exposed surfaces to neat finish. 
 Remove excess compound promptly as work progresses and upon completion. 
 Protect gaps around recessed components (e.g., panels, electrical boxes, outlets) with sealing 

putty in accordance with manufacturer's instructions. 
 Do not use damaged or expired material. 

3.4 INSTALLATION - JOINT FIRE STOPS  

 For sealant applications, install joint fillers to support fire stop materials during application. 
Position joint fillers to ensure fire stop material cross-sectional shape and thickness relative to the 
joint width allows for optimum sealant movement, while developing the required fire-resistance 
rating. 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

FIRESTOPPING Section 07 84 00 
Page 11 of 14 

 

 

 Install fire stops using techniques recommended by the manufacturer:  
 Fully wetting joint substrates to optimize adhesion. 
 Completely filling recesses provided for each joint configuration. 
 Tool non-sag fire stop materials immediately after their application and before the time 

skinning begins. Form smooth, uniform beads of configuration indicated or required to  
 provide required fire-resistance rating, 
 eliminate air pockets, and 
 ensure contact and adhesion with sides of joint. 

 Joint Systems and Perimeter Fire Containment Systems:  
 For systems with dynamic joints, ensure movement capabilities of the installation meet or 

exceed the movement expectations of the system design listing and manufacturer's 
installation instructions. 

3.5 INSTALLATION - THROUGH PENETRATION JOINT SEALANTS  

 Install forming/damming materials and other accessories of types required to support fill materials 
during their application and in the position required to achieve fire ratings of designated through-
penetration fire stop systems. 

 Install fill materials for through-penetration fire stop systems by techniques recommended by the 
manufacturer to produce the following results:  
 Completely fill voids and cavities formed by openings, forming materials, accessories, and 

penetrating items. 
 Apply materials so they contact and adhere to substrates formed by openings and 

penetrating items. 
 For fill materials that will remain exposed after completing Work, finish to produce smooth, 

uniform surfaces that are flush with adjoining finishes. 
 Remove combustible forming materials and other accessories not indicated as permanent 

components of fire stop systems. 

3.6 IDENTIFICATION  

 General:  
 Clean substrate before applying identification. 
 Determine final location of identification on site. 
 Identification is not required on both sides of the fire separation. 
 Refer to Drawings for locations of fire separations and rating required. 

 Fire Stopped Penetrations:  
 Install identification label adjacent to each fire stopped wall/floor service penetration. Provide 

one identification label per single opening or per grouping cluster. 
 Securely apply identification to substrate by providing adequate adhesive 
 Secure tags with metal fasteners or hang with metal chain or wire. 
 Identification shall be completely filled out and installed before requesting substantial 

performance. 
 Fire Separations (Barriers):  

 Position identification at least 4500mm from end of each wall and at intervals not exceeding 
9000mm along wall/floor joint fire stops. 
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 Install markings within ceiling spaces, 600mm below horizontal fire separation or roof 
structure unless otherwise indicated on Drawings. 

 Review location of identification with Consultant for occupied areas with exposed ceilings 
before proceeding. 

3.7 REPAIRS AND MODIFICATIONS  

 Identify damaged or re-entered seals requiring repair or modification. 
 Remove loose or damaged materials. If adding penetrating items, remove sufficient material to 

insert new elements and to avoid damaging the balance of the seal. 
 Ensure sealed surfaces are clean and dry. 
 Use only materials that are suitable for repair of original seal, as approved by manufacturer. Do 

not mix products from different manufacturers. 

3.8 SITE QUALITY CONTROL  

 Inspections: Notify Departmental Representative and Consultant when ready for inspection and 
before concealing or enclosing fire stop materials and service penetration assemblies. 

3.9 INSPECTIONS  

 Consultant to conduct random inspections and direct exploratory review (i.e., destructive testing) 
during the course of construction and before closing off any concealed areas. Perform 
inspections and destructive testing in compliance with ASTM E2174and ASTM E2393. 

 Submit formal request for substantial performance review of work once all work is completed, 
quality control has been performed and all fire stop installations have been inspected and 
identified with the approved fire stop identification labels. 

3.10 CLEANING  

 Perform cleaning in accordance with Section 01 74 00 - Cleaning. 
 Remove equipment, excess materials and debris and clean adjacent surfaces immediately after 

application. Use methods and cleaning materials approved by manufacturer. 
 Protect fire stops during and after curing period from contact with contaminating substances 
 Remove temporary dams after initial set of fire stop and smoke seal materials. 

3.11 SCHEDULE  

 Provide fire stop and Rated smoke-resistant fire stop systems at locations shown on Drawings 
and details. 

 Design and provide through-penetration fire stopping and smoke seals as follows:  
 Systems with no penetrating items, select one or more of the following fill materials:  

 silicone sealant 
 intumescent putty 
 intumescent foam blocks or boards 
 intumescent spray foam 

 Systems for metallic pipes, conduit, or tubing, select one or more of the following fill 
materials:  
 silicone sealant 
 intumescent putty 
 intumescent foam blocks or boards 
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 intumescent spray foam 
 Systems for electrical, and data and communications cables, select one or more of the 

following fill materials:  
 latex sealant 
 silicone sealant 
 intumescent putty 
 silicone foam 
 prefabricated fire stop sleeve cp 653 (hilti) 
 preformed intumescent blocks cfs-bl (hilti) 
 preformed intumescent blocks (roxtec) 
 prefabricated cable pathways (ez-path) 
 intumescent foam blocks or boards 
 intumescent spray foam 

 Systems for miscellaneous electrical penetrations, select one or more of the following fill 
materials:  
 latex sealant 
 intumescent putty 
 intumescent foam blocks or boards 
 intumescent spray foam 

 Systems for miscellaneous mechanical penetrations, select one or more of the following fill 
materials:  
 latex sealant 
 intumescent foam blocks or boards 
 intumescent spray foam 

 Systems for groupings of penetrations, select one or more of the following fill materials:  
 latex sealant 
 intumescent wrap strips 
 fire stopping and smoke seal device 
 intumescent composite sheet 
 intumescent foam blocks or boards 
 intumescent spray foam 

 Design and provide joint fire stopping and smoke seals as follows for:  
 Floor-to-Wall, Fire-Resistive Joint System: Provide materials to meet the following criteria:  

 assembly rating: as indicated 
 nominal joint width: as indicated 
 movement capabilities: to be confirmed, compression, extension, or horizontal shear 

 Head-of-Wall, Fire-Resistive Joint System: Provide materials to meet the following criteria:  
 assembly rating: as indicated 
 nominal joint width: as indicated 
 movement capabilities: compression and extension 

 Wall-to-Wall, Fire-Resistive Joint System: Provide materials to meet the following criteria:  
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 assembly rating: as indicated 
 nominal joint width: as indicated 
 movement capabilities: compression and extension 

End of Section 
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Section 07 92 00 Joint Sealants 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 03 30 00 - Cast-in-Place Concrete: Sealants required in conjunction with cast-in-
place concrete. 

 Section 07 11 13 - Bituminous Damp proofing: Sealants required in conjunction with damp 
proofing. 

 Section 07 26 00 - Vapour Retarders: Sealants required in conjunction with vapour retarder. 
 Section 07 42 13 - Metal Cladding: Sealants required in conjunction with metal cladding. 
 Section 07 61 00 - Metal Roofing: Sealants required in conjunction with metal roofing. 
 Section 07 62 00 - Sheet Metal Flashing And Trim: Sealants required in conjunction with 

metal flashings. 
 Section 07 84 00 - Fire Stopping 
 Section 08 11 00 - Metal Doors and Frames: Sealants required in conjunction with door frames. 

1.2 REFERENCE STANDARDS  

 ASTM International (ASTM):  
 ASTM C920-18, Standard Specification for Elastomeric Joint Sealants 
 ASTM C1193-16, Standard Guide for Use of Joint Sealants 

 Health Canada/Workplace Hazardous Materials Information System (WHMIS):  
 Safety Data Sheets (SDS) 
 Sealant, Waterproofing, and Restoration Institute (SWRI): Sealants: The Professionals' Guide 

2013 
 ULC Standards/ UL Canada (ULC):  

 CAN/ULC 115-2018, Standard Method of Fire Tests of Firestop Systems 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Submit manufacturer's product data for each type of primer, backer rod, and sealants and 
include product characteristics, performance criteria, available colours, compatibility 
warnings, compliance standards and limitations. 

 Manufacturer's product to describe: 
 Submit one electronic copy of WHMIS SDS. 

 Certificates: When requested by Consultant, submit manufacturer's product certificates indicating 
proposed sealant is appropriate for each application on this Project. 

 Manufacturer's Instructions:  
 Submit instructions for each type of product. 

 Shop Drawings: Indicate sealant joints and dimensions, materials, structural bite, glue line 
thickness, joint profile, and support framing. 

1.4 CLOSEOUT SUBMITTALS  

 Submit in accordance with Section 01 78 00 - Closeout Submittals. 
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 Operation and Maintenance Data: Submit maintenance data for incorporation into manual. 

1.5 QUALITY ASSURANCE  

 Qualifications:  
 Manufacturer: Obtain each type of joint sealant from a single manufacturer. 
 Minimum three years successful experience in Work of similar size and complexity. 

 Compatibility: Ensure sealants are compatible with adjacent materials and are approved by 
manufacture for use with adjacent materials. 

 Comply with requirements of WHMIS regarding use, handling, storage, and disposal of 
hazardous materials; and regarding labelling and provision of Safety Data Sheets (SDS) 
acceptable to Health Canada. 

1.6 DELIVERY, STORAGE AND HANDLING  

 Perform in accordance with Section 01 61 00 - Common Product Requirements. 
 Delivery and Acceptance Requirements: Deliver materials to site in original factory packaging, 

with manufacturer's label. 
 Storage and Handling Requirements:  

 Store materials [in a ventilated dry indoor location]and in accordance with manufacturer's 
recommendations. 

 Handle and dispose of hazardous materials in accordance with the CEPA, TDGA, Regional 
and Municipal regulations. 

 Do not dispose of unused sealant material into sewer system, streams, lakes, onto ground or 
in other location where it will pose health or environmental hazard. 

1.7 AMBIENT CONDITIONS  

 Proceed with installation of joint sealants only when:  
 Ambient and substrate temperature conditions are within limits permitted by joint sealant 

manufacturer or are above 4.4 degrees C. 
 Joint substrates are dry. 
 Conform to manufacturer's recommended temperatures, relative humidity, and substrate 

moisture content for application and curing of sealants including special conditions governing 
use. 

1.8 WARRANTY  

 Manufacturer's warranty: Provide manufacturer's standard warranty documentation. 
 Warrant that sealant work will not leak, crack, crumble, melt, shrink, run, lose adhesion or stain 

adjacent surfaces in accordance with General Conditions, except for five years. 
 Installer's Warranty: Provide an installation warranty, installer agrees to repair or replace joint 

sealants that do not comply with requirements of this Section for two years from Substantial 
Performance. 

PART 2  PRODUCTS 
2.1 SUSTAINABILITY CHARACTERISTICS  

 When low toxicity sealants are not possible, confine usage to areas which off gas to exterior, are 
contained behind air barriers, or are applied several months before occupancy to maximize off 
gas time. 
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 VOC emissions limits shall be as follows:  
 Sealant Primers:  

 for non-porous surfaces: 250g/L 
 for porous surfaces: 775g/L 
 for modified bituminous membranes: 500g/L 
 for marine deck: 760g/L 
 for other conditions: 420g/L 

 Sealants:  
 architectural: 250g/L 
 marine deck: 760g/L 
 non-membrane roof: 300g/L 
 roadway: 250g/L 
 single-ply roof membrane: 450g/L 
 other conditions: 420g/L 

2.2 PERFORMANCE REQUIREMENTS  

 Each sealant system shall meet the following requirements for warranty period:  
 Waterproof, flexible, and compatible with substrate under applicable service conditions. 
 Provide a weather-tight seal that does not allow moisture penetration. 
 Shall not de-bond, crack, or craze. 
 Shall not leak. 

2.3 SEALANT MATERIALS  

 In air handling units and supply air system, use sealants without strong odours, without toxic 
chemicals, and are mould-resistant When low toxicity sealants are not possible, confine usage to 
areas which off gas to exterior, are contained behind air barriers, or are applied several months 
before occupancy to maximize off gas time. 

 Provide primers in accordance with manufacturer recommendation. 

2.4 SEALANT MATERIAL DESIGNATIONS  

 Type S-1: Acrylic Latex One Part, Shore A Hardness 20, 
 Type S-2: Silicone Sealant; mould and mildew resistant.  

 To ASTM C920; type S; grade NS; class 50; use NT, G, and A. 
 To ASTM C920; type S; grade NS; class 25; use NT, G, and A. 

 Type S-3: Silicone Sealant; general construction and air-seal sealant.  
 To ASTM C920: type S; grade NS; class 25; use NT, M, G, A, O. 

 Type S-7: One-component polyurethane sealant; non-sag, for general construction.  
 To ASTM C920: type S; grade NS; class 25; use NT, M, A, O. 

 Type S-10: Control joint sealant: two-component, epoxy-urethane, self-levelling, load bearing saw 
cut or preformed control joints. 

 Type S-13: One-component polyurethane sealant; medium-modulus, non-sag, low-VOC, UV 
stable, to CAN/CGSB-19.24. 
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2.5 SEALANT SELECTION  

 Where no specific type of sealant is scheduled, provide one of the sealants indicated in this 
Section appropriate for its application and consistent with manufacturer's recommendations and 
the recommendations of SWRI, Sealants: The Professionals' Guide. 

 Make sealant selections consistent with manufacturer's recommendations. 
 Use acrylic sealant Type S-1 only on the interior and only in situations where little or no 

movement can occur. 
 Use silicone general construction sealant Type S-3 or Type S-6 and S-7 for all joints, interior and 

exterior, where no other specific sealant type specified. 
 Use control joint sealant S-10 as filler for interior, horizontal saw cut or preformed control joints 

where joints are subject to load bearing conditions. 
 Use control joint sealant S-10 as filler for interior only, horizontal saw cut or preformed control 

joints where joints are subject to load bearing conditions. 
 Use sealant S-13 for sealing exterior holes and penetrations around pipes and other services 

passing through concrete foundations and requiring greater movement capability. 

2.6 ACCESSORIES  

 Preformed compressible and non-compressible back-up materials that are non-staining, 
compatible with joint substrate, sealants, primers, and other joint fillers, and are approved for 
applications indicated by sealant manufacturer based on site experience and laboratory testing:  
 Rod Type Sealant Backings:  

 ASTM C1330, Type C (closed cell material with a surface skin), Type O (open cell 
material) or Type B (bi cellular material with a surface skin). 

 Provide any of the preceding types, as approved in writing by joint sealant manufacturer 
for joint application indicated. 

 Size and density to control sealant depth and otherwise contribute to producing optimum 
sealant performance. 

 Non adhering to sealant, to maintain two sided adhesion across joint. 
 High Density Foam:  

 Extruded closed cell polyvinyl chloride (PVC), extruded polyethylene, closed cell, Shore A 
hardness 20, tensile strength 140 to 200 kPa, extruded polyolefin foam, 32 kg/m 3density, 
or neoprene foam backer, size as recommended by manufacturer. 

 Elastomeric Tubing Joint Fillers: Neoprene, butyl, EPDM, or silicone tubing complying with 
ASTM D1056, non absorbent to water and gas, capable of remaining resilient at 
temperatures down to 15 deg C. Provide products with low compression set and of size and 
shape to provide a secondary seal, to control sealant depth and otherwise contribute to 
optimum sealant performance. 

 Bond Breaker Tape:  
 Polyethylene bond breaker tape or other tape recommended by sealant manufacturer 

which will not bond to sealant. 
 Preformed Sealants:  

 Preformed Silicone Sealant System: Manufacturer's standard system consisting of pre-cured 
low modulus silicone extrusion, in sizes to fit joint widths indicated, combined with a neutral 
curing silicone sealant for bonding extrusions to substrates. 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

JOINT SEALANTS Section 07 92 00 
Page 5 of 7 

 

 

 Preformed Hollow Neoprene Gasket: Manufacturer's standard preformed polychloroprene 
elastomeric joint seal of the open cell compression type complying with ASTM D2628and with 
requirements for size, profile and cross sectional design. 

 Bond Breaker: Pressure-sensitive plastic tape that will not bond to sealants. 
 Joint Cleaner: Provide a non-corrosive and non-staining type, compatible with joint forming 

materials and sealant in accordance with sealant manufacturer's recommendations. 
 Primer: Provide in accordance with sealant manufacturer's recommendations. 
 Masking Tape: Non-absorbent type, non-staining, compatible with joint sealant and joint 

substrates. 

2.7 COLOURS  

 Sealant Colours: Match colour of adjacent materials where visible, as selected by Consultant, 
from manufacturer's standardcolour range. 

PART 3  EXECUTION 
3.1 EXAMINATION  

 Verification of Conditions: verify that conditions of substrate previously installed are acceptable 
for joint sealants installation in accordance with manufacturer's instructions.  
 Visually inspect substrate. 
 Verify joint surfaces are dry and frost free. 
 Verify substrates are without contaminants capable of interfering with sealant adhesion. 

Remove contaminants where occurring. 
 Examine joint sizes and conditions to establish acceptable depth to width ratio for installation 

of backup materials and application of sealants. 
 Verify joint widths are within the limits recommended by joint sealant manufacturer for 

applications indicated. 
 Inform Departmental Representative and Consultant of unacceptable conditions immediately 

upon discovery. 
 Proceed with installation only after unacceptable conditions have been remedied. 

3.2 SURFACE PREPARATION  

 Clean bonding joint surfaces of harmful contaminates including dust, rust, oil grease, and other 
matter which may impair adhesion. 

 Do not apply sealants to joint substrates treated with sealer, curing compound, water repellent, or 
other coatings unless tests have been performed to ensure compatibility of materials. Remove 
coatings as required. 

 Prepare surfaces in accordance with manufacturer's directions. 

3.3 PRIMING  

 Mask adjacent surfaces prior to priming and sealing where necessary to prevent staining. 
 Prime sides of joints in accordance with sealant manufacturer's instructions immediately applying 

sealant, except when manufacturer's instructions explicitly state priming is not required. 
 Prime all porous material (e.g. wood, masonry, concrete, ceramic or paver tile, etc). 
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3.4 BACKUP MATERIAL  

 Provide backer rod as specified, to limit depth of sealant and to act as bond breaker at back of 
joint. 

 Install joint filler to achieve correct joint depth and shape, with approximately 30% compression. 
 Apply paper masking tape to back of joint to act as bond break where depth of joint does not 

permit the use of backer rod. 
 Ensure that no joints are formed which are bonded on adjacent sides where there is any 

possibility of movement. 

3.5 MIXING  

 Mix materials in strict accordance with sealant manufacturer's instructions. 

3.6 APPLICATION  

 Sealant: Application: Apply sealants to recommendations of ASTM C1193, ASTM C1481, and in 
accordance with manufacturer's instructions, and as follows:  
 Apply sealant within recommended temperature ranges. Consult manufacturer when sealant 

cannot be applied within recommended temperature range. 
 Mask edges of joint where irregular surface or sensitive joint border exists to provide neat 

joint. 
 For joints where movement is possible, apply backer rod to achieve a joint depth of one half 

the joint width but not less than 9 mm; for joints larger than 25 mm use a depth of 13 mm 
 Apply sealant in a continuous beads. 
 Apply sealant using gun with proper size nozzle. 
 Fill voids and joints solid. 
 Form sealant surface with a smooth full bead, without from ridges, wrinkles, sags, air 

pockets, embedded impurities. 
 Tool exposed surfaces before skinning begins to give slightly concave shape. 
 Ensure bead is solid, filling entire space between sides and bedding material, exerting 

sufficient pressure to obtain maximum bond, by allowing sealant to bulge out in advance of 
nozzle. 

 Apply sealant within recommended temperature ranges. Consult manufacturer when sealant 
cannot be applied within recommended temperature range. 

 Seal at all locations where dissimilar material meet. 
 Sealant Curing:  

 Cure sealants in accordance with sealant manufacturer's instructions. 
 Do not cover up sealants until after curing has completed. 

3.7 CLEANING  

 Progress Cleaning: Clean in accordance with Section 01 74 00 - Cleaning.  
 Clean adjacent surfaces immediately of excess primers and sealants. 
 Remove excess and droppings, using recommended cleaners as work progresses. 
 Remove masking tape after initial set of sealant. 

 Final Cleaning: Perform in accordance with Section 01 74 00 – Cleaning upon completion. 
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 Waste Management: Perform in accordance with Section 01 74 19 - Waste Management and 
Disposal.  
 Do not dispose of unused sealant materials into sewer system, streams, lakes, onto ground, 

or other location where it might pose a health or environmental hazard. 
 Divert unused sealants from landfill to a hazardous material collection site. 
 Place materials defined as hazardous or toxic in designated containers. 
 Dispose of hazardous materials in accordance with the CEPA, TDGA, regional and municipal 

regulations. 

3.8 PROTECTION  

 Protect installed products and components from damage during construction. 
 Repair damage to adjacent materials caused by joint sealants installation. 

3.9 SCHEDULE  

 Use acrylic sealant Type S-1 only on the interior and only where little or no movement can occur. 
 Use mould and mildew-resistant silicone sealant Type S-2 for non-moving joints in washrooms 

and kitchens. Do not use on floors. 
 Use silicone general construction sealant Type S-3 or Type S-6 and S-7 for all joints, interior and 

exterior, where no other specific sealant type is specified. 
 Use multicomponent sealant type S-6, primed penetration element surfaces other than concrete, 

for mechanical and electrical service penetrations in concrete foundation walls. 
 Use multicomponent sealant type S-6, at perimeters of exterior openings where frames meet 

exterior facade of building (e.g., brick, block, precast masonry). 
 Use control joint sealant S-10 as filler for interior, horizontal saw cut or preformed control joints 

where joints are subject to load bearing conditions. 
 Use sealant S-13 for exterior holes and penetrations around pipes and other services passing 

through concrete foundations and requiring greater movement capability. 
 In addition, provide joint sealants at the following conditions: 
 Seal perimeters of hollow metal door frames on both sides. 
 Seal control joints in gypsum board, except where prefabricated control joints are specified. 
 Seal junctures between interior partitions with exterior walls. 
 Seal window and door frames around the inside perimeter, so that an airtight seal is obtained, as 

indicated on Drawings. 
 Seal joints in floors and walls and around service and mechanical and electrical fixture 

penetrations. 
 Expansion and control joints in exterior surfaces of poured-in-place concrete walls. 
 Coping joints and coping-to facade joints. 
 Cornice and wash (or horizontal surface joints). 
 Seal interior perimeters of exterior openings as detailed on Drawings. 
 Control and expansion joints on the interior of exterior cast-in place concrete walls. 
 Interior control and expansion joints in floor surfaces. 
 Seal at all locations where dissimilar material meet. 
 Refer to Section 07 84 00 - Fire Stopping for additional requirements. 

End of Section 
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Section 08 11 00 Metal Doors and Frames 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 08 71 00 - Doors Hardware 
 Section 09 91 13 - Exterior Painting 
 Section 09 91 23 - Interior Painting 
 Section 07 92 00 - Joint Sealant 
 Section 07 42 13 - Metal Cladding 
 Section 07 62 00 - Metal Flashing and Trim 

1.2 REFERENCE STANDARDS  

 ASTM International (ASTM):  
 ASTM A653/A653M-18, Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 
 Canadian General Standards Board (CGSB):  

 CAN/CGSB-1.181-99, Ready-Mixed Organic Zinc-Rich Coating 
 CSA Group (CSA):  

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

 CSA W59-18, Welded Steel Construction (Metal Arc Welding) 
 Canadian Steel Door Manufacturers' Association (CSDMA):  

 CSDMA, Recommended Specifications for Commercial Steel Doors and Frames, 2000 
 CSDMA, Selection and Usage Guide for Commercial Steel Doors, 2009 

 ULC Standards (ULC):  
 CAN/ULC-S701-17, Standard for Thermal Insulation, Polystyrene, Boards and Pipe Covering 

1.3 SYSTEM DESCRIPTION  

 Design Requirements:  
 Design exterior frame assembly to accommodate to expansion and contraction when 

subjected to minimum and maximum surface temperature of -40 degrees C to 40 degrees C. 
 Maximum deflection for exterior steel entrance screens under wind load of 1.2 kPa not to 

exceed 1/175th of span. 
 Coordinate electronic card readers with Electrical. 
 Fill door frames with spray foam insulation. 
 Ensure a continuous vapor barrier between door frame and wall assembly. 

1.4 ACTION AND INFORMATIONAL SUBMITTALS  

 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures. 
 Submit product data. 
 Submit shop drawings.  

 Indicate each type of door, material, steel core thicknesses, mortises, reinforcements, 
location of exposed fasteners, openings, louvred, arrangement of hardware fire rating and 
finishes. 
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 Indicate each type frame material, core thickness, reinforcements, glazing stops, location of 
anchors and exposed fastenings and fire rating finishes. 

 Include schedule identifying each unit, with door marks and numbers relating to numbering 
on drawings and door schedule. 

 Submit test and engineering data, and installation instructions. 

1.5 DELIVERY, STORAGE, AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements. 

PART 2  PRODUCTS 
2.1 MATERIALS  

 Hot dipped galvanized steel sheet: to ASTM A653M, ZF75, minimum base steel thickness in 
accordance with CSDMA Table 1 - Thickness for Component Parts 

 Reinforcement channel: to CSA G40.20/G40.21, Type 44W, coating designation to ASTM 
A653M, ZF75. 

 Composites: balance of core materials used in conjunction with lead: in accordance with 
manufacturers' proprietary design. 

2.2 DOOR CORE MATERIALS  

 Stiffened: face sheets welded, insulated core. 
 Polyurethane: to CAN/ULC-S704 rigid, modified polyisocyanurate, closed cell board. Density 32 

kg/m3. 

2.3 ADHESIVES  

 Polystyrene and polyurethane cores: heat resistant, epoxy resin based, low viscosity, contact 
cement. 

 Lock-seam doors: fire resistant, resin reinforced polychloroprene, high viscosity, 
sealant/adhesive. 

2.4 PRIMER  

 Touch-up prime CAN/CGSB-1.181 

2.5 PAINT  

 Site paint steel doors and frames in accordance with Section 09 91 00 - Painting. Protect 
weatherstrips from paint. Provide final finish free of scratches or other blemishes. 

2.6 ACCESSORIES  

 Door silencers: single stud rubber/neoprene type. 
 Exterior and top and bottom caps: steel. 
 Door bottom seal: see door hardware schedule. 
 Sealant: silicone.  

 Maximum VOC limit 250 g/L SCAQMD Rule 1168. 
 Access Control - Electronic Card Readers:  

 Provide electronic card readers as shown on drawings and coordinate with Electrical Section 
28 10 00 Access Control. 
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2.7 FRAMES FABRICATION GENERAL  

 Fabricate frames in accordance with CSDMA specifications 
 Fabricate frames to profiles and maximum face sizes as indicated. 
 Exterior frames: 1.2 mm welded and thermally broken type construction. 
 Blank, reinforce, drill and tap frames for mortised, templated hardware, and using templates 

provided by finish hardware supplier. Reinforce frames for surface mounted hardware. 
 Allow for wiring of electronic card readers as noted in Electrical. 
 Protect mortised cutouts with steel guard boxes. 
 Prepare frame for door silencers, 2 at head for double door. 
 Conceal fastenings except where exposed fastenings are indicated. 
 Provide factory-applied touch up primer at areas where zinc coating has been removed during 

fabrication. 
 Insulate exterior frame components with polyurethane spray foam insulation. 

2.8 FRAME ANCHORAGE  

 Provide appropriate anchorage to floor and wall construction. 
 Locate each wall anchor immediately above or below each hinge reinforcement on hinge jamb 

and directly opposite on strike jamb. 
 Provide 2 anchors for rebate opening heights up to 1520 mm and 1 additional anchor for each 

additional 760 mm of height or fraction thereof. 
 Locate anchors for frames in existing openings not more than 150 mm from top and bottom of 

each jambs and intermediate at 660 mm on centre maximum. 

2.9 FRAMES: WELDED TYPE  

 Welding in accordance with CSA W59 
 Accurately mitre or mechanically joint frame product and securely weld on inside of profile. 
 Cope accurately and securely weld butt joints of mullions, transom bars, centre rails and sills. 
 Grind welded joints and corners to a flat plane, fill with metallic paste and sand to uniform smooth 

finish. 
 Securely attach floor anchors to inside of each jamb profile. 
 Weld in 2 temporary jamb spreaders per frame to maintain proper alignment during shipment. 
 Securely attach lead to inside of frame profile from return to jamb soffit (inclusive) on door side of 

frame only. 

2.10 DOOR FABRICATION GENERAL  

 Doors: swing type, flush as indicated. 
 Exterior doors: Insulated steel construction.  
 Fabricate doors with longitudinal edges welded. Seams: grind welded joints to a flat plane, fill with 

metallic paste filler and sand to a uniform smooth finish. 
 Blank, reinforce, drill doors and tap for mortised, templated hardware. 
 Prepare doors and frames for card control security access hardware. - see Division 26 for card 

control access. 
 Factory prepare holes 12.7 mm diameter and larger except mounting and through-bolt holes, on 

site, at time of hardware installation. 
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 Reinforce doors where required, for surface mounted hardware. Provide flush steel top caps to 
exterior doors. Provide inverted, recessed, spot welded channels to top and bottom of interior 
doors. 

 Provide factory-applied touch-up primer at areas where zinc coating has been removed during 
fabrication. 

 Manufacturer's nameplates on doors are not permitted. 

2.11 HOLLOW STEEL CONSTRUCTION  

 Form face sheets for exterior doors from 1.2 mm sheet steel. 
 Form face sheets for interior doors from 1.6 sheet steel. 
 Reinforce doors with vertical stiffeners, securely welded to face sheets at 150 mm on centre 

maximum. 
 Fill voids between stiffeners of exterior doors with polystyrene core. 
 Fill voids between stiffeners of interior doors with honeycomb core. 

2.12 THERMALLY BROKEN DOORS AND FRAMES  

 Fabricate thermally broken doors by using insulated core and separating exterior parts from 
interior parts with continuous interlocking thermal break. 

 Thermal break: rigid polyvinylchloride extrusion conforming to CGSB 41-GP-19Ma 
 Fabricate thermally broken frames separating exterior parts form interior parts with continuous 

interlocking thermal break. 
 Apply closed cell spray foam insulation to interior of door frame. 

PART 3  EXECUTION 
3.1 INSTALLATION GENERAL  

 Install doors and frames to CSDMA Installation Guide. 

3.2 FRAME INSTALLATION  

 Set frames plumb, square, level and at correct elevation. 
 Secure anchorages and connections to adjacent construction. 
 Brace frames rigidly in position while building-in. Install temporary horizontal wood spreader at 

third points of door opening to maintain frame width. Provide vertical support at centre of head for 
openings over 1200 mm wide. Remove temporary spreaders after frames are built-in. 

 Make allowances for deflection of structure to ensure structural loads are not transmitted to 
frames. 

 Caulk continuous perimeter of frames between frame and adjacent material, including floor. 
 Maintain continuity of vapour retarder and air barrier. 

3.3 DOOR INSTALLATION  

 Install doors and hardware in accordance with hardware templates and manufacturer's 
instructions and Section 08 71 00 - Doors Hardware. 

 Provide even margins between doors and jambs and doors and finished floor and thresholds as 
follows.  
 Hinge side: 1.0 mm. 
 Latch side and head: 1.5 mm. 
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 Finished floor, and thresholds: 13 mm. 
 Adjust operable parts for correct function. 
 Install access control / card control security access hardware as specified and where indicated in 

Section 28 10 00 Access Control and on drawings. 

3.4 FINISH REPAIRS  

 Touch up with primer finishes damaged during installation. 

3.5 CARD CONTROL ACCESS DOOR HARDWARE  

 Coordinate and install card control access security hardware with electrical. 
Commission and confirm operation of card control access hardware to satisfaction of Owner and 
Consultant. Trouble shoot and adjust hardware to ensure satisfactory operation. 

End of Section 
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Section 08 31 00 Access doors and panels 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 floor openings, steel ladders and guard rails by structural 

1.2 REFERENCE STANDARDS  

 ASTM International (ASTM):  
 ASTM A653/A653M-20, Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 
 ASTM A780/A780M-20, Standard Practice for Repair of Damaged and Uncoated Areas of 

Hot-Dip Galvanized Coatings 
 National Fire Protection Association (NFPA):  

 NFPA 80-2013, Fire Doors and Other Opening Protectives 
 Specialty Steel Industry of North America (SSINA):  

 Special Finishes for Stainless Steel, current edition 
 ULC Standards (ULC):  

 CAN/ULC-S104-15, Standard Method for Fire Tests of Door Assemblies 

1.3 SECTION INCLUDES  

 Access doors/hatches in concrete floor 

1.4 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit in accordance with Section Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Submit manufacturer's product data for each type of access door and panel components. 
Indicate door designation, type and model, product characteristics, fabrication details, 
dimensions, latching and locking types, fire-protection rating, and finishes. 

 Submit WHMIS SDS. 
 Shop Drawings:  

 Submit access door and panel schedule. Include types, general locations, dimensions, 
latching and locking types. 

 Manufacturers' Instructions: Submit manufacturer's installation instructions. 

1.5 CLOSEOUT SUBMITTALS  

 Submit in accordance with Section 01 78 00 - Closeout Submittals. 
 Warranty Documentation: Submit manufacturer's warranty. 

1.6 QUALITY ASSURANCE  

 Qualifications:  
 Manufacturer: Five years manufacturing access doors similar to those required for this 

Project. Obtain each type of access door and panel from a single manufacturer. 
 Installers: Two years of experience installing access doors and panels of similar complexity 

and scope to that required for the Project. 
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 Testing Agencies: Provide fire-protection rated doors and panels manufactured under the 
label service program of a testing agency accredited by the Standards Council of Canada. 

1.7 DELIVERY, STORAGE, AND HANDLING  

 Perform in accordance with Section 01 61 00 - Common Product Requirements. 
 Delivery and Acceptance Requirements: Deliver materials to site in original factory packaging 

with manufacturer's labels.  
 Provide temporary protection during delivery and site storage to prevent distortion, surface 

damage, and rust. 
 After arrival on site, immediately remove wet wrapping materials, inspect doors and panels 

for damage, and notify delivery company and supplier if damage is found. 
 Minor damage may be repaired if refinished products match new work, and are acceptable to 

Consultant. 
 Storage and Handling Requirements:  

 Store materials off ground, in a dry interior location away from direct sunlight, in a way that 
prevents sagging, bowing, or twisting, and in accordance with manufacturer's 
recommendations. 

 Store and protect access doors and panels from nicks, scratches, distortion and rust. 
 Apply a temporary protective coating or film to stainless steel finished surfaces. Leave 

protective coating/film in place until final cleaning of building. 

1.8 SITE CONDITIONS  

 Site Measurements: Before fabrication, verify actual dimensions of openings by measuring on 
site, and indicate actual measurements on shop drawings. Coordinate fabrication schedule with 
construction progress to avoid delaying the Work. 

 Established Dimensions: When site measurements cannot be made without delaying the Work, 
establish dimensions and proceed with fabricating access doors and panels without site 
measurements. Coordinate site construction to ensure that actual site dimensions correspond to 
established dimensions. 

1.9 WARRANTY  

 Manufacturer's Warranty: One year warranty, free from defects in material and manufacturing. 

PART 2  PRODUCTS 
2.1 REGULATORY REQUIREMENTS  

 Rated Access Doors and Panels: At fire-resistance rated , and floor assemblies, provide access 
door and panel assemblies (comprising doors, frames, hardware and other components of the 
Closure) complying with CAN/ULC-S104 or NFPA 80 with a fire-protection rating to suit the 
surrounding assembly.  
 Labelled and listed by UL, ULC, ITS Warnock Hersey, or other inspecting agency acceptable 

to authority having jurisdiction (AHJ). Affix appropriate label to each unit indicating the 
labelling requirement. 

2.2 MATERIALS  

 1/4" (6mm) aluminum cover and extruded aluminum frame 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

ACCESS DOORS AND 
PANELS 

Section 08 31 00 
Page 3 of 4 

 

 

2.3 ACCESS DOORS - NON-RATED FLOOR-MOUNTED  

 Flush floor access door for interior locations. 
 Number of Door Leafs: as indicated 
 Clear Opening Size: 914 mm x 914 mm nominal 
 Clear Opening Size: 1000 mm x 3000 mm nominal 
 Supports Live Load: 150 
 Door:  

 Material: 6mm aluminum cover and extruded aluminum frame 
 Cover: Aluminum plate reinforced for 150 psf (732 kg/m2) live load. Intumescent fire coating 

applied to the underside of the cover*. Designed with 1" (25 mm) fillable pan for field 
installation of architectural flooring material up to 1/2" (13 mm) thickness (specify flooring 
material including type, thickness, and weight). The remaining depth must be filled with 
concrete to maintain the fire rating of the door assembly (if finish floor is not desired, the pan 
must be filled with 1" (25 mm) of concrete). 

 Frame: Extruded aluminum frame with built in anchor flange around the perimeter. 
Intumescent fire coating applied on the interior surfaces of the frame. 

 Hinges: Continuous heavy-duty type 316 stainless steel hinge. 
 Latch: Pneumatic system 
 Lift Assistance: Compression spring operators enclosed in telescopic tubes. Mechanical hold-

open system with release button automatically holds the cover in the open position. 
 Finish: Mill Finish aluminum with a bituminous coating applied to the exterior of the frame. 
 Hardware: Type 316 Stainless steel hinges. All other hardware is zinc plated/chromate 

sealed.  
 Acceptable product: Bilco, non-fire rated interior floor hatches, one single, and  

one triple. Single hatch size: 914 x 914, Triple hatch 1000 x 3000. Galvanized finish. 

2.4 FABRICATION  

 Access Door Sizes: Provide with the following clear opening dimensions, except where indicated 
otherwise:  
 For body entry: minimum 914 x 914 mm nominal 
 For body entry: minimum 1000 x 3000 mm nominal for second floor hatch 

 Fabricate access doors and panel assembly as a single unit, ready for site installation. 
 Fabricate large units with sufficient quantity of latches to hold door flush with frame. 
 Fabricate units rigid with bracing and reinforcements as required to remain square and prevent 

sagging. 
 Fabricate visible surfaces flat and smooth without embossed or imprinted manufacturer's name. 

Grind visible welds smooth and blended. 
 Touch-up factory-applied coatings and galvanized surfaces where finish was removed during 

fabrication. 

PART 3  EXECUTION 
3.1 EXAMINATION  

 Verification of Conditions: Verify conditions of substrates previously installed are acceptable for 
access doors and panels installation, in accordance with manufacturer's instructions.  
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 Proceed with installation only after unacceptable conditions have been remedied. 

3.2 INSTALLATION  

 Installation: locate access doors within view of equipment and ensure equipment is accessible for 
operating, inspecting, adjusting, servicing without using special tools.  
 Install access doors and panels permitting access to service valves, traps, dampers, 

cleanouts, and other mechanical, electrical and conveyor control items concealed by walls 
and partitions, and concealed above gypsum board and acoustic panel and plaster ceilings. 

 Isolate steel and aluminum from direct contact with dissimilar metals, concrete, and masonry with 
isolation coating of alkali-resistant bituminous paint, epoxy, or other permanent non-corrosive 
material recommended by manufacturer. 

 Set frames square and in-plane with the substrate assembly, aligned with adjacent visible 
finishes. Securely attach to substrates. 

 Access Doors above Acoustic Panel Ceilings: Install unobtrusive identification locators, such as a 
small self-adhering circle on the acoustic panel. 

3.3 ADJUSTING  

 Touch-up with factory-applied finishes if damaged during installation. 
 Repair damage to adjacent materials caused by installation of access doors and panels. 
 Adjust operable parts for correct function. 

3.4 CLEANING  

 Progress and Final Cleaning: Perform in accordance with Section 01 74 00 - Cleaning and 
remove gypsum board compound from hinges, frames, and door edges. 

 Waste Management: Perform in accordance with Section 01 74 19 - Waste Management and 
Disposal. 

End of Section 
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Section 08 71 00 Door Hardware 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 08 11 00 Metal Doors and Frames 

1.2 REFERENCE STANDARDS  

 American National Standards Institute (ANSI) / Builders Hardware Manufacturers Association 
(BHMA):  
 ANSI/BHMA A156.1-2016, Butts and Hinges 
 ANSI/BHMA A156.2-2017, Bored and Preassembled Locks and Latches 
 ANSI/BHMA A156.4-2019, Door Controls - Closers 
 ANSI/BHMA A156.5-2020, Cylinders and Input Devices for Locks 
 ANSI/BHMA A156.6-2015, Architectural Door Trim 
 ANSI/BHMA A156.8-2015, Door Controls - Overhead Stops and Holders 
 ANSI/BHMA A156.12-2018, Interconnected Locks 
 ANSI/BHMA A156.13-2017, Mortise Locks and Latches 
 ANSI/BHMA A156.15-2015, Closer Holder, Electromagnetic and Electromechanical 
 ANSI/BHMA A156.16-2018, Auxiliary Hardware 
 ANSI/BHMA A156.18-2020, Materials and Finishes 
 ANSI/BHMA A156.21-2019, Standard For Thresholds 
 ANSI/BHMA A156.22-2017, Door Gasketing and Edge Seal Systems 
 ANSI/BHMA A156.26-2017, Continuous Hinges 
 ANSI/BHMA A156.36-2020, Standard for Auxiliary Locks 

 Canadian Steel Door and Frame Manufacturers' Association (CSDMA):  
 Recommended Dimensional Standards for Commercial Steel Doors and Frames,2000 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Submit manufacturer's instructions, printed product literature and data sheets for door 
hardware and include product characteristics, performance criteria, physical size, finishes, 
and limitations. 

 Samples:  
 Submit for review and acceptance of each unit. 
 Samples will be returned for inclusion into work. 
 Identify each sample by label indicating applicable specification paragraph number, brand 

name and number, finish and hardware package number. 
 After approval samples will be returned for incorporation in Work. 

 Hardware List:  
 Submit contract hardware list. 
 Indicate specified hardware, including make, model, material, function, size, finish and other 

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

 Manufacturer's Instructions: submit manufacturer's installation instructions. 

1.4 CLOSEOUT SUBMITTALS  

 Submit in accordance with Section 01 78 00 - Closeout Submittals. 
 Operation and Maintenance Data: submit operation and maintenance data for door hardware for 

incorporation into manual. 

1.5 MAINTENANCE MATERIAL SUBMITTALS  

 Extra Stock Materials:  
 Supply maintenance materials in accordance with Section 01 78 00 - Closeout Submittals. 
 Tools:  

 Supply 2 sets of wrenches for door closers locksets and fire exit hardware. 

1.6 QUALITY ASSURANCE  

 Regulatory Requirements:  
 Hardware for doors in fire separations and exit doors certified by a Canadian Certification 

Organization accredited by Standards Council of Canada. 
 Certificates: product certificates signed by manufacturer certifying materials comply with specified 

performance characteristics and criteria and physical requirements. 

1.7 DELIVERY, STORAGE, AND HANDLING  

 Deliver, store, and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements. 

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

 Package items of hardware including fastenings, separately or in like groups of hardware, label 
each package as to item definition and location. 

 Storage and Handling Requirements:  
 Store materials indoors and in dry location and in accordance with manufacturer's 

recommendations in clean, dry, well-ventilated area. 
 Store and protect door hardware from nicks, scratches, and blemishes. 
 Protect prefinished surfaces with wrapping. 

PART 2  PRODUCTS 
2.1 HARDWARE ITEMS  

 Use one manufacturer's products only for similar items. 

2.2 DOOR HARDWARE  

 Locks and latches:  
 Bored and preassembled locks and latches: to ANSI/BHMA A156.2, series 4000 bored lock, 

grade, designed for function and keyed as stated in Hardware Schedule. 
 Interconnected locks and latches: to ANSI/BHMA A156.12, series 5000 interconnected lock, 

grade 3, designed for function and keyed as stated in Hardware Schedule. 
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 Mortise locks and latches: to ANSI/BHMA A156.13, series 1000 mortise lock, grade 3, 
designed for function and keyed as stated in Hardware Schedule. 

 Normal strikes: box type, lip projection not beyond jamb. 
 Cylinders: key into keying system as directed. 

 Butts and hinges:  
 Butts and hinges: to ANSI/BHMA A156.1, designated by letter A and numeral identifiers, 

followed by size and finish, listed in Hardware Schedule. 
 Door Closers and Accessories:  

 Door controls (closers): to ANSI/BHMA A156.4, designated by letter C and numeral identifiers 
listed in Hardware Schedule, size ANSI/BHMA A156.4, finished to. 

 Door controls - overhead holders: to ANSI/BHMA A156.8, designated by letter C and numeral 
identifiers listed in Hardware Schedule, finished to. 

 Closer/holder release devices: to ANSI/BHMA A156.15, designated by letter C and numeral 
identifiers listed in hardware schedule, finished to. 

 Door coordinator: surface for pairs of doors with overlapping astragal. 
 Architectural door trim: to ANSI/BHMA A156.6, designated by letter J and numeral identifiers 

listed in Hardware Schedule, finished to.  
 Door protection plates: kick plate type, [stainless steel], 1 edges, size, finished to. 
 Push plates: type ………, ………, 1 edge, size, finished to. 
 Push/Pull units: type ………, stainless steel, size, finished to. 

 Door bottom seal: heavy duty, door seal of extruded aluminum frame and solid closed cell 
neoprene weather seal, recessed in door bottom, closed ends, adjustable, clear anodized finish. 

 Thresholds: thermally broken mm wide x full width of door opening, extruded aluminum mill finish, 
plain surface, with thermal break of rigid PVC, with vinyl door seal insert. 

 Weatherstripping:  
 Head and jamb seal:  

 Extruded aluminum frame and closed cell neoprene insert, clear anodized finish. 
 Adhesive backed neoprene material. 

 Door bottom seal:  
 Extruded aluminum frame and nylon brush sweep, clear anodized finish. 

 Astragal: overlapping, extruded aluminum frame with vinyl insert, finished to match doors. 

2.3 FASTENINGS  

 Use only fasteners provided by manufacturer. Failure to comply may void warranties and 
applicable licensed labels. 

 Supply screws, bolts, expansion shields and other fastening devices required for satisfactory 
installation and operation of hardware. 

 Exposed fastening devices to match finish of hardware. 
 Where pull is scheduled on one side of door and push plate on other side, supply fastening 

devices, and install so pull can be secured through door from reverse side. Install push plate to 
cover fasteners. 

 Use fasteners compatible with material through which they pass. 
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2.4 KEYING  

 Doors, padlocks and cabinet locks to be keyed alike. Prepare detailed keying schedule in 
conjunction with Departmental Representative. 

 Supply keys in duplicate for every lock in this Contract. 
 Supply 3 master keys for each master key or grand master key group. 
 Stamp keying code numbers on keys and cylinders. 
 Supply construction cores. 
 Hand over permanent cores and keys to Departmental Representative. 

PART 3  EXECUTION 
3.1 INSTALLATION  

 Manufacturer's Instructions: comply with manufacturer's written recommendations, including 
product technical bulletins, product catalogue installation instructions, product carton installation 
instructions, and data sheets. 

 Supply metal door and frame manufacturers with complete instructions and templates for 
preparation of their work to receive hardware. 

 Supply manufacturers' instructions for proper installation of each hardware component. 
 Install hardware to standard hardware location dimensions in accordance with CSDFMA 

Canadian Metric Guide for Steel Doors and Frames (Modular Construction) 
 Where door stop contacts door pulls, mount stop to strike bottom of pull. 
 Use only manufacturer's supplied fasteners.  

 Use of "quick" type fasteners, unless specifically supplied by manufacturer, is unacceptable. 
 Remove construction cores when directed by Departmental Representative.  

 Install permanent cores and ensure locks operate correctly. 

3.2 ADJUSTING  

 Adjust door hardware, operators, closures and controls for optimum, smooth operating condition, 
safety and for weather tight closure. 

 Lubricate hardware, operating equipment and other moving parts. 
 Adjust door hardware to ensure tight fit at contact points with frames. 

3.3 CLEANING  

 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.  
 Clean hardware with damp rag and approved non-abrasive cleaner, and polish hardware in 

accordance with manufacturer's instructions. 
 Remove protective material from hardware items where present. 
 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in 

accordance with Section 01 74 00 - Cleaning. 

3.4 DEMONSTRATION  

 Maintenance Staff Briefing:  
 Brief maintenance staff regarding:  

 Proper care, cleaning, and general maintenance of projects complete hardware. 
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 Description, use, handling, and storage of keys. 
 Use, application and storage of wrenches for locksets. 

 Demonstrate operation, operating components, adjustment features, and lubrication 
requirements. 

3.5 PROTECTION  

 Protect installed products and components from damage during construction. 
 Repair damage to adjacent materials caused by door hardware installation. 

3.6 SCHEDULE  

 Provide hardware schedule as indicated on drawings. 
End of Section 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

FINISHES Division 09 
 

 

 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 

DIVISION 09 – FINISHES 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

GYPSUM BOARD 
ASSEMBLIES 

Section 09 21 16 
Page 1 of 6 

 

 

Section 09 21 16 Gypsum Board Assemblies 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 09 22 16 Non-Structural Metal Framing. 
 Section 07 92 00 - Joint Sealants 

1.2 REFERENCE STANDARDS  

 American Society for Testing and Materials (ASTM)  
 ASTM C475-02(2015), Standard Specification for Joint Compound and Joint Tape for 

Finishing Gypsum Board. 
 ASTM C514-04(2014), Standard Specification for Nails for the Application of Gypsum Board. 
 ASTM C557-03(2009)e1, Standard Specification for Adhesives for Fastening Gypsum 

Wallboard to Wood Framing. 
 ASTM C840-16, Standard Specification for Application and Finishing of Gypsum Board. 
 ASTM C954-15, Standard Specification for Steel Drill Screws for the Application of Gypsum 

Panel Products or Metal Plaster Bases to Steel Studs From 0.033 in. (0.84 mm) to 0.112 in. 
(2.84 mm) in Thickness. 

 ASTM C1002-14, Standard Specification for Steel Self-Piercing Tapping Screws for the 
Application of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs. 

 ASTM C1047-14a, Standard Specification for Accessories for Gypsum Wallboard and 
Gypsum Veneer Base. 

 ASTM C1177/C1177M-13, Standard Specification for Glass Mat Gypsum Substrate for Use 
as Sheathing. 

 ASTM C1178/C1178M-13, Standard Specification for Glass Mat Water-Resistant Gypsum 
Backing Board. 

 ASTM C1280-13a, Standard Specification for Application of Gypsum Sheathing. 
 ASTM C1396/C1396M-14a, Standard Specification for Gypsum board. 

 Association of the Wall and Ceilings Industries International (AWCI)  
 AWCI Levels of Gypsum Board Finish-GA-214-2015. 

 Canadian General Standards Board (CGSB)  
 CAN/CGSB-51.34-M86(R1988), Vapour Barrier, Polyethylene Sheet for Use in Building 

Construction. 
 CAN/CGSB-71.25-M88, Adhesive, for Bonding Drywall to Wood Framing and Metal Studs. 

 Underwriters' Laboratories of Canada (ULC)  
 CAN/ULC-S102-10, Standard Method of Test of Surface Burning Characteristics of Building 

Materials and Assemblies. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Submit manufacturer's instructions, printed product literature and data sheets for gypsum 
board assemblies and include product characteristics, performance criteria, physical size, 
finish and limitations. 

 Certifications:  
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 Submit certificates signed by manufacturer certifying that materials comply with specified 
performance characteristics and physical properties. 

1.4 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements and with manufacturer's written instructions. 

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

 Exercise care in unloading gypsum board materials shipment to prevent damage. 
 Storage and Handling Requirements in accordance with ASTM C 840-16:  

 Store gypsum board assemblies materials level flat indoors and in accordance with 
manufacturer's recommendations in clean, dry, well-ventilated area. 

 Store and protect gypsum board assemblies from nicks, scratches, and blemishes. 
 Protect gypsum board from direct exposure to rain, snow, sunlight, or other excessive 

weather conditions. 
 Protect ready mix joint compounds from freezing, exposure to extreme heat and direct 

sunlight. 
 Protect from weather, elements and damage from construction operations. 
 Handle gypsum boards to prevent damage to edges, ends or surfaces. 
 Replace defective or damaged materials with new. 

1.5 AMBIENT CONDITIONS  

 Maintain temperature 10 °C minimum, 21 °C maximum for 48 hours prior to and during 
application of gypsum boards and joint treatment, and for 48 hours minimum after completion of 
joint treatment. 

 Apply board and joint treatment to dry, clean, frost free surfaces. 
 Ventilation: ventilate building spaces as required to remove excess moisture that would prevent 

drying of joint treatment material immediately after its application. 

PART 2  PRODUCTS 
2.1 MATERIALS  

 Standard board: to ASTM C1396/C1396M-14Type X,, 1200 mm wide x maximum practical 
length, ends square cut, edges beveled. 

 Gypsum sheathing board: to ASTM C1396/C1396M-14, Type X,, 1200 mm wide x maximum 
practical length. 

 Exterior gypsum soffit board: to ASTM C1396/C1396M-14 15.9 mm thick, 1200 mm wide x 
maximum practical length. 

 Glass mat gypsum substrate sheathing: to ASTM C1177/C1177M-13, 15.9 mm thick, 1200 mm 
wide x maximum practical length. 

 Drywall furring channels: 0.5 mm core thickness galvanized steel channels for screw attachment 
of gypsum board. 

 Nails: to ASTM C514-14 
 Steel drill screws: to ASTM C1002-14 
 Stud adhesive: to CAN/CGSB-71.25. 
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 Casing beads, corner beads, control joints and edge trim: to ASTM C1047, PVC, 0.5 mm base 
thickness, perforated flanges, one piece length per location. 

 Vinyl mouldings: mouldings for joint treatment of vinyl-faced gypsum board, as supplied by 
gypsum board manufacturer. 

 Sealants: in accordance with Section 07 92 00 - Joint Sealants.  
 VOC limit 250 g/L maximum to SCAQMD Rule 1168. 
 Acoustic sealant: in accordance with Section 07 92 00 - Joint Sealants. 

 Polyethylene: to CAN/CGSB-51.34, Type 2 
 Insulating strip: rubberized, moisture resistant, 3 mm thick closed cell neoprene strip, 12 mm 

wide, with self-sticking permanent adhesive on one face, lengths as required. 
 Joint compound: to ASTM C475, asbestos-free 

2.2 FINISHES  

 Texture finish: asbestos-free standard white texture coating and primer-sealer, recommended by 
gypsum board manufacturer.  
 Primer: VOC limit 50 g/L maximum to SCAQMD Rule 1113. 

PART 3  EXECUTION 
3.1 EXAMINATION  

 Verification of Conditions: verify conditions of substrates previously installed under other Sections 
or Contracts are acceptable for gypsum board assemblies installation in accordance with 
manufacturer's written instructions.  
 Inform Consultant of unacceptable conditions immediately upon discovery. 
 Proceed with installation only after unacceptable conditions have been remedied and after 

receipt of written approval to proceed from [Consultant]. 

3.2 ERECTION  

 Do application and finishing of gypsum board to ASTM C840-16 except where specified 
otherwise 

 Do application of gypsum sheathing to ASTM C1280-13a 
 Erect hangers and runner channels for suspended gypsum board ceilings to ASTM C840-16 

except where specified otherwise 
 Support light fixtures by providing additional ceiling suspension hangers within 150 mm of each 

corner and at maximum 600 mm around perimeter of fixture. 
 Install work level to tolerance of 1:1200. 
 Install 19 x 64 mm furring channels parallel to, and at exact locations of steel stud partition 

header track. 
 Furr for gypsum board faced vertical bulkheads within and at termination of ceilings. 
 Furr above suspended ceilings for gypsum board fire and sound stops and to form plenum areas 

as indicated. 
 Install wall furring for gypsum board wall finishes to ASTM C840-16, except where specified 

otherwise 
 Furr openings and around built-in equipment, cabinets, access panels, on four sides. Extend 

furring into reveals. Check clearances with equipment suppliers. 
 Furr duct shafts, beams, columns, pipes and exposed services where indicated. 
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 Erect drywall resilient furring transversely across studs, spaced maximum 600 mm on centre and 
not more than 150 mm from ceiling/wall juncture. Secure to each support with drywall screw. 

 Install 150 mm continuous strip of 12.7 mm gypsum board along base of partitions where resilient 
furring installed. 

3.3 APPLICATION  

 Apply gypsum board after bucks, anchors, blocking, sound attenuation, electrical and mechanical 
work have been approved. 

 Apply single layer gypsum board to metal furring or framing using screw fasteners, laminating 
adhesive. Maximum spacing of screws [300] mm on centre.  
 Single-Layer Application:  

 Apply gypsum board on ceilings prior to application of walls to ASTM C840-16 
 Apply gypsum board on walls vertically or horizontally, providing sheet lengths that will 

minimize number of board edges or end joints. 
 Double-Layer Application:  

 Install gypsum board for base layer and exposed gypsum board for face layer. 
 Apply base layer to ceilings prior to base layer application on walls; apply face layers in 

same sequence. Offset joints between layers at least 250 mm. 
 Apply base layers at right angles to supports unless otherwise indicated. 
 Apply base layer on walls and face layers vertically with joints of base layer over supports 

and face layer joints offset at least 250 mm with base layer joints. 
 Exterior Soffits and Ceilings: install exterior gypsum board perpendicular to supports; stagger end 

joints over supports. Install with 6 mm gap where boards abut other work. 
 Arrange vinyl-faced gypsum board symmetrical about openings and wall areas, with butt joints. 
 Apply board using laminating adhesive on base layer of gypsum board. 
 Install ceiling boards in direction that will minimize number of end-butt joints. Stagger end joints at 

least 250 mm. 
 Install gypsum board on walls vertically to avoid end-butt joints. At stairwells and similar high 

walls, install boards horizontally with end joints staggered over studs, except where local codes or 
fire-rated assemblies require vertical application. 

 Install gypsum board with face side out. 
 Do not install damaged or damp boards. 
 Locate edge or end joints over supports. Stagger vertical joints over different studs on opposite 

sides of wall. 

3.4 INSTALLATION  

 Erect accessories straight, plumb or level, rigid and at proper plane. Use full length pieces where 
practical. Make joints tight, accurately aligned and rigidly secured. Mitre and fit corners 
accurately, free from rough edges. Secure at [150] mm on centre or using contact adhesive for 
full length. 

 Install casing beads around perimeter of suspended ceilings. 
 Install casing beads where gypsum board butts against surfaces having no trim concealing 

junction and where indicated. Seal joints with sealant. 
 Install insulating strips continuously at edges of gypsum board and casing beads abutting metal 

window and exterior door frames, to provide thermal break. 
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 Construct control joints of two back-to-back casing beads set in gypsum board facing and 
supported independently on both sides of joint. 

 Provide continuous polyethylene dust barrier behind and across control joints. 
 Locate control joints at changes in substrate construction. 
 Install control joints straight and true. 
 Ensure that screws or nails are properly applied in process of attaching gypsum board to framing 

without damaging of gypsum board edges and ends. 
 Construct expansion joints as detailed, at building expansion and construction joints. Provide 

continuous dust barrier. 
 Install expansion joint straight and true. 
 Install cornice cap where gypsum board partitions do not extend to ceiling. 
 Fit cornice cap over partition, secure to partition track with two rows of sheet metal screws 

staggered at 300 mm on centre. 
 Splice corners and intersections together and secure to each member with 3 screws. 
 Install access doors to electrical and mechanical fixtures specified in respective sections.  

 Rigidly secure frames to furring or framing systems. 
 Finish face panel joints and internal angles with joint system consisting of joint compound, joint 

tape and taping compound installed according to manufacturer's directions and feathered out 
onto panel faces. 

 Gypsum Board Finish: finish gypsum board walls and ceilings to following levels in accordance 
with AWCI Levels of Gypsum Board Finish:  
 Levels of finish:  

 Level 0: no tapping, finishing or accessories required. 
 Level 1: embed tape for joints and interior angles in joint compound. Surfaces free of 

excess joint compound; tool marks and ridges are acceptable. 
 Level 2: embed tape for joints and interior angles in joint compound and apply one 

separate coat of joint compound over joints, angles, fastener heads and accessories; 
surfaces free of excess joint compound; tool marks and ridges are acceptable. 

 Level 3: embed tape for joints and interior angles in joint compound and apply two 
separate coats of joint compound over joints, angles, fastener heads and accessories; 
surfaces smooth and free of tool marks and ridges. 

 Level 4: embed tape for joints and interior angles in joint compound and apply three 
separate coats of joint compound over joints, angles, fastener heads and accessories; 
surfaces smooth and free of tool marks and ridges. 

 Level 5: embed tape for joints and interior angles in joint compound and apply three 
separate coats of joint compound over joints, angles, fastener heads and accessories; 
apply a thin skim coat of joint compound to entire surface; surfaces smooth and free of 
tool marks and ridges. 

 Finish corner beads, control joints and trim as required with two coats of joint compound and one 
coat of taping compound, feathered out onto panel faces. 

 Fill screw head depressions with joint and taping compounds to bring flush with adjacent surface 
of gypsum board, invisible after surface finish is completed. 

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

 Apply one coat of white primer sealer over surface to be textured. When dry apply textured finish 
in accordance with manufacturer's instructions. 

 Mix joint compound slightly thinner than for joint taping. 
 Apply thin coat to entire surface using trowel or drywall broad knife to fill surface texture 

differences, variations or tool marks. 
 Allow skim coat to dry completely. 
 Remove ridges by light sanding or wiping with damp cloth. 

3.5 CLEANING  

 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.  
 Leave Work area clean at end of each day. 
 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in 

accordance with Section 01 74 00 - Cleaning. 

3.6 PROTECTION  

 Protect installed products and components from damage during construction. 
 Repair damage to adjacent materials caused by gypsum board assemblies installation. 

3.7 SCHEDULES  

 Construct fire rated assemblies where indicated. 
End of Section 
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Section 09 91 00 Painting 
PART 1  GENERAL 
1.1 REFERENCE STANDARDS  

 Environmental Protection Agency (EPA)  
 Test Method for Measuring Total Volatile Organic Compound Content of Consumer Products, 

EPA Method 24 - Surface Coatings. 
 SW-846, Test Method for Evaluating Solid Waste, Physical/Chemical Methods. 

 Health Canada/Workplace Hazardous Materials Information System (WHMIS)  
 Safety Data Sheets (SDS). 

 Master Painters Institute (MPI)  
 Architectural Painting Specification Manual - current edition. 
 Standard GPS-1- 12, MPI Green Performance Standard. 

 National Research Council Canada (NRC)  
 National Fire Code of Canada 2015 (NFC). 

 Society for Protective Coatings (SSPC)  
 Systems and Specifications, SSPC Painting Manual 2011. 

 NACE International  
 ANSI/NACE No. 13/SSPC-ACS-1- 2016 -SG, Industrial Coating and Lining Application 

Specialist Qualification and Certification 

1.2 ADMINISTRATIVE REQUIREMENTS  

 Scheduling  
 Schedule new addition to existing building to allow uninterrupted use of existing building. 

Coordinate painting operations with other trades. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Provide in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Provide manufacturer's instructions, printed product literature and data sheets for paint and 
paint products and include product characteristics, performance criteria, physical size, finish 
and limitations. 

 Submit 2copies of WHMIS SDS in accordance with Section 01 35 29.06 - Health and Safety 
Requirements. 

 Confirm products to be used are in MPI's approved product list. 
 Upon completion, provide records of products used. List products in relation to finish system 

and include the following:  
 Product name, type and use. 
 Manufacturer's product number. 
 Colour number s. 
 MPI Environmentally Friendly classification system rating. 
 Manufacturer's Safety Data Sheets (SDS). 
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1.4 CLOSEOUT SUBMITTALS  

 Provide in accordance with Section 01 78 00 - Closeout Submittals. 
 Operation and Maintenance Data: Provide operation and maintenance data for painting materials 

for incorporation into manual. 
 Include:  

 Product name, type and use. 
 Manufacturer's product number. 
 Colour number s. 
 MPI Environmentally Friendly classification system rating. 

1.5 MAINTENANCE MATERIAL SUBMITTALS  

 Extra Stock Materials:  
 Provide maintenance materials in accordance with Section 01 78 00 - Closeout Submittals. 
 Submit onelitre can of each type and colour of finish coating. Identify colour and paint type in 

relation to established colour schedule and finish system. 

1.6 QUALITY ASSURANCE  

 Qualifications:  
 Contractor: to have a minimum of 5years proven satisfactory experience. When requested, 

provide list of last 3comparable jobs including, job name and location, specifying authority, 
and project manager. 

 Qualified journeypersons as defined by local jurisdiction to be engaged in painting work 
Apprentices: may be employed provided they work under direct supervision of qualified 
journey person in accordance with trade regulations. 

 Conform to latest MPI requirements for exterior painting work including preparation and 
priming. 

 Materials: in accordance with MPI Painting Specification Manual "Approved Product" listing 
and from a single manufacturer for each system used. 

 Retain purchase orders, invoices and documents to prove conformance with noted MPI 
requirements when requested by Consultant. 

 Standard of Acceptance:  
 Walls: no defects visible from a distance of 1000 mm at 90 degrees to surface. 
 Final coat to exhibit uniformity of colour and uniformity of sheen across full surface area. 

1.7 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements. 

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

 Type of paint or coating. 
 Compliance with applicable standard. 
 Colour number in accordance with established colour schedule. 

 Storage and Handling Requirements:  
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 Store materials indoors and in accordance with manufacturer's recommendations in clean, 
dry, well-ventilated area. 

 Observe manufacturer's recommendations for storage and handling. 
 Store materials and supplies away from heat generating devices. 
 Store materials and equipment in well ventilated area with temperature range 7degrees C to 

30degrees C. 
 Keep areas used for storage, cleaning and preparation, clean and orderly to approval of 

Departmental Representative. After completion of operations, return areas to clean condition 
to approval of Departmental Representative. 

 Remove paint materials from storage only in quantities required for same day use. 
 Comply with requirements of Workplace Hazardous Materials Information System (WHMIS) 

regarding use, handling storage, and disposal of hazardous materials. 
 Fire Safety Requirements:  

 Provide one kg Type ABC fire extinguisher adjacent to storage area. 
 Store oily rags, waste products, empty containers and materials subject to spontaneous 

combustion in ULC approved, sealed containers and remove from site on a daily basis. 
 Handle, store, use and dispose of flammable and combustible materials in accordance 

with the National Fire Code of Canada (NFC). 
 Replace defective or damaged materials with new. 

1.8 SITE CONDITIONS  

 Ambient Conditions:  
 Temperature, Humidity and Substrate Moisture Content Levels:  

 Unless specifically pre-approved by specifying body, Paint Inspection Agency and, 
applied product manufacturer, perform no painting work when:  
 Ambient air and substrate temperatures are below 10degrees C. 
 Substrate temperature is over 32degrees C unless paint is specifically formulated for 

application at high temperatures. 
 Substrate and ambient air temperatures are expected to fall outside MPIor paint 

manufacturer's prescribed limits. 
 Relative humidity is above 85 % or when dew point is less than 3degrees C variance 

between air/surface temperature. 
 Rain or snow are forecast to occur before paint has thoroughly cured or when it is 

foggy, misty, raining or snowing at site. 
 Perform no painting work when maximum moisture content of substrate exceeds:  

 12 % for concrete and masonry (clay and concrete brick/block). 
 17 % for soft wood. 
 12 % for plaster and gypsum board. 

 Application Requirements:  
 Apply paint finish in areas where dust is no longer being generated by related 

construction operations or when wind or ventilation conditions are such that airborne 
particles will not affect quality of finished surface. 

 Apply paint to adequately prepared surfaces and to surfaces within moisture limits noted 
herein. 
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 Apply paint when previous coat of paint is dry or adequately cured. 
 Apply paint finishes when conditions forecast for entire period of application fall within 

manufacturer's recommendations. 
 Do not apply paint when:  

 Temperature is expected to drop below 10degrees C before paint has thoroughly 
cured. 

 Substrate and ambient air temperatures are expected to fall outside MPIor paint 
manufacturer's limits. 

 Surface to be painted is wet, damp or frosted. 
 Provide and maintain cover when paint must be applied in damp or cold weather. Heat 

substrates and surrounding air to comply with temperature and humidity conditions 
specified by manufacturer. Protect until paint is dry or until weather conditions are 
suitable. 

 Schedule painting operations such that surfaces exposed to direct, intense sunlight are 
scheduled for completion during early morning. 

 Remove paint from areas which have been exposed to freezing, excess humidity, rain, 
snow or condensation. Prepare surface again and repaint. 

 Paint occupied facilities in accordance with approved schedule only. Schedule operations 
to approval of Departmental Representative such that painted surfaces will have dried 
and cured sufficiently before occupants are affected. 

PART 2  PRODUCTS 
2.1 MATERIALS  

 Only paint materials listed in latest edition of MPI Approved Products List (APL) are acceptable 
for use on this project 

 Paint materials for paint systems: to be products of single manufacturer. 
 Use only MPI listed rated materials. 
 Paints, coatings, adhesives, solvents, cleaners, lubricants, and other fluids, to be as follows:  

 Be water based when feasible. 
 Be manufactured without compounds which contribute to ozone depletion in upper 

atmosphere. 
 Be manufactured without compounds which contribute to smog in the lower atmosphere. 

 Water-borne surface coatings must be manufactured and transported in a manner that steps of 
processes, including disposal of waste products arising there from, will meet requirements of 
applicable governmental acts, by-laws and regulations including, for facilities located in Canada, 
Fisheries Act and Canadian Environmental Protection Act ( CEPA ). 

 Water-borne surface coatings must not be formulated or manufactured with aromatic solvents, 
formaldehyde, halogenated solvents, mercury, lead, cadmium, hexavalent chromium or their 
compounds. 

 Water-borne surface coatings and recycled water-borne surface coatings must have flash point of 
61.0degrees C or greater. 

 Both water-borne surface coatings and recycled water-borne surface coatings must be made by a 
process that does not release:  
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 Matter in undiluted production plant effluent generating a 'Biochemical Oxygen Demand' 
(BOD) in excess of 15mg/L to a natural watercourse or a sewage treatment facility lacking 
secondary treatment. 

 Total Suspended Solids (TSS) in undiluted production plant effluent in excess of 15mg/L to a 
natural watercourse or a sewage treatment facility lacking secondary treatment. 

 Water-borne paints and stains, recycled water-borne surface coatings and water borne varnishes 
must meet a minimum "Environmentally Friendly" E2 rating where feasible. 

2.2 COLOURS  

 Colour schedule (see sheet A201) will be based upon selection of 1 base colour and 2 accent 
colours. No more than 3 colours will be selected for entire project. 

 Selection of colors will be from manufacturers' full range of colors. All colors to match existing 
colors. 

 Where specific products are available in restricted range of colours, selection will be based on 
limited range. 

 Second coat in three coat system to be tinted slightly lighter colour than top coat to show visible 
difference between coats if requested by Consultant. 

 For deep and ultra deep colours 4 coats may be required. 

2.3 MIXING AND TINTING  

 Perform colour tinting operations prior to delivery of paint to site. On-site tinting of painting 
materials is allowed only with Consultant's written permission. 

 Mix paste, powder or catalyzed paint mixes in accordance with manufacturer's written 
instructions. 

 Add thinner to paint manufacturer's recommendations. Do not use kerosene or organic solvents 
to thin water-based paints. 

 Thin paint for spraying according in accordance with paint manufacturer's instructions. If 
directions are not on container, obtain instructions in writing from manufacturer and provide copy 
of instructions to Consultant. 

 Re-mix paint in containers prior to and during application to ensure break-up of lumps, complete 
dispersion of settled pigment, and colour and gloss uniformity. 

2.4 GLOSS/SHEEN RATINGS  

 Paint gloss: defined as sheen rating of applied paint, in accordance with following values:  
  

Gloss Level 
Category 

Units @ 60 
Degrees 

Units @ 85 
Degrees 

G1 - matte finish 0 to 5 max. 10 
G2 - velvet finish 0 to 10 10 to 35 
G3 - eggshell finish 10 to 25 10 to 35 
G4 - satin finish 20 to 35 min. 35 
G5 - semi-gloss 
finish 

35 to 70   

G6 - gloss finish 70 to 85   
G7 - high gloss 
finish 

> 85   

 Gloss level ratings of painted surfaces as noted on Finish Schedule. 
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2.5 EXTERIOR PAINTING SYSTEMS  

 Concrete Surfaces: floors and curbs.  
 EXT 3.2C - Epoxy clear sealer, slip resistant. See Section 03 35 00 Concrete Finishing 

 Structural Steel and Metal Fabrications:  
 EXT 5.1B - W.B. light industrial 2coating (over inorganic zinc). 
 EXT 5.1C - W.B. light industrial 2coating (over alkyd metal primer). 

PART 3  EXECUTION 
3.1 MANUFACTURER'S INSTRUCTIONS  

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

3.2 GENERAL  

 Perform preparation and operations for interior painting in accordance with MPIArchitectural 
Painting Specifications Manual except where specified otherwise 

 Apply paint materials in accordance with paint manufacturer's written application instructions. 
 Schedule: as noted on drawings. 

3.3 EXAMINATION  

 Verification of Conditions: verify that conditions of substrate previously installed under other 
Sections or Contracts are acceptable to be painted in accordance with manufacturer's written 
instructions:  
 Visually inspect substrate in presence of Departmental Representative. 
 Inform Departmental Representative of unacceptable conditions immediately upon discovery. 
 Proceed with installation only after unacceptable conditions have been remedied and after 

receipt of written approval to proceed from Departmental Representative. 

3.4 PREPARATION  

 Perform preparation and operations for exterior painting in accordance with MPI Maintenance 
Repainting Manual except where specified otherwise 

 Apply paint materials in accordance with paint manufacturer's written application instructions. 
 Clean and prepare exterior surfaces to be repainted in accordance with MPI Maintenance 

Repainting Manual requirements. Refer to the MPI Manual in regard to specific requirements and 
as follows:  
 Remove dust, dirt, and surface debris by vacuuming, wiping with dry, clean cloths or 

compressed air. 
 Wash surfaces with a biodegradable detergent and bleach where applicable and clean warm 

water using a stiff bristle brush to remove dirt, oil and other surface contaminants. 
 Rinse scrubbed surfaces with clean water until foreign matter is flushed from surface. 
 Allow surfaces to drain completely and allow to dry thoroughly. Allow sufficient drying time 

and test surfaces using electronic moisture meter before commencing work. 
 Use water-based cleaners in place of organic solvents where surfaces will be repainted using 

water based paints. 
 Many water-based paints cannot be removed with water once dried. Minimize use of 

kerosene or such organic solvents to clean up water-based paints. 
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 Clean metal surfaces to be repainted by removing rust, dirt, oil, grease and foreign substances in 
accordance with MPI requirements. Remove such contaminates from surfaces, pockets and 
corners to be repainted by brushing with clean brushes, blowing with clean dry compressed air, or 
brushing/vacuum cleaning as required. 

 Prevent contamination of cleaned surfaces by salts, acids, alkalis, other corrosive chemicals, 
grease, oil and solvents before priming and between applications of remaining coats. Touch-up, 
spot prime, and apply primer, paint, or pretreatment as soon as possible after cleaning and before 
deterioration occurs. 

3.5 PROTECTION  

 Protect existing building surfaces and adjacent structures from paint spatters, markings and other 
damage by suitable non-staining covers or masking. If damaged, clean and restore such surfaces 
as directed by Departmental Representative. 

 Protect items that are permanently attached such as Fire Labels on doors and frames. 
 Protect factory finished products and equipment. 
 Remove light fixtures, surface hardware on doors, and other surface mounted equipment, fittings 

and fastenings prior to undertaking painting operations. Store items and re-install after painting is 
completed. 

 Move and cover exterior furniture and portable equipment as necessary to carry out painting 
operations. Replace as painting operations progress. 

3.6 APPLICATION  

 Method of application to be as approved by Consultant. Apply paint by brush, roller and or air 
sprayer. Conform to manufacturer's application instructions unless specified otherwise. 

 Brush and Roller Application:  
 Apply paint in a uniform layer using brush and/or roller of types suitable for application. 
 Work paint into cracks, crevices and corners. 
 Paint surfaces and corners not accessible to brush using spray, daubers and/or sheepskins. 

Paint surfaces and corners not accessible to roller using brush, daubers or sheepskins. 
 Brush and/or roll out runs and sags, and over-lap marks. Rolled surfaces to be free of roller 

tracking and heavy stipple unless approved by Consultant. 
 Remove runs, sags and brush marks from finished work and repaint. 

 Spray Application:  
 Provide and maintain equipment that is suitable for intended purpose, capable of properly 

atomizing paint to be applied, and equipped with suitable pressure regulators and gauges. 
 Keep paint ingredients properly mixed in containers during paint application either by 

continuous mechanical agitation or by intermittent agitation as frequently as necessary. 
 Apply paint in a uniform layer, with overlapping at edges of spray pattern. 
 Brush out immediately runs and sags. 
 Use brushes to work paint into cracks, crevices and places which are not adequately painted 

by spray. 
 Apply coats of paint as continuous film of uniform thickness. Repaint thin spots or bare areas 

before next coat of paint is applied. 
 Allow surfaces to dry and properly cure after cleaning and between subsequent coats for 

minimum time period as recommended by manufacturer. 
 Sand and dust between coats to remove visible defects. 
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 Finish surfaces both above and below sight lines as specified for surrounding surfaces, including 
such surfaces as projecting ledges. 

 Finish top, bottom, edges and cutouts of doors after fitting as specified for door surfaces. 

3.7 MECHANICAL/ELECTRICAL EQUIPMENT  

 Unless otherwise specified, paint exterior exposed conduits, piping, hangers, duct work and other 
mechanical and electrical equipment with colour and finish to match adjacent surfaces, except as 
noted otherwise. 

 Do not paint over nameplates. 
 Paint fire protection piping red. 
 Paint natural gas piping yellow. 
 Paint steel electrical light standards. Do not paint outdoor transformers and substation equipment. 

3.8 SITE QUALITY CONTROL  

 Exterior painting and decorating work to be reviewed by consultant.  
 Where "special" painting, coating or decorating system applications (i.e. elastomeric coatings) or 

non- MPI listed products or systems are to be used, paint or coating manufacturer to provide as 
part of this work, certification of surfaces and conditions for specific paint or coating system 
application as well as on site supervision, inspection and approval of their paint or coating system 
application as required at no additional cost. 

 Standard of Acceptance:  
 Final coat to exhibit uniformity of colour and uniformity of sheen across full surface area. 

 Advise Consultant when surfaces and applied coating is ready for inspection. Do not proceed with 
subsequent coats until previous coat has been approved. 

 Cooperate with inspection firm and provide access to areas of work. 
 Retain purchase orders, invoices and other documents to prove conformance with noted MPI 

requirements when requested. 

3.9 CLEANING  

 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning:  
 Leave Work area clean at end of each day. 

 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01 74 00 - Cleaning. 

3.10 RESTORATION  

 Clean and re-install hardware items removed before undertaken painting operations. 
 Remove protective coverings and warning signs as soon as practical after operations cease. 
 Remove paint splashings on exposed surfaces that were not painted. Remove smears and 

spatter immediately as operations progress, using compatible solvent. 
 Protect freshly completed surfaces from paint droppings and dust to approval of Departmental 

Representative. Avoid scuffing newly applied paint. 
 Restore areas used for storage, cleaning, mixing and handling of paint to clean condition as 

approved by Departmental Representative. 
End of Section 
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Section 21 12 01 Portable Fire Extinguishers 
PART 1  GENERAL 
1.1 REFERENCES  

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

 National Fire Protection Association (NFPA)  
 NFPA 10 - 2022, Standard for Portable Fire Extinguishers 

 Canadian General Standards Board (CGSB)  
 Canadian General Standards Board (CGSB) 

 National Fire Code of Canada (NFCC 2020) 

1.2 ACTION AND INFORMATION SUBMITTALS  

 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Submit manufacturer's printed product literature and datasheet and include product 
characteristics, performance criteria, physical size, finish and limitations. 

 Closeout Submittals:  
 Provide operation and maintenance data for incorporation into manual specified in Section 01 

78 00 - Closeout Submittals. 

1.3 DELIVERY, STORAGE AND HANDLING  

 Packing, shipping, handling and unloading:  
 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 

Requirements. 
 Waste Management and Disposal:  

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

PART 2  PRODUCTS 
2.1 MULTI-PURPOSE DRY CHEMICAL EXTINGUISHERS  

 Stored pressure rechargeable type with hose and shut-off nozzle, ULC labelled for A, B and C 
class protection. 

 Extinguishing agent: fluidized and siliconized mono ammonium phosphate powder, non 
conductive. 

 Construction: ULC approved steel cylinder, metal valves and siphon tubes, replaceable molded 
stem seals, pull-push pin upright squeeze operation, pressure gauge. 

 Finish: corrosion and impact resistant polyester/epoxy paint finish. 
 Operating temperature range: -54degC to 49degC. 
 Size: as noted in schedule. 
 Schedule: refer to drawings 
 Acceptable material: Ansul Sentry, Amerex, Strike First 
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2.2 EXTINGUISHER BRACKETS  

 Type recommended by extinguisher manufacturer. 
 Schedule:  

 Standard hanger with quick release mechanical retention strap; Or 
 As noted on drawing schedule. 

 Acceptable material: Ansul, Larsen's, Amerex, Strike First. 

2.3 IDENTIFICATION  

 Identify extinguishers in accordance with recommendations of ANSI/NFPA 10. 
 Attach tag or label to extinguishers, indicating month and year of installation. Provide space for 

service dates. 

PART 3  EXECUTION 
3.1 MANUFACTURER'S INSTRUCTIONS  

 Comply with manufacturer's written recommendations, including product technical bulletins, 
handling, storage and installation instructions, and datasheets. 

3.2 INSTALLATION  

 Install or mount extinguishers in cabinets or on brackets as indicated and as required by 
ANSI/NFPA 10 

 Mounting height shall be as indicated on the architectural plans but in no case shall the mounting 
height exceed 1800mm above finished floor to the top of the extinguisher for extinguishers with a 
gross weight up to and including 20 kg. Where otherwise not indicated mounting height shall be 
1600mm to the top of the extinguisher. 

 Confirm and mark on tag serviceability prior to substantial. 
End of Section 
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Section 22 05 15 Plumbing Specialties and Accessories 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 61 00 - Common Product Requirements. 
 Section 01 74 19 - Waste Management and Disposal. 
 Section 01 78 00 - Close Out Submittals. 
 Section 23 05 00 - Common Work Results for HVAC. 
 Section 23 05 15 - Common Installation Requirements for HVAC Pipework. 

1.2 REFERENCE STANDARDS  

 ASTM International (ASTM)  
 ASTM A126-04 (2009), Standard Specification for Gray Iron Castings for Valves, Flanges 

and Pipe Fittings. 
 ASTM B62-09, Standard Specification for Composition Bronze or Ounce Metal Castings. 

 CSA Group (CSA)  
 CSA-B64 Series-11, Backflow Preventers and Vacuum Breakers. 
 CSA B79-08, Commercial and Residential Drains and Cleanouts. 

 National Research Council Canada (NRC)  
 National Plumbing Code of Canada 2020 (NPC). 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Submit manufacturer's instructions, printed product literature and data sheets for all plumbing 
products and include product characteristics, performance criteria, physical size, finish and 
limitations. 

 Shop Drawings:  
 Indicate on drawings to indicate number of anchors, dimensions finishes, accessories, 

materials, construction and assembly details, and method of anchorage. 

1.4 CLOSEOUT SUBMITTALS  

 Submit in accordance with Section 01 78 00 - Closeout Submittals. 
 Operation and Maintenance Data: submit operation and maintenance data for plumbing 

specialties and accessories for incorporation into manual.  
 Description of plumbing specialties and accessories, giving manufacturers name, type, 

model, year and capacity. 
 Details of operation, servicing and maintenance. 
 Recommended spare parts list. 

1.5 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements and with manufacturer's written instructions. 
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 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, 
labelled with manufacturer's name and address. 

 Storage and Handling Requirements:  
 Store materials in dry location and in accordance with manufacturer's recommendations in 

clean, dry, well-ventilated area. 
 Store and protect plumbing materials from nicks, scratches, and blemishes. 
 Replace defective or damaged materials with new. 

PART 2  PRODUCTS 
2.1 FLOOR DRAINS  

 Floor Drains and Trench Drains: to CSA B79. 
 Type FD-1: general duty; cast iron body round, adjustable head, sediment basket nickel bronze 

strainer, integral seepage pan, complete with trap guard and clamping collar.  
 Acceptable material: refer to drawing schedule  
 Acceptable alternates: Zurn, Watts 

2.2 CLEANOUTS  

 Cleanout Plugs: heavy cast iron male ferrule with brass screws and threaded brass or bronze 
plug. Sealing-caulked lead seat or neoprene gasket. 

 Access Covers:  
 Wall Access: face or wall type, round cover with flush head securing screws, beveled edge 

frame complete with anchoring lugs.  
 Acceptable material: Smith Fig 4720-U, Zurn, Watts 

 Floor Access:  
 Heavy traffic areas: heavy duty duct coated cast iron, removable positive gasket seal 

closure plug, 150mm round adjustable scoriated cast iron cover, CO cast in cover, 
adjustable collar, flashing clamp.  
 Acceptable Material: Smith 4220S-FC, Zurn, Watts. 

2.3 WASHDOWN HOSE STATION  

 20mm diameter wall mounted hot and cold washing station complete with vacuum 
breaker, stainless steel hose rack, isolation ball valves, 10 meter long x 2 ply reinforced hose and 
automatic gun for small or wide-open water jet.  

 Acceptable material: refer to drawing schedule 

2.4 TRAP GUARDS  

 Material: smooth, soft, flexible, elastomeric PVC material molded into shape of duck's bill, open 
on top with curl closure at bottom. 

 Operation: allows wastewater to open and adequately discharge floor drain through its interior 
and closes and returns to original molded shape after wastewater discharge is complete. 

 Compliance: NSK/ANSI 14, CSA B79. 
 Acceptable material: ProSet Systems Trap Guard. 
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2.5 VENT FLASHING  

 CSA approved stainless steel flashing sleeve with integral deck flange, premoulded urethane 
insulation liner, EPDM Triple Pressure Grommet Seal and EPDM Base Seal. 

 Acceptable material:  
 Flat roof: Thaler SJ-37. 
 Sloped roof: Thaler SJ-44. 

2.6 EYEWASH STATIONS  

 Gravity Feed Eyewash Stations  
 Construction: Self-contained gravity feed eyewash station, transparent yellow polycarbonate 

tank, opaque yellow polypropylene with black pull-down arm, stainless steel wall bracket. 
 Capacity: sufficient capacity to flush for minimum 15min at 1.5L/min. 
 Concentrate: suitable to prevent bacteria, fungi and algae for up to four months, 

concentration of 0.24 per 26.5 L. 
 Maintenance materials: provide one year supply of concentrate for each eyewash station. 
 Acceptable material: Bradley S-19-921 / Guardian / Haws. 

 Personal Eyewash Bottles  
 Compliance: ANSI Z358.1-1998, Personal Eyewash. 
 Construction: Single bottle, 32oz, plastic, integral eye cup cap with perforated plate & supply 

tube, waste tube and air vent.  
 Bottle Holder: 370mmx450mm, high visibility green polystyrene, mirror, bilingual 

English/French labeling. 
 Concentrate: Solution to be buffered eye wash solution, shelf life of solution 2 years 

French/English/Spanish labeling. 
 Acceptable material: Guardian, Haws 

PART 3  EXECUTION 
3.1 MANUFACTURER'S INSTRUCTIONS  

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

3.2 INSTALLATION  

 Install in accordance with National Plumbing Code of Canada (NPC). 
 Install in accordance with manufacturer's instructions and as specified. 

3.3 CLEANOUTS  

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

 Bring cleanouts to wall or finished floor unless serviceable from below floor. 
 Building drain cleanout and stack base cleanouts: line size to maximum NPS 4. 

3.4 TRAP GUARDS  

 Provide for all floor drains except within mechanical rooms. 
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3.5 GRAVITY FEED EYEWASH STATIONS  

 Provide wall mounted in the following locations:  
 Elsewhere as indicated on drawings 

3.6 TESTING AND ADJUSTING  

 Timing:  
 After start-up deficiencies rectified. 
 After certificate of completion has been issued by authority having jurisdiction. 

 Floor drains:  
 Verify operation of trap seal primer. 
 Prime, using trap primer. Adjust flow rate to suit site conditions. 
 Check operations of flushing features. 
 Check security, accessibility, removability of strainer. 
 Clean out baskets. 

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

 Hose bibbs, sediment faucets:  
 Verify that flow and pressure meet design criteria. 
 Check for leaks, replace compression washer if required. 

3.7 CLEANING  

 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.  
 Leave Work area clean at end of each day. 

 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01 74 00 - Cleaning. 

 Waste Management: separate waste materials for reuse in accordance with Section 01 74 19 - 
Waste Management and Disposal.  
 Remove recycling containers and bins from site and dispose of materials at appropriate 

facility. 

3.8 PROTECTION  

 Protect installed products and components from damage during construction. 
 Repair damage to adjacent materials caused by plumbing specialties and accessories 

installation. 
End of Section 
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Section 22 05 23 Valves for Plumbing Piping 
PART 1  GENERAL 
1.1 SECTION INCLUDES  

 01 33 00 - Submittal Procedures 
 01 78 00 - Closeout Submittals 

1.2 REFERENCES  

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

 American Society for Testing and Materials International, (ASTM). 
 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS). 

1.3 SUBMITTALS  

 Submit shop drawings and product data in accordance with Section 01 33 00 - Submittal 
Procedures. Include the following: 

1.4 MAINTENANCE DATA  

 Provide maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout 
Submittals. 

PART 2  PRODUCTS 
2.1 BALL VALVES  

 50diam and smaller: Class 600, bronze body, full bore, forged brass ball, brass gland and PTFE 
Teflon seat, steel lever handle, screwed.   
 Acceptable material: Kitz Fig 68, Toyo, M.A. Stewart. 

 50diam and smaller: Class 600, bronze body, forged brass ball, brass gland and PTFE Teflon 
seat, steel lever handle, with soldered joint end.   
 Acceptable material: Kitz Fig 69, Toyo, M.A. Stewart. 

2.2 DRAIN VALVES  

 Minimum 13diam, class 600, bronze body, full bore, forged brass ball, brass gland and PTFE 
Teflon seat, steel lever handle, screwed, male hose end c/w cap and chain.  
 Acceptable material: Kitz /Toyo. 

PART 3  EXECUTION 
3.1 INSTALLATION  

 Install using stem valves in upright position with stem above horizontal unless otherwise 
approved by Consultant. 

 Remove internal parts before soldering. 
 Install valves with unions or flanges as indicated at each piece of equipment arranged to allow 

servicing, maintenance, and equipment removal. 
 Install to manufacturer's recommendations. 
 Maintain proper clearance to permit service and maintenance. 
 Should deviations beyond allowable clearances arise, request and follow Consultant's directive. 
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 Install specified valves at all branch take-offs and as indicated. 
End of Section 
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Section 22 11 16 Domestic Water Piping 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 74 19 - Waste Management and Disposal. 
 Section 01 78 00 - Closeout Submittals 
 Section 22 05 23 - Valves for Plumbing Piping 
 Section 23 05 00 - Common Work Results for Mechanical 
 Section 23 05 02 - Pipework Testing 
 Section 23 05 15 - Common Installation Requirements of HVAC Pipework 
 Section 23 05 29 - Hangers and Supports for HVAC piping and equipment. 
 Section 23 05 93 - Testing, Adjusting and Balancing for HVAC. 
 Section 23 07 19 - HVAC Piping Insulation. 

1.2 REFERENCE STANDARDS  

 American Society of Mechanical Engineers International (ASME)  
 ANSI/ASME B16.15-13, Cast Cooper Alloy Threaded Fittings, Classes 125 and 250. 
 ANSI/ASME B16.18-12, Cast Copper Alloy Solder Joint Pressure Fittings. 
 ANSI/ASME B16.22-13, Wrought Copper and Copper Alloy Solder Joint Pressure Fittings. 
 ANSI/ASME B16.24-11, Cast Copper Alloy Pipe Flanges and Flanged Fittings: Class 150, 

300, 400, 600, 900, 1500 and 2500. 
 ASME B16.26-13, Cast Copper Alloy Fittings for Flared Copper Tubes. 
 ASME B31.9-14, Building Services Piping. 

 ASTM International (ASTM)  
 ASTM A307-14, Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile 

Strength. 
 ASTM B32-08 (2014), Standard Specification for Solder Metal. 
 ASTM B42-15a, Seamless Copper Tube, Standard Sizes. 
 ASTM B88M-14, Standard Specification for Seamless Copper Water Tube (Metric). 
 ASTM F876-15, Standard Specification for Crosslinked Polyethylene (PEX) Tubing. 
 ASTM F877-11, Standard Specification for Crosslinked Polyethylene (PEX) Hot and Cold 

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

 AWWA C904-06, Crosslinked Polyethylene (PEX) Pressure Pipe, ½ In. (12 mm) through 3 In. 
(76mm), for Water Service. 

 CSA Group (CSA)  
 CSA B137.5-13, Crosslinked Polyethylene (PEX) Tubing Systems for Pressure Applications. 
 CSA B242-05, Groove and Shoulder Type Mechanical Pipe Couplings. 

 Underwriters Laboratories of Canada (ULC)  
 CAN/ULC S101-07, Fire Endurance Tests of Buildings Construction and Materials. 
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 CAN/ULC S102.2-10, Method of Test for Surface Burning Characteristics of Flooring, Floor 
Coverings and Miscellaneous Materials and Assemblies. 

 CAN/ULC S115-11, Standard Method of Fire Tests of Firestop. 
 National Research Council (NRC)  

 National Plumbing Code of Canada (NPC) 2020. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

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

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

 Closeout Submittals:  
 Provide maintenance data for incorporation into manual specified in Section 01 78 00 - 

Closeout Submittals. 

1.4 DELIVERY, STORAGE AND HANDLING  

 Packaging Waste Management: remove for reuse or recycling of packaging materials, crates, 
padding and pallets in accordance with Section 01 74 19 - Waste Management and Disposal. 

 Place materials defined as hazardous or toxic in designated containers. 
 Handle and dispose of hazardous materials in accordance with CEPA, TDGA, Regional and 

Municipal regulations. 

PART 2  PRODUCTS 
2.1 PIPING  

 Domestic hot, cold and recirculation systems, within building.  
 Above ground:  

 Copper tube, hard drawn, type L: to ASTM B88M. 
 PEX Piping to CSA B137.5. 

2.2 FITTINGS  

 Bronze pipe flanges and flanged fittings, Class 150: to ANSI/ASME B16.24. 
 Cast bronze threaded fittings, Class 125: to ANSI/ASME B16.15. 
 Cast copper, solder type: to ANSI/ASME B16.18. 
 Wrought copper and copper alloy, solder type: to ANSI/ASME B16.22. 
 NPS 1 ½ and smaller:  

 Wrought copper to ANSI/ASME B16.22 ; with 301 stainless steel internal components and 
EPDM seals. Suitable for operating pressure to 1380 kPa. 

 PEX fittings to CSA B137.5. 

2.3 JOINTS  

 Rubber gaskets, latex-free, 1.6 mm thick: to AWWA C111. 
 Bolts, nuts, hex head and washers: to ASTM A307, heavy series. 
 Solder: Lead-free. 
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 Teflon tape: for threaded joints. 
 Dielectric connections between dissimilar metals: dielectric fitting, complete with thermoplastic 

liner. 
 NPS 1 ½ and smaller: PEX fittings to CSA B137.5. 

2.4 PIPE INSULATION  

 Provide pipe insulation in accordance with Section 23 07 19 - HVAC Piping Insulation. 

PART 3  EXECUTION 
3.1 MANUFACTURER'S INSTRUCTIONS  

 Comply with manufacturer's written recommendations, including product technical bulletins, 
handling, storage and installation instructions, and datasheets. 

3.2 INSTALLATION  

 Install in accordance with NPC. 
 Install pipe work in accordance with Section 23 05 15 - Common Installation Requirements for 

HVAC Pipework, supplemented as specified herein. 
 Assemble piping using fittings manufactured to ANSI and Standard Council of Canada (SCC) 

standards. 
 Install CWS piping below and away from HWS and HWC and other hot piping so as to maintain 

temperature of cold water as low as possible. 
 Connect to fixtures and equipment in accordance with manufacturer's written instructions unless 

otherwise indicated. 
 Valves  

 Isolate equipment, fixtures and branches with ball valves. 

3.3 INSTALLATION - PEX  

 Install pipe work in accordance with Section 23 05 15 - Common Installation Requirements for 
HVAC Pipework, supplemented as specified herein. 

 Install in accordance with the National Plumbing Code. 
 PEX tubing to be used where piping passes through rooms with access to wet wells and where 

potential for flammable and hazardous gases exists. 
 Piping supports and hangers in accordance with Section 23 05 29 - Hangers and Supports for 

HVAC Piping and Equipment. 
 Assemble tubing using fittings manufactured to ASTM standards. 
 Secured to proper backing in the walls with wing back 90° elbows. 
 Install pipe tite bushings where piping passes through steel studs. 
 Install in accordance with the tubing manufacturer's recommendations and as indicated in the 

installation handbook. 
 Do not solder within 457 mm of PEX tubing in the same waterline. Make sweat connections prior 

to making PEX connections. 
 Do not expose PEX tubing to direct sunlight for more than 30 days. 
 Ensure no glues, solvents sealants or chemicals come in contact with the tubing without prior 

permissions from the tubing manufacturer. 
 Protect PEX tubing with sleeves where abrasion may occur. 
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 Use tubing manufacturer-supplied bend supports where bends are less than six times the outside 
tubing diameter. 

 Minimum horizontal supports are to be installed not less than 800 mm centres or in accordance 
with local plumbing codes and the manufacturers directions. 

 Firestopping: in accordance with ASTM E814. 

3.4 STORAGE AND PROTECTION OF PEX TUBING  

 Store protected from exposure to harmful environmental conditions and at temperature humidity 
conditions recommended by the manufacturer. 

 Store PEX tubing in cartons or under cover to avoid dirt or foreign material from being introduced 
into the tubing. 

 Do not expose PEX tubing to direct sunlight for more than 30 days. If construction delays are 
encountered, provide cover to portions of tubing exposed to direct sunlight. 

3.5 VALVES  

 Isolate equipment, fixtures and branches with ball valves. 
 Balance recirculation system using lockshield globe valves. Mark settings and record on as-built 

drawings on completion. 

3.6 PRESSURE TESTS  

 Conform to requirements of Section 23 05 15 - Common installation requirements for HVAC 
pipework. 

 Test pressure: greater of 1 times maximum system operating pressure or 860 kPa. 

3.7 FLUSHING AND CLEANING  

 Flush new portions of DW system and fixtures for 1 hr. 

3.8 START-UP  

 Timing: start up after:  
 Pressure tests have been completed. 

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

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

 Bring DHW storage tank up to design temperature slowly. 
 Monitor hot and cold water piping systems for freedom of movement, pipe expansion as 

designed. 
 Rectify start-up deficiencies. 

3.9 OPERATION REQUIREMENTS  

 Co-ordinate operation and maintenance requirements including, cleaning and maintenance of 
specified materials and products with Section 23 05 15 - Common Installation Requirements for 
HVAC Pipework. 

3.10 CLEANING  

 Clean in accordance with Section 01 74 00 - Cleaning. 
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 Waste Management: separate waste materials for recycling in accordance with Section 01 74 19 
- Waste Management and Disposal. 

End of Section 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

SANITARY WASTE AND 
VENT PIPING - PLASTIC 

Section 22 13 16.16 
Page 1 of 3 

 

 

Section 22 13 16.16 Sanitary Waste and Vent Piping - Plastic 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 61 00 - Common Product Requirements 
 Section 01 74 19 - Waste Management and Disposal 
 Section 23 05 00 - Common Work Results for Mechanical 
 Section 23 05 15 - Common Installation Requirements for HVAC Pipework. 
 Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment. 

1.2 REFERENCE STANDARDS  

 ASTM International (ASTM)  
 ASTM D2564- 04e1, Standard Specification for Solvent Cements for Poly (Vinyl-Chloride) 

(PVC) Plastic Piping Systems. 
 CSA Group (CSA)  

 CAN/CSA-Series B1800- 06, Thermoplastic Nonpressure Pipe Compendium - B1800 Series. 
 CAN/CSA B181.2, PVC Drain, Waste and Vent Pipe and Pipe Fittings. 
 CAN/CSA B181.12, Recommended Practice for the Installation of PVC Drain, Waste and 

Vent Pipe and Pipe Fittings. 
 Green Seal Environmental Standards (GSES)  

 Standard GS-36- 00, Commercial Adhesives. 
 Health Canada/Workplace Hazardous Materials Information System (WHMIS)  

 Material Safety Data Sheets (SDS). 
 National Research Council Canada (NRC)  

 National Plumbing Code of Canada 2020 (NPC). 
 South Coast Air Quality Management District (SCAQMD), California State  

 SCAQMD Rule 1168- A2005, Adhesive and Sealant Applications. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

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

  Provide for the following:   
 PVC DWV piping and fittings  
 PVC primer 
 PVC solvent cement 

 Provide product data or other documentation for primer and cement that clearly shows VOC 
content (in g/L) 

1.4 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle in accordance with Section 01 61 00 - Common Product Requirements. 
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 Deliver materials to site in original factory packaging, labelled with manufacturer's name, address. 
 Store at temperatures and conditions recommended by manufacturer. 
 Packaging Waste Management: remove for reuse or recycling of packaging materials, padding, 

pallets, and crates in accordance with Section 01 74 19 - Waste Management and Disposal. 

PART 2  PRODUCTS 
2.1 PIPING AND FITTINGS  

 For buried and above ground DWV piping to:  
 CAN/CSA B181.2. 
 General: PVC  

 Flame spread rating: less than 25. 
 Smoke development rating: less than 50. 
 Acceptable material: IPEX System 15 PVC-DWV. 

2.2 JOINTS  

 Solvent Cement:  
 General: low VOC suitable for PVC pipe. 
 Approvals: ASTM D2564, SCAQMD Rule 1168/316A, Uniform Plumbing Code seal. 
 Colour: Grey. 
 Resin: PVC. 
 MAX VOC Emissions: 510 g/L per SCAQMD Rule 1168, Method 316A. 
 Acceptable material: Ipex System 15, XFR 15-50. 

 Primer:  
 General: low VOC suitable for PVC pipe. 
 Approvals: ASTM D-F-656, SCAQMD Rule 1168/316A, Uniform Plumbing Code seal. 
 Colour: Purple. 
 MAX VOC Emissions: 650 g/L per SCAQMD Rule 1168, Method 316A. 
 Acceptable materials: Ipex System XFR 15-50. 

PART 3  EXECUTION 
3.1 MANUFACTURER'S INSTRUCTIONS  

 Comply with manufacturer's written recommendations, including product technical bulletins, 
handling, storage and installation instructions, and datasheets. 

3.2 INSTALLATION  

 In accordance with Section 23 05 15 - Common installation requirements for HVAC pipework. 
 Install in accordance with National Plumbing Code. 
 Piping supports and hangers in accordance with Section 23 05 29 - Hangers and Supports for 

HVAC Piping and Equipment. 
 Install piping parallel and close to walls to conserve headroom and space, and grade as indicated 

as per NPC. 
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 Install PVC drain, waste and vent pipe and pipe fittings in accordance with CSA B1800 and to the 
manufacturers listings. 

 Provide specified fire stopping systems for piping through fire rated walls and floors where 
required. 

3.3 TESTING  

 Pressure test buried systems before backfilling. 
 Test system in accordance with Section 23 05 15 - Common Installation Requirements for HVAC 

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

3.4 CLEANING  

 Clean in accordance with Section 01 74 00 - Cleaning.  
 Remove surplus materials, excess materials, rubbish, tools and equipment. 

 Waste Management: separate waste materials for reuse or recycling in accordance with Section 
01 74 19 - Waste Management and Disposal. 

End of Section 
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Section 23 05 00 Common Work Results for Mechanical 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 45 00 - Quality Control. 
 Section 01 61 00 - Common Product Requirements. 
 Section 01 74 00 - Cleaning. 
 Section 01 74 19 - Waste Management and Disposal. 
 Section 01 78 00 - Closeout Submittals. 
 Section 09 91 23 - Interior Painting. 
 Section 23 05 03 - Pipework Testing 
 Section 23 05 03 - Mechanical Start-Up 
 Section 23 05 13 - Common Motor Requirement for HVAC Equipment 
 Section 23 05 13 - Common Installation Requirements for HVAC Pipework 
 Section 23 05 48 - Vibration and Seismic Controls for HVAC 
 Section 23 05 53 - Identification for HVAC Piping and Equipment 
 Section 23 05 93 - Testing, Adjusting and Balancing for HVAC. 
 Section 23 08 02 - Cleaning and Start-up of Mechanical Piping Systems 
 Section 23 09 33 - Electric and Electronic Control System for HVAC 

1.2 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Submit manufacturer's instructions, printed product literature and data sheets for all HVAC 
equipment and include product characteristics, performance criteria, physical size, finish and 
limitations. 

 Shop Drawings:  
 Where indicated and required, submit drawings stamped and signed by professional engineer 

registered or licensed in Nunavut Territory, Canada. 
 Indicate on drawings:  

 Mounting arrangements. 
 Operating and maintenance clearances. 

 Shop drawings and product data accompanied by:  
 Detailed drawings of bases, supports, and anchor bolts. 
 Acoustical sound power data, where applicable. 
 Points of operation on performance curves. 
 Manufacturer to certify current model production. 
 Certification of compliance to applicable codes. 

 In addition to transmittal letter referred to in Section 01 33 00 - Submittal Procedures: use 
MCAC "Shop Drawing Submittal Title Sheet". Identify section and paragraph number. 
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1.3 CLOSEOUT SUBMITTALS  

 Submit in accordance with Section 01 78 00 - Closeout Submittals. 
 Operation and Maintenance Data: submit operation and maintenance data for mechanical 

equipment and systems for incorporation into manual.  
 Operation and maintenance manual approved by, and final copies deposited with, Consultant 

before final inspection. 
 Operation data to include:  

 Control schematics for systems including environmental controls. 
 Description of systems and their controls. 
 Description of operation of systems at various loads together with reset schedules and 

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

 Maintenance data to include:  
 Servicing, maintenance, operation and trouble-shooting instructions for each item of 

equipment. 
 Data to include schedules of tasks, frequency, tools required and task time. 

 Performance data to include:  
 Equipment manufacturer's performance datasheets with point of operation as left after 

commissioning is complete. 
 Equipment performance verification test results. 
 Special performance data as specified. 
 Testing, adjusting and balancing reports as specified in Section 23 05 93 - Testing, 

Adjusting and Balancing for HVAC. 
 Approvals:  

 Submit 1 digital pdf copy of draft Operation and Maintenance Manual to Consultant for 
approval. Submission of individual data will not be accepted unless directed by 
Consultant. 

 Make changes as required and re-submit as directed by Consultant. 
 Additional data:  

 Prepare and insert into operation and maintenance manual additional data when need for 
it becomes apparent during specified demonstrations and instructions. 

 Site records:  
 Owner or their designated 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. 

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

 Use different colour waterproof ink for each service. 
 Make available for reference purposes and inspection. 
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 As-built drawings:  
 Prior to start of Testing, Adjusting and Balancing for HVAC, finalize production of as-built 

drawings. 
 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). 

 Submit to Consultant for approval and make corrections as directed. 
 Perform testing, adjusting and balancing for HVAC using as-built drawings. 
 Submit completed reproducible as-built drawings with Operating and Maintenance 

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

1.4 MAINTENANCE MATERIAL SUBMITTALS  

 Submit in accordance with Section 01 78 00 - Closeout Submittals. 
 Furnish spare parts as detailed in applicable sections of Division 21, 22, and 23 supplemented as 

follows:  
 One casing joint gasket for each size pump. 
 One glass for each gauge glass. 
 One filter cartridge or set of filter media for each filter or filter bank in addition to final 

operating set. 
 Provide one set of special tools required to service equipment as recommended by 

manufacturers. 
 Furnish one commercial quality grease gun, grease and adapters to suit different types of grease 

and grease fittings. 

1.5 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements. 

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

 Storage and Handling Requirements:  
 Store materials in dry location and in accordance with manufacturer's recommendations in 

clean, dry, well-ventilated area. 
 Store and protect materials from nicks, scratches, and blemishes. 
 Replace defective or damaged materials with new. 

 Develop Waste Reduction Workplan related to Work of this Section and in accordance with 
Section 01 74 19 - Waste Management and Disposal. 

 Packaging Waste Management: remove for reuse or recycling of packaging materials pallets, 
padding, and crates, as specified in Waste Reduction Workplan in accordance with Section 
01 74 19 - Waste Management and Disposal. 
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PART 2  PRODUCTS - NOT USED 
PART 3  EXECUTION 
3.1 PAINTING REPAIRS AND RESTORATION  

 Do painting in accordance with Section 09 91 23 - Interior Painting. 
 Prime and touch up marred finished paintwork to match original. 
 Restore to new condition, finishes which have been damaged. 

3.2 SYSTEM CLEANING  

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

 Cleaning activities are specified in Section 01 74 00 - Cleaning, however, provide special 
emphasis on HVAC equipment and duct systems to remove contaminants from the systems prior 
to operation of any permanent ventilation equipment. 

3.3 FIELD QUALITY CONTROL  

 Site Tests: conduct following tests in accordance with Section 01 45 00 - Quality Control and 
submit report as described in PART 1 - ACTION AND INFORMATIONAL SUBMITTALS. 

 Manufacturer's Field Services:  
 Obtain written report from manufacturer verifying compliance of Work, in handling, installing, 

applying, protecting and cleaning of product and submit Manufacturer's Field Reports as 
described in PART 1 - ACTION AND INFORMATIONAL SUBMITTALS. 

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

3.4 DEMONSTRATION  

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

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

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

 Instruction duration time requirements as specified in appropriate sections. 

3.5 CLEANING  

 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.  
 Leave Work area clean at end of each day. 

 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01 74 00 - Cleaning. 

 Waste Management: separate waste materials for reuse or recycling in accordance with Section 
01 74 19 - Waste Management and Disposal.  
 Remove recycling containers and bins from site and dispose of materials at appropriate 

facility. 
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3.6 PROTECTION  

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

End of Section 
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Section 23 05 02 Pipework Testing 
PART 1  GENERAL 
1.1 RELATED SECTIONS  

 Section 01 33 00 - Submittal Procedures 
 Section 23 05 03 - Mechanical Startup 
 Section 23 25 00 - HVAC Water Treatment 

1.2 REFERENCES  

 Canadian General Standards Board (CGSB). 
 American National Standards Institute/National Fire Prevention Association (ANSI/ NFPA). 
 CAN/CSA-B139, Installation Code for Oil Burning Equipment. 

1.3 GENERAL  

 This section covers testing of piping systems and startup of systems common to all sections of 
Division 22 and 23. 

1.4 DEFINITIONS  

 Initial Tests:  
 Tests performed prior to final tests to verify general systems integrity. Tests are performed by 

the Contractor at their discretion 
 Final Tests:  

 Mandatory tests performed to confirm system integrity. Final tests to be witnessed by 
Engineer and Authority having jurisdiction except where specifically noted. 

PART 2  PRODUCTS - NOT USED 
PART 3  EXECUTION 
3.1 NOTIFICATION  

 Give 10 business days written notice of date and test type for Final Site Tests. 
 Provide written notice as per the requirements of Section 01 33 00 - Submittal Procedures. 
 Written notice to include request for confirmation of witnessing of Final Site Tests by Consultant 

and Authority having jurisdiction. 

3.2 COSTS  

 Bear all costs for testing, making good and retesting. 
 Final Site Tests are not complete until accepted by Consultant and Authority having jurisdiction. 

No additional payment shall be made for retesting to meet requirement of these parties for 
acceptance of tests. 

3.3 WITNESSES  

 Witnessing of tests by the Consultant and Authority having jurisdiction may be provided by 
designated Alternates at the discretion of the Consultant or Authority having jurisdiction. 
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3.4 ACCEPTANCE  

 Initial tests are not required to be witnessed or accepted by Consultant or Authority having 
jurisdiction. 

 Final tests are required to be witnessed and accepted by Consultant and Authority having 
jurisdiction except where otherwise noted. Tests shall be deemed accepted when witnessed and 
relevant copies of test sheets signed and witnessed by Consultant and Authority having 
jurisdiction. 

 Waiving of Acceptance of Tests: The Consultant and Authority having jurisdiction may waive the 
requirement of witnessing final site tests. Obtain written verification that Acceptance of Test is 
waived prior to proceeding with test and append to relevant test certificates. 

3.5 TESTING (GENERAL)  

 Insulate or conceal work only after testing and approval by Consultant. 
 Conduct tests from commencement to finish in presence of Consultant and Authority having 

jurisdiction or designated Alternate witnesses except where Acceptance of test is waived as per 
Part 3.4. 

 Bear costs including retesting and making good. 
 Prior to tests, isolate all equipment or other parts which are not designed to withstand test 

pressures or test medium. 
 Check systems during application of test pressure including visual check of leakage of water test 

medium and soap test for air. 
 When using water as test medium for system not using water or steam, evacuate and dehydrate 

piping and certify that lines are dry. Use agency specializing in this work. 

3.6 PIPEWORK TESTS  

 General:  
 Provide the following tests for complete assembled systems 
 Section systems as necessary for all initial tests and test complete system for final tests. 

 HVAC Media Piping (Exception Refrigerant):  
 Initial Test: Pneumatic. Acceptable for boarding where heating not available. Test pressure at 

413 kPa, minimum 30 min. 
 Final Test: Hydraulic. Minimum 860 kPa, minimum 24hrs. 

 DWV Piping:  
 Initial test: Provide for sectional ball tests to NPC where directed by Engineer or Authorities 

having jurisdiction. 
 Final tests: Hydraulic test for all drainage piping with minimum 1.5 m of hydrostatic head for 

15 minutes. 
 Domestic Water (Rigid Piping):  

 Initial test: Pneumatic. Acceptable for boarding where heating not available. Test pressure 
not less than 413kPa. Minimum 30 minutes. 

 Final test: Hydraulic. Minimum 860kPa. Minimum 12hrs. 
 Domestic Water (PEX Tubing):  

 Initial test: Pneumatic. Acceptable for boarding where heating not available. Test pressure 
not less than 275kPa. Minimum 30 minutes. 

 Final test: Hydraulic. Minimum 689kPa. Minimum 12hrs. 
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 Fuel Piping  
 Test system in accordance with CSA-B139 and authorities having jurisdiction. 
 Initial test: Pneumatic. Acceptable for boarding where heating not available.  
 Test all suction and supply piping under 15in Hg vacuum and maintain vacuum for minimum 

5min without loss of vacuum with no additional vacuum applied during test period. 
 Prior to tests, isolate all equipment or other parts which are not designed to withstand test 

pressures or test medium. 

3.7 TEST CERTIFICATES & LOG BOOKS  

 General: for each test maintain log book/test certificate. 
 All Final Site test logs/sheets to be verified and signed by testing personnel and attending 

witnesses from Contractor, Engineer or designated alternate and Authority having jurisdiction or 
designated Alternate. 

 Include the following information:  
 Project name and location. 
 System, sub-system or portion of system tested. 
 Time and date. 
 Test pressure and duration of test. 
 Results of test. 

End of Section 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

MECHANICAL START-UP Section 23 05 03 
Page 1 of 4 

 

 

Section 23 05 03 Mechanical Start-Up 
PART 1  GENERAL 
1.1 RELATED SECTIONS  

 Section 23 05 02 - Pipework Testing 
 Section 23 05 48 - Vibration and Seismic Controls for HVAC 
 Section 23 05 95 - Testing, Adjusting and Balancing. 
 Section 23 09 33 - Electric & Electronic Control System for HVAC 
 Section 23 11 13 - Facility Fuel Oil Piping 
 Section 23 13 23 - Aboveground Fuel Oil Storage Tanks 
 Section 23 21 23 - Hydronic Pumps 
 Section 23 25 00 - HVAC Water Treatment Systems. 
 Section 23 33 15 - Dampers - Operating 
 Section 23 34 00 - HVAC Fans 
 Section 23 52 00 - Heating Boilers. 
 Section 23 82 39 - Unit Heaters 

PART 2  PRODUCTS - NOT USED 
PART 3  EXECUTION 
3.1 START-UP OF MECHANICAL SYSTEMS (GENERAL)  

 Conduct operating startup to confirm that equipment and systems meet specified requirements 
after mechanical installations are completed and pressure tested and all systems operational. 
Conduct startup as soon as conditions permit. Make changes, repairs, adjustments and 
replacements required as tests may indicate prior to final operating tests. 

 Startup only after completion of all pressure testing and substantially complete installation of 
systems. 

 During start up advise Consultant in writing of any system deficiencies that are evident and 
request direction. 

 Make start up for a minimum of seven days under maximum available operating load conditions. 
 Where seasonal lockout of equipment is specified override seasonal lockout and operate 

equipment for full seven days of startup. 
 Where lead/lag or main/standby staging specified override normal staging to change lead 

equipment on 24 hour rotation for full seven days of startup. 
 Start up to occur in conjunction with Controls Contractor and manufacturer startup and testing. 
 During startup provide the following operations and maintenance procedures:  

 Lubricate bearings, adjust and/or replace and set direct and V belt drives for proper alignment 
and tension. 

 Calibrate and adjust thermostats, thermometers, gauges, linkage and dampers. Control 
valves shall operate freely. 

 Operate and test motors and speed switches for correct wiring and sequences. Check 
overload heaters in motor starters. 
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3.2 START-UP OF AIR SYSTEMS  

 Startup fans, coil circulators, exhaust air systems and interlocked cooling systems. 
 Include for and coordinate startup of air system components with heating system components as 

specified in but not limited to:  
 Section 23 21 23 - Hydronic Pumps 
 Section 23 52 00 - Heating Boilers 

 Verify operation of mixing sections, blenders, filters. 
 Balance systems in conformance with Section 23 05 95 - Testing, Adjusting and Balancing. 
 Complete all fire dampers tests in conformance with Section 23 05 95 - Testing, Adjusting and 

Balancing. 
 Operate all air systems at normal operating set points. 
 Replace and clean filters. Clean fan wheels and coils. 

3.3 START-UP OF HYDRONIC SYSTEMS  

 Startup pumps, boilers, and all ancillary equipment. 
 Complete manufacturer startup of boilers where specified. 
 Verify operation of all equipment. 
 Balance systems in conformance with Section 23 05 95 - Testing, Adjusting and Balancing. 
 Complete all water treatment in conformance with 23 25 00 - HVAC Water Treatment Systems. 
 Check system for fluid noise in distribution and pump noise including noise evident of cavitation 

or pump coupling misalignment. 

3.4 START-UP OF FUEL SYSTEMS  

 Startup of pumps, level switches and control systems. 
 Verify operation of all equipment. 
 Complete all pressure testing of pipe systems in conformance with 23 05 02 - Pipework Testing. 
 Check system for fluid noise in distribution and pump noise including noise evident of pump 

coupling misalignment. 

3.5 START-UP OF DOMESTIC WATER SYSTEMS  

 Provide startup of DW systems and equipment specified in Division 22. 
 Startup all pumps, hot water heaters, and ancillary equipment. 
 Balance systems in conformance with Section 23 05 95 - Testing, Adjusting and Balancing. 
 Complete all flushing and cleaning and disinfection as specified. 

3.6 START-UP OF SANITARY AND STORM WATER SYSTEMS  

 Provide startup of SAN and STW systems and equipment specified in Division 22. 
 Ensure all traps primed. 
 Open each cleanout cover and reseal. Ensure all CO are fully accessible. 

3.7 LOG BOOKS  

 General: for each system startup maintain log book of startup conditions including the following 
information:  
 Day. 
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 Operating personnel. 
 System status at 0800hrs/1300hrs/1800hrs including the following information:  

 Weather conditions. 
 Equipment set and operating points showing deviation for the following:  

 Primary Heating Water system  
 Entering and leaving water temperatures for each boiler 
 HWS and HWR temperatures on primary piping connection to secondary system 
 Primary HW pump differential pressures, when applicable. 

 Secondary Heating Water system  
 HWR and HWS temperatures before and after primary system connection to 

secondary system 
 Secondary HW Pump differential pressures. 

 AHU-1  
 Heating coil HWS and HWR temperature 
 Heating coil control valve position 
 Fan Status 
 O/A damper position 
 Filter Pressure 
 O/A temperature 
 S/A temperature 
 Space temperature 

 CF-1  
 Fan Status 
 O/A damper position 
 Filter Pressure 
 Space temperature 

 CF-2  
 Fan Status 
 O/A damper position 
 R/A damper position 
 Filter Pressure 
 O/A temperature 
 S/A temperature 
 Space temperature 

 EF-2  
 Fan Status 
 O/A damper position 
 Space temperature 

 EF-3  
 Fan Status 
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 DHW Heater temp. 
 Space conditions minimum 4 heating terminal unit zones per floor. 

 All Start Up logs to be verified and signed by testing personnel and attending witnesses 
from Contractor. 

 Use of trend data from control system is acceptable for systems status. Provide relevant 
print outs in tabular and graphic format. 

3.8 SYSTEM TESTS  

 Conduct specified system tests in presence of Consultant to confirm that equipment and systems 
meet specified requirements. Conduct system tests during Interim inspection and only after 
system startup completed with the exception that system tests may take place during the final day 
of the Building Startup. 

 Where directed by the Consultant make changes, repairs, adjustments and replacements within 
the scope of these documents as required to allow completion of the system tests. 

 Provide all tools and equipment necessary to complete specified tests. Patch and make good any 
damage created during tests at no additional cost. 

 Provide tradespersons as required to complete specified tests for the duration of the one day 
testing period. 

 Provide the following tests to be witnessed by the Consultant:  
 Prove random access to cleanouts at the direction of the Consultant. 
 Prove random access through access doors at the direction of the Consultant. 

 Prove operation of all safety systems for the following systems or provide test data from Authority 
Having Jurisdiction proving successful completion of tests:  
 All HW Boilers. 
 All fuel systems. 
 All ventilation systems. 

End of Section 
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Section 23 05 13 Common Motor Requirements for HVAC Equipment 
PART 1  GENERAL 
1.1 SUMMARY  

 Section Includes:  
 Electrical motors, drives and guards for mechanical equipment and systems. 
 Supplier and installer responsibility indicated in Motor, Control and Equipment Schedule on 

electrical drawings and related mechanical responsibility is indicated on Mechanical 
Equipment Schedule on mechanical drawings. 

 Control wiring and conduit is specified in Division 26 except for conduit, wiring and 
connections below 50 V which are related to control systems specified in Division 22 and 23. 
Refer to Division 26 for quality of materials and workmanship. 

1.2 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 35 29.06 - Health and Safety Requirements 
 Section 01 45 00 - Quality Control. 
 Section 01 61 00 - Common Product Requirements. 
 Section 01 74 00 - Cleaning. 
 Section 01 74 19 - Waste Management and Disposal. 
 Section 01 78 00 - Closeout Submittals. 
 Section 23 05 13 - Common Motor Requirement for HVAC Equipment 
 Section 23 05 48 - Vibration and Seismic Controls for HVAC 

1.3 REFERENCE STANDARDS  

 American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE)  
 ASHRAE 90.1-01, Energy Standard for Buildings Except Low-Rise Residential Buildings 

(IESNA cosponsored; ANSI approved; Continuous Maintenance Standard). 
 Electrical Equipment Manufacturers' Association Council (EEMAC) 

1.4 ACTION AND INFORMATIONAL SUBMITTALS  

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

 Submit manufacturer's printed product literature, specifications and datasheet in accordance 
with Section 01 33 00 - Submittal Procedures. Include product characteristics, performance 
criteria, and limitations. 

 Closeout Submittals  
 Provide maintenance data for motors, drives and guards for incorporation into manual 

specified in Section 01 78 00 - Closeout Submittals. 

1.5 DELIVERY, STORAGE, AND HANDLING  

 Packing, shipping, handling and unloading:  
 Deliver, store and handle in accordance with Section 01 61 00 - Common Product 

Requirements. 
 Deliver, store and handle materials in accordance with manufacturer's written instructions. 
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 Waste Management and Disposal:  
 Waste Management and Disposal: separate waste materials for recycling in accordance with 

Section 01 74 21 - Construction/Demolition Waste Management and Disposal. 

PART 2  PRODUCTS 
2.1 GENERAL  

 Motors: high efficiency, in accordance with local Electrical Power company standards and to 
ASHRAE 90.1. 

 Division 26 shall take precedent where a conflict exists between this section and the 
requirements of Division 26. 

2.2 MOTORS  

 Provide motors for mechanical equipment as specified. 
 If delivery of specified motor will delay delivery or installation of any equipment, install motor 

approved by Consultant for temporary use. Final acceptance of equipment will not occur until 
specified motor is installed. 

 Motor phase, cycle and voltage are specified within this Division. Coordinate with Division 26 
regarding specified or substitute motors. Refer discrepancies to Consultant for review. 

 Types:  
 Constant speed: open drip proof, open, TEFC, etc as specified in specific technical sections 

or as indicated. 
 Variable frequency/speed: TEFC, NEMA MG1-1998 Part 31 suitable for use with VFD. 
 All motors to be high power factor for 0.75kW and larger. 
 All motors to be TEFC for 0.37kW and larger. 

 Efficiency:  
 Motors less than 1.2kW: minimum efficiency 85%. 
 Motors 1.2kW to 3.73kW: minimum efficiency 87%. 

 Shaft Grounding  
 Provide shaft grounding assembly for all motors 0.75kW and larger unless otherwise 

indicated and controlled by Variable Frequency Drive. Shaft grounding device to be in the 
form of brush that resides on the motor shaft. Brush assembly shall be capable of tolerating 
misalignment and maintaining rotating contact throughout the motor's life and as follows:  
 Material: Material used in the grounding assembly shall be stable material commonly 

used within industry that is not believed to constitute a hazardous material under 
Occupational Safety and Health regulations. 

 Brushes: Specifically developed carbon compounds of sustained performance with wear 
life expectancy of 3 years minimum. 

 Seals: In wet or severe environment applications, brush contact area shall be of sealed 
type to keep contaminants from entering the shaft grounding system. 

 Shaft grounding assembly installation shall not affect the motor manufacturer warranty. 
Where the severe environment conditions require application of the shaft grounding types 
that are screwed into the motor shaft, the installation of the shaft grounding system shall 
be performed either by the motor manufacturer or by the motor manufacturer authorized 
facility. 

 Manufacturer: Shaft grounding Inc. or approved. 
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 Bond the brush to the closest ground point using code sized green insulated stranded copper 
conductor per manufacturer instructions. 

 Test and verify the performance of the assembly to ensure that under no conditions the shaft 
voltage exceeds 3 volts. 

2.3 BELT DRIVES  

 Fit reinforced belts in sheave matched to drive. Multiple belts to be matched sets. 
 Use cast iron or steel sheaves secured to shafts with removable keys unless otherwise indicated. 
 For motors under 10 HP: standard adjustable pitch drive sheaves, having plus or minus 10% 

range. Use mid-position of range for specified r/min. 
 Correct size of sheave determined during commissioning. 
 Minimum drive rating: 1.5 times nameplate rating on motor. Keep overhung loads within 

manufacturer's design requirements on prime mover shafts. 
 Motor slide rail adjustment plates to allow for centre line adjustment. 
 Supply one set of spare belts for each set installed in accordance with Section 01 78 00 - 

Closeout Submittals. 

2.4 DRIVE GUARDS  

 Provide guards for unprotected drives. 
 Guards for belt drives;  

 Expanded metal screen welded to steel frame. 
 Minimum 1.2 mm thick sheet metal tops and bottoms. 
 38 mm dia holes on both shaft centres for insertion of tachometer. 
 Removable for servicing. 

 Provide means to permit lubrication and use of test instruments with guards in place. 
 Install belt guards to allow movement of motors for adjusting belt tension.  

 "U" shaped, minimum 1.6mm thick galvanized mild steel. 
 Securely fasten in place 
 removable for servicing 

 Unprotected fan inlets or outlets:  
 Wire or expanded metal screen, galvanized, 19 mm mesh. 
 Net free area of guard: not less than 80% of fan openings. 
 Securely fasten in place. 
 Removable for servicing. 

PART 3  EXECUTION 
3.1 MANUFACTURER'S INSTRUCTIONS  

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

3.2 INSTALLATION  

 Fasten securely in place. 
 Make removable for servicing, easily returned into, and positively in position. 
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3.3 CLEANING  

 Proceed in accordance with Section 01 74 00 - Cleaning. 
 Upon completion and verification of performance of installation, remove surplus materials, excess 

materials, rubbish, tools and equipment. 
End of Section 
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Section 23 05 15 Common Installation Requirements for HVAC Pipework 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 74 00 - Cleaning. 
 Section 01 61 00 - Common Product Requirements. 
 Section 07 84 00 - Firestopping. 
 Section 23 05 03 - Mechanical Start-up. 
 Section 23 25 00 - HVAC Water Treatment Systems. 

1.2 REFERENCE STANDARDS  

 Canadian General Standards Board (CGSB)  
 CAN/CGSB-1.181-99, Ready-Mixed Organic Zinc-Rich Coating. 

 CSA Group (CSA)  
 CAN/CSA B139-Series 2019, Installation Code for Oil Burning Equipment. 
 CAN/CSA-B214-12, Installation Code for Hydronic Heating Systems. 

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

 National Research Council Canada (NRC)  
 National Plumbing Code of Canada 2020 (NPC) 
 National Fire Code of Canada 2020 (NFC). 

 South Coast Air Quality Management District (SCAQMD), California State, Regulation XI. Source 
Specific Standards  
 SCAQMD Rule 1113-A2007, Architectural Coatings. 
 SCAQMD Rule 1168-A2005, Adhesive and Sealant Applications. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

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

1.4 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements. 

 Delivery and Acceptance Requirements:  
 Deliver materials to site in original factory packaging, labelled with manufacturer's name, 

address. 
 Packaging Waste Management: remove for reuse or recycling of packaging materials, pallets, 

crates, and padding in accordance with Section 01 74 19 - Waste Management and Disposal. 
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PART 2  PRODUCTS 
2.1 MATERIAL  

 Paint: zinc-rich to CAN/CGSB-1.181.  
 Paints, Primers and Coatings: Apply in accordance with manufacturer's recommendations for 

surface conditions. 
 Primer: maximum VOC limit 250 g/L to Standard GS-11. 
 Paints: maximum VOC limit 150 g/L to Standard GS-11. 

 Sealants: in accordance with Section 07 92 00 - Joint Sealants.  
 Sealants: maximum VOC limit to GSES GS-36. 

 Sealants: maximum VOC limit to GSES GS-36. 
 Adhesives: maximum VOC limit to GSES GS-36. 
 Fire Stopping: in accordance with Section 07 84 00 - Fire Stopping. 

PART 3  EXECUTION 
3.1 MANUFACTURER'S INSTRUCTIONS  

 Comply with manufacturer's written recommendations, including product technical bulletins, 
handling, storage and installation instructions, and datasheets. 

3.2 CONNECTIONS TO EQUIPMENT  

 In accordance with manufacturer's instructions unless otherwise indicated. 
 Use valves and either unions or flanges for isolation and ease of maintenance and assembly. 
 Use double swing joints when equipment mounted on vibration isolation and when piping subject 

to movement. 

3.3 CLEARANCES  

 Provide clearance around systems, equipment and components for observation of operation, 
inspection, servicing, maintenance and as recommended by manufacturer and National Fire 
Code of Canada. 

 Provide space for disassembly, removal of equipment and components as recommended by 
manufacturer without interrupting operation of other system, equipment, components. 

3.4 DRAINS  

 Install piping with grade in direction of flow except as indicated. 
 Install drain valve at low points in piping systems, at equipment and at section isolating valves. 
 Pipe each drain valve discharge separately to above floor drain.  

 Discharge to be visible. 
 Drain valves: NPS 3/4 gate or globe valves unless indicated otherwise, with hose end male 

thread, cap and chain. 

3.5 AIR VENTS  

 Install manual air vents to vent at high points. 
 Install isolating valve at each automatic air valve. 
 Install drain piping to approved location and terminate where discharge is visible. 
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3.6 DIELECTRIC COUPLINGS  

 General: compatible with system, to suit pressure rating of system. 
 Locations: where dissimilar metals are joined. 
 NPS 2-1/2 and under: isolating unions or bronze valves. 
 NPS 3 and larger: isolating flanges. 

3.7 PIPEWORK INSTALLATION  

 Install pipework to applicable codes or standards.  
 National Plumbing Code of Canada 2020 
 Hydronic systems: CSA-B214-12, Installation Code for Hydronic Heating Systems. 
 Fuel oil systems: CSA B139-04, Installation Code for Oil Burning Equipment. 

 Screwed fittings jointed with Teflon tape. 
 Protect openings against entry of foreign material. 
 Install to isolate equipment and allow removal without interrupting operation of other equipment or 

systems. 
 Assemble piping using fittings manufactured to ANSI standards. 
 Saddle type branch fittings may be used on mains if branch line is no larger than half size of 

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

welding saddle. 
 Install exposed piping, equipment, rectangular cleanouts and similar items parallel or 

perpendicular to building lines. 
 Install concealed pipework to minimize furring space, maximize headroom, conserve space. 
 Slope piping, except where indicated, in direction of flow for positive drainage and venting. 
 Install, except where indicated, to permit separate thermal insulation of each pipe. 
 Group piping wherever possible and as indicated. 
 Ream pipes, remove scale and other foreign material before assembly. 
 Use eccentric reducers at pipe size changes to ensure positive drainage and venting. 
 Provide for thermal expansion as indicated. 
 Valves:  

 Install in accessible locations. 
 Remove interior parts before soldering. 
 Install with stems above horizontal position unless indicated. 
 Valves accessible for maintenance without removing adjacent piping. 
 Install globe valves in bypass around control valves. 
 Use ball valves at branch take-offs for isolating purposes except where specified. 
 Install ball valves for glycol service. 

 Check Valves:  
 Install silent check valves in vertical pipes with downward flow and as indicated. 
 Install swing check valves in horizontal lines on discharge of pumps and as indicated. 
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3.8 SLEEVES  

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

 Material: schedule 40 black steel pipe. 
 Construction: use annular fins continuously welded at mid-point at foundation walls and where 

sleeves extend above finished floors. 
 Sizes: 6 mm minimum clearance between sleeve and uninsulated pipe or between sleeve and 

insulation. 
 Installation:  

 Concrete, masonry walls, concrete floors on grade: terminate flush with finished surface. 
 Other floors: terminate 25 mm above finished floor. 
 Before installation, paint exposed exterior surfaces with heavy application of zinc-rich paint to 

CAN/CGSB-1.181. 
 Sealing:  

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

 Provide space for fire stopping. 
 Maintain the fire-resistance rating integrity of the fire separation. 

 Sleeves installed for future use: fill with lime plaster or other easily removable filler. 
 Ensure no contact between copper pipe or tube and sleeve. 

3.9 ESCUTCHEONS  

 Install on pipes passing through walls, partitions, floors, and ceilings in finished areas. 
 Construction: one piece type with set screws.  

 Chrome or nickel plated brass or type 302 stainless steel. 
 Sizes: outside diameter to cover opening or sleeve.  

 Inside diameter to fit around pipe or outside of insulation if so provided. 

3.10 PREPARATION FOR FIRE STOPPING  

 Coordinate the installation of fire stopping around pipes, insulation and adjacent fire separation in 
accordance with Section 07 84 00 - Fire Stopping. 

 Pipes subject to movement: conform to fire stop system design listing to ensure pipe movement 
without damaging fire stopping material or installation. 

 Insulated pipes: ensure integrity of insulation and vapour barriers. 

3.11 FLUSHING OUT OF PIPING SYSTEMS  

 Flush system in accordance with Section 23 08 02 - Cleaning and start-up of HVAC piping 
systems. 

 Before start-up, clean interior of piping systems in accordance with requirements of Section 
01 74 00 - Cleaning supplemented as specified in relevant mechanical sections. 

 Preparatory to acceptance, clean and refurbish equipment and leave in operating condition, 
including replacement of filters in piping systems. 
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3.12 PRESSURE TESTING OF EQUIPMENT AND PIPEWORK  

 Refer to requirements of Section 23 05 02 - Pipework Testing as supplemented herein.  
 Advise Consultant 48 hours minimum prior to performance of pressure tests. 
 Pipework: test as specified in relevant sections of heating, ventilating and air conditioning work. 
 Maintain specified test pressure without loss for 4 hours minimum unless specified for longer 

period of time in relevant mechanical sections. 
 Prior to tests, isolate equipment and other parts which are not designed to withstand test 

pressure or media. 
 Conduct tests in presence of Consultant. 
 Pay costs for repairs or replacement, retesting, and making good. Consultant to determine 

whether repair or replacement is appropriate. 
 Insulate or conceal work only after approval and certification of tests by Consultant. 
 Testing Checklist:  

 The contractor shall provide copies of all tests completed on the fuel system. It is the 
contractor’s responsibility to ensure that the installation meets the requirements of the 
regulations, codes, standards and design documents. In addition to the testing logs outlined 
within the commissioning sections of the fuel specifications, the contractor shall provide a 
pipe pressure test checklist table including the following:   
 Date, Line, Test Medium, Pressure Start, Time Start, Pressure End, Time End, 

Completed By. 

3.13 EXISTING SYSTEMS  

 Connect into existing piping systems at times approved by Consultant and Owner. 
 Request written approval by Consultant and Owner 14 days minimum, prior to commencement of 

work. 
 Be responsible for damage to existing plant by this work. 

3.14 CLEANING  

 Clean in accordance with Section 01 74 00 - Cleaning.  
 Remove surplus materials, excess materials, rubbish, tools and equipment. 

 Waste Management: separate waste materials for reuse or recycling in accordance with Section 
01 74 19 - Waste Management and Disposal. 

End of Section 
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Section 23 05 19.13 Thermometers and Pressure Gauges - Piping Systems 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 61 00 - Common Product Requirements. 
 Section 01 74 19 - Waste Management and Disposal. 
 Section 01 78 00 - Closeout Submittals. 
 Section 23 05 53 - Identification For HVAC Piping and Equipment. 

1.2 REFERENCE STANDARDS  

 American Society of Mechanical Engineers (ASME)  
 ASME B40.100-2005, Pressure Gauges and Gauge Attachments. 
 ASME B40.200-2008, Thermometers, Direct Reading and Remote Reading. 

 Canadian General Standards Board (CGSB)  
 CAN/CGSB-14.4-M88, Thermometers, Liquid-in-Glass, Self Indicating, Commercial/Industrial 

Type. 
 CAN/CGSB-14.5-M88, Thermometers, Bimetallic, Self-Indicating, Commercial/Industrial 

Type. 
 Efficiency Valuation Organization (EVO)  

 International Performance Measurement and Verification Protocol (IPMVP)  
 IPMVP 2007 Version. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Submit manufacturer's instructions, printed product literature and data sheets for 
thermometers and pressure gauges and include product characteristics, performance criteria, 
physical size, finish and limitations. 

1.4 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements. 

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

 Storage and Handling Requirements:  
 Store thermometers and pressure gauges in dry location and in accordance with 

manufacturer's recommendations in clean, dry, well-ventilated area. 
 Store and protect thermometers and pressure gauges from nicks, scratches, and blemishes. 
 Replace defective or damaged materials with new. 

 Develop Waste Reduction Workplan related to Work of this Section and in accordance with 
Section 01 74 19 - Waste Management and Disposal. 
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PART 2  PRODUCTS 
2.1 GENERAL  

 Design point to be at mid-point of scale or range. 
 Ranges: as indicated. 

2.2 DIRECT READING THERMOMETERS - LINEAR  

 General: industrial variable angle type linear thermometer, direct reading. 
 Case: V shape molded Valox  
 Bulb chamber: tapered cast aluminum 
 Tube & sensing liquid: glass (magnifying) with organic green or red fluid 
 Stem length: 100mm-150mm as required for insulation. 
 Scale: white coated aluminum with black lettering. 
 Lens: flat glass. 
 Size: 225mm scale length 
 Accuracy: +/-1% of dial scale throughout entire range to CAN/CGSB-14.4-M88. 
 Ranges:  

 HW & DW: 0°C to 100°C. 
 CW: 0°C to 50°C. 
 Duct: -70°C to 70°C. 

 Acceptable Material: Weksler A9 series, Winters TIM series 

2.3 DIRECT READING THERMOMETERS - ROUND  

 General: bi-metal dial type, direct reading. 
 Case: hermetically sealed, 304 stainless steel socket with slip ring. 
 Helix: silicone dampening of bimetallic element. 
 Socket and Stem: 304 stainless steel. 
 Stem length: 100mm-150mm as required for insulation. 
 Dial: white coated aluminum with black lettering. 
 Lens: flat glass. 
 Size: 57mm 
 Accuracy: +/-1% of dial span throughout entire range to CAN/CGSB-14.4-M88. 
 Ranges:  

 HW & DW: 0°C to 100°C. 
 CW: 0°C to 50°C. 
 Duct: -70°C to 70°C. 

 Acceptable Material: Marsh/Winters Bi-metal thermometers. 

2.4 REMOTE READING THERMOMETERS  

 100 mm diameter mercury-free activated dial type: to CAN/CGSB-14.5, accuracy within one scale 
division, brass movement, stainless steel capillary, stainless steel spiral armour, stainless steel 
bulb and polished stainless steel case for wall mounting. 
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2.5 THERMOMETER WELLS  

 Copper pipe: copper or bronze. 
 Steel pipe: brass or stainless steel. 

2.6 PRESSURE GAUGES  

 Dial type to ASME B40.1-2000, self indicating, 2% accuracy and plain case with twist locking ring 
and recalibration adjustment. 

 Bourdon tube: copper alloy tube, tip and socket. 
 Dial: steel, white enamel background, black printed labels. 
 Lens: flat glass. 
 Movement: brass, bronze bushings, stainless steel pinion and arbor. 
 Size: 50mm. 
 Snubbers: brass body, as required. 
 Ranges:  

 HW: 0-413 kPa. 
 DW/CW and C (cond): 0-1100 kPa. 
 FO: 0"hg to 20"hg. 

 Acceptable Material: march standard gauges/winters. 

2.7 VACUUM GAUGES  

 Dial type to ASME B40.1-2000, self indicating, 2% accuracy and plain case with twist locking ring 
and recalibration adjustment. 

 Dial: Steel, white enamel background, black printed labels. 
 Lens: flat glass. 
 Movement: brass, bronze bushings, stainless steel pinion and arbor. 
 Size: 50mm. 
 Ranges:  

 FO: -30"hg to 0"hg. 
 Acceptable Material: Marsh Standard Gauges/Winters. 

2.8 GAUGE VALVE  

 Class 600, regular port, threaded, bronze body, plated brass ball, brass gland and PTFE Teflon 
seat, wing handle, screwed. 

 Acceptable Material: Kitz, Toyo. 

PART 3  EXECUTION 
3.1 GENERAL  

 Install thermometers and gauges so they can be easily read from floor or platform.  
 If this cannot be accomplished, install remote reading units. 

 Install between equipment and first fitting or valve. 

3.2 THERMOMETERS  

 Install in wells on piping. Include heat conductive material inside well. 
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 Install in locations as indicated and on inlet and outlet of:  
 Heating coils. 

 Install wells as indicated only for balancing purposes. 
 Use extensions where thermometers are installed through insulation. 

3.3 PRESSURE GAUGES  

 Install in locations as follows:  
 Suction and discharge of pumps and upstream of pump strainers 
 Upstream and downstream of control valves. 
 Inlet and outlet of coils. 
 Inlet and outlet of heat exchangers on hot and cold side. 
 In other locations as indicated. 

 Install gauge cocks for balancing purposes, elsewhere as indicated. 
 Use extensions where pressure gauges are installed through insulation. 

3.4 NAMEPLATES  

 Install engraved lamicoid nameplates in accordance with Section 23 05 53 - Identification For 
HVAC Piping and Equipment, identifying medium. 

3.5 CLEANING  

 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.  
 Leave Work area clean at end of each day. 

 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01 74 00 - Cleaning. 

 Waste Management: separate waste materials for reuse or recycling in accordance with Section 
01 74 19 - Waste Management and Disposal. 

3.6 PROTECTION  

 Protect installed products and components from damage during construction. 
 Repair damage to adjacent materials caused by thermometer and gauge installation. 

End of Section 
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Section 23 05 23.01 Valves - Bronze 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 61 00 - Common Product Requirements. 
 Section 01 74 00 - Cleaning. 
 Section 01 74 19 - Waste Management and Disposal. 
 Section 01 78 00 - Closeout Submittals. 
 Section 23 05 15 - Common Installation Requirements for HVAC Pipework 

1.2 REFERENCE STANDARDS  

 American National Standards Institute (ANSI)/American Society of Mechanical Engineers (ASME)  
 ANSI/ASME B1.20.1-1983 (R2006), Pipe Threads, General Purpose (Inch). 
 ANSI/ASME B16.18-2001, Cast Copper Alloy Solder Joint Pressure Fittings. 

 ASTM International (ASTM)  
 ASTM A276-08, Standard Specification for Stainless Steel Bars and Shapes. 
 ASTM B62-02, Standard Specification for Composition Bronze or Ounce Metal Castings. 
 ASTM B283-08a, Standard Specification for Copper and Copper Alloy Die Forgings (Hot-

Pressed). 
 ASTM B505/B505M-08a, Standard Specification for Copper-Base Alloy Continuous Castings. 

 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS)  
 MSS-SP-25-1998, Standard Marking System for Valves, Fittings, Flanges and Unions. 
 MSS-SP-80-2008, Bronze Gate Globe, Angle and Check Valves. 
 MSS-SP-110-1996, Ball Valves, Threaded, Socket-Welding, Solder Joint, Grooved and 

Flared Ends. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Provide manufacturer's printed product literature and data sheets for equipment and systems 
and include product characteristics, performance criteria, physical size, finish and limitations. 

1.4 CLOSEOUT SUBMITTALS  

 Provide maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout 
Submittals. 

1.5 MAINTENANCE MATERIAL SUBMITTALS  

 Extra Materials/Spare Parts:  
 Furnish following spare parts:  

 Valve seats: one for every 10 valves each size, minimum 1. 
 Discs: one for every 10 valves, each size. Minimum 1. 
 Stem packing: one for every 10 valves, each size. Minimum 1. 
 Valve handles: 2 of each size. 
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 Tools:  
 Furnish special tools for maintenance of systems and equipment. 

1.6 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements. 

 Delivery and Acceptance Requirements:  
 Deliver materials to site in original factory packaging, labelled with manufacturer's name, 

address. 
 Packaging Waste Management: remove for reuse or recycle of crates, packaging materials, 

padding, and pallets, in accordance with Section 01 74 19 - Waste Management and Disposal. 

PART 2  PRODUCTS 
2.1 MATERIALS  

 Valves:  
 Except for specialty valves, to be single manufacturer. 
 Products to have CRN registration numbers. 

 End Connections:  
 Connection into adjacent piping/tubing:  

 Steel pipe systems: screwed ends to ANSI/ASME B1.20.1. 
 Copper tube systems: solder ends to ANSI/ASME B16.18. 

 Lockshield Keys:  
 Where lockshield valves are specified, provide 5 keys of each size: malleable iron cadmium 

plated. 
 Globe Valves:  

 Requirements common to globe valves, unless specified otherwise:  
 Standard specification: MSS SP-80. 
 Bonnet: union with hexagonal shoulders. 
 Connections: screwed with hexagonal shoulders. 
 Pressure testing: to MSS SP-80. Tests to be hydrostatic. 
 Stuffing box: threaded to bonnet with gland follower, packing nut, high grade non-

asbestos packing. 
 Handwheel: non-ferrous. 
 Handwheel Nut: bronze to ASTM B62. 

 NPS 2 and under, composition disc, Class 125:  
 Body and bonnet: screwed bonnet. 
 Disc and seat: renewable rotating PTFE disc composition to suit service conditions, 

regrindable bronze seat, loosely secured to bronze stem to ASTM B505. 
 Operator: handwheel. 

 NPS 2 and under, composition disc, Class 150:  
 Body and bonnet: union bonnet. 
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 Disc and seat: renewable rotating PTFE disc in easily removable disc holder, regrindable 
bronze seat, loosely secured to bronze stem to ASTM B505. 

 Operator: handwheel. 
 NPS 2 and under, plug disc, Class 150, screwed ends:  

 Body and bonnet: union bonnet. 
 Disc and seat ring: tapered plug type with disc stem ring of AISI S420 stainless steel to 

ASTM A276, loosely secured to stem. 
 Operator: handwheel. 

 Angle valve, NPS 2 and under, composition disc, Class 150:  
 Body and bonnet: union bonnet. 
 Disc and seat: renewable rotating PTFE disc in slip-on easily removable disc holder 

having integral guides, regrindable bronze seat, loosely secured to stem. 
 Operator: handwheel. 

 Check Valves:  
 Requirements common to check valves, unless specified otherwise:  

 Standard specification: MSS SP-80. 
 Connections: screwed with hexagonal shoulders. 

 NPS 2 and under, swing type, bronze disc, Class 125:  
 Body: Y-pattern with integral seat at 45 degrees, screw-in cap with hex head. 
 Disc and seat: renewable rotating disc, two-piece hinge disc construction; seat: 

regrindable. 
 NPS 2 and under, swing type, bronze disc:  

 Body: Y-pattern with integral seat at 45 degrees, screw-in cap with hex head. 
 Disc and seat: renewable rotating disc, two-piece hinge disc construction; seat: 

regrindable. 
 NPS 2 and under, swing type, composition disc, Class 200:  

 Body: Y-pattern with integral seat at 45 degrees, screw-in cap with hex head. 
 Disc: renewable rotating disc of number 6 composition to suit service conditions, bronze 

two-piece hinge disc construction. 
 NPS 2 and under, horizontal lift type, composition disc, Class 150:  

 Body: with integral seat, union bonnet ring with hex shoulders, cap. 
 Disc: renewable PTFE rotating disc in disc holder having guides top and bottom, of 

bronze to ASTM B62. 
 NPS 2 and under, vertical lift type, bronze disc, Class 125:  

 Disc: rotating disc having guides top and bottom, disc guides, retaining rings. 
 Silent Check Valves:  

 NPS 2 and under:  
 Body: cast high tensile bronze to ASTM B62 with integral seat. 
 Pressure rating: Class 125. 
 Connections: screwed ends to ANSI B1.20.1 and with hex. shoulders. 
 Disc and seat: renewable rotating disc. 
 Stainless steel spring, heavy duty. 
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 Seat: regrindable. 
 Ball Valves:  

 NPS 2 and under:  
 Body and cap: cast high tensile bronze to ASTM B62. 
 Pressure rating: Class125, 860 kPa steam. 
 Pressure rating: Class 600. 
 Connections: solder ends to ANSI. 
 Stem: tamperproof ball drive. 
 Stem packing nut: external to body. 
 Ball and seat: replaceable stainless steel solid ball and Teflon seats. 
 Stem seal: TFE with external packing nut. 
 Operator: removable lever handle. 

 Drain Valves:  
 Minimum 13Ø, class 600, bronze body, full bore, forged brass, ball, brass gland and PTFE 

Teflon seat, steel lever handle, screwed, male hose end c/w cap and chain. 
 Acceptable Material: Kitz/Toyo 

 Radiator Globe Valves  
 Class 100, bronze body, globe radiator valve c/w piggy back drain valve. 
 Acceptable Material: Dahl. 

 Strainers  
 50Ø and Smaller: Class 150, 1033 kPa, Y-pattern, screwed cap, stainless steel screen, 

bronze body, screwed. 
 Strainers to be line size. 
 Acceptable Material: Kitz Fig 15/Toyo. 

 Flow Balancing Valve & Measuring Station  
 Hydronic circuit balancing valve c/w pressure differential read-out ports. 
 Shut-off: positive drip proof. 
 Metering ports; 6mmØ NPT brass, nordel check valves and gasketed caps. 
 Drain ports: additional 6mmØ NPT connections with brass plugs. 
 Valve Body: Y pattern, equal percentage globe style. 
 Construction: Y pattern, bronze body, high strength engineered resin plug with precision 

contoured channels for uniform flow distribution, bronze stem, high strength resin hand wheel 
and sleeve, minimum 4-360 turns from full open to full closed, hidden memory feature. 

 Insulation jacket: preformed, PVC, to ASTM D 1784/class 14235-C, MEA#7-97, ASTM-E-84 
and ASTM-136, flame spread rating 50 or less, insulation to requirements of section 23 07 19 
- Thermal Insulation for HVAC piping. 

 Connections: sweat or threaded. 
 Size: as indicated on drawings 
 Acceptable Material: Armstrong CBV-T or CBV-S circuit balancing valves, Tact, T&A, ITT. 
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PART 3  EXECUTION 
3.1 INSTALLATION  

 Install rising stem valves in upright position with stem above horizontal. 
 Remove internal parts before soldering. 
 Install valves with unions at each piece of equipment arranged to allow servicing, maintenance, 

and equipment removal. 
 Install to manufacturer's recommendations. 
 Maintain proper clearance to permit service and maintenance. 
 Should deviations beyond allowable clearances arise, request and follow Engineer's directive. 
 Install specified valves at all branch take-offs and as indicated. 
 Install flow measuring stations and flow balancing valves at locations as indicated. Provide 

required straight pipe to manufacturers recommendations. 
 Provide silent check valves in vertical pipes with downward flow and as indicated. 
 Provide swing check valves on discharge of pumps as indicated. 

3.2 CIRCUIT BALANCING VALVES  

 Install flow measuring stations and flow balancing valves as indicated. 
 Set security stops to prevent tampering. 
 Complete setup tag and hang on valve when TAB is complete. 

3.3 CLEANING  

 Clean in accordance with Section 01 74 00 - Cleaning.  
 Remove surplus materials, excess materials, rubbish, tools and equipment. 

 Waste Management: separate waste materials for reuse or recycling in accordance with Section 
01 74 19 - Waste Management and Disposal. 

End of Section 
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Section 23 05 29 Hangers and Supports for HVAC Piping and Equipment 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 61 00 - Common Production Requirements. 
 Section 01 74 00 - Cleaning. 
 Section 01 74 19 - Waste Management and Disposal. 
 Section 01 78 00 - Closeout Submittals. 
 Section 03 30 00 - Cast-in-Place Concrete. 
 Section 05 12 23 - Structural Steel for Buildings. 
 Section 05 50 00 - Metal Fabrications. 
 Section 23 05 48 - Vibration and Seismic Controls for HVAC. 

1.2 REFERENCE STANDARDS  

 American Society of Mechanical Engineers (ASME)  
 ASME B31.1-07, Power Piping. 

 ASTM International (ASTM)  
 ASTM A125-1996 (2007), Standard Specification for Steel Springs, Helical, Heat-Treated. 
 ASTM A307-07b, Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI 

Tensile Strength. 
 ASTM A563-07a, Standard Specification for Carbon and Alloy Steel Nuts. 

 Factory Mutual (FM) 
 Manufacturer's Standardization Society of the Valves and Fittings Industry (MSS)  

 MSS SP58-2002, Pipe Hangers and Supports - Materials, Design and Manufacture. 
 MSS SP69-2003, Pipe Hangers and Supports - Selection and Application. 
 MSS SP89-2003, Pipe Hangers and Supports - Fabrication and Installation Practices. 

 CSA Group (CSA)  
 CSA-B139-2019, Installation Code for Oil Burning Equipment. 

 National Research Council Canada (NRC)  
 National Plumbing Code of Canada 2020 (NPC). 

 Underwriter's Laboratories of Canada (ULC) 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Provide manufacturer's printed product literature and data sheets for hangers and supports 
and include product characteristics, performance criteria, physical size, finish and limitations. 

 Shop Drawings:  
 Submit shop drawings for:  

 Bases, hangers and supports. 
 Connections to equipment and structure. 
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 Structural assemblies. 

1.4 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Production 
Requirements. 

 Delivery and Acceptance Requirements:  
 Deliver materials to site in original factory packaging, labelled with manufacturer's name, 

address. 
 Packaging Waste Management: remove for reuse or recycling of pallets, padding, crates, and 

packaging materials in accordance with Section 01 74 19 - Waste Management and Disposal. 

PART 2  PRODUCTS 
2.1 SYSTEM DESCRIPTION  

 Design Requirements:  
 Construct pipe hanger and support to manufacturer's recommendations utilizing 

manufacturer's regular production components, parts and assemblies. 
 Base maximum load ratings on allowable stresses prescribed by ASME B31.1 or MSS SP58. 
 Ensure that supports, guides, anchors do not transmit excessive quantities of heat to building 

structure. 
 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. 

 Provide for vertical adjustments after erection and during commissioning. Amount of 
adjustment in accordance with MSS SP58. 

 Performance Requirements:  
 Design supports, platforms, catwalks, hangers to withstand seismic events as specified 

Section 23 05 48 - Vibration and Seismic Controls for HVAC. 

2.2 GENERAL  

 Fabricate hangers, supports and sway braces in accordance with MSS SP58. ANSI B31.1 and 
 Use components for intended design purpose only. Do not use for rigging or erection purposes. 

2.3 PIPE HANGERS  

 Finishes:  
 Pipe hangers and supports: galvanized after manufacture. 
 Use electro-plating galvanizing process. 
 Ensure steel hangers in contact with copper piping are copper plated or epoxy coated. 

 Upper attachment structural: suspension from lower flange of I-Beam:  
 Cold piping NPS 2 maximum: malleable iron C-clamp with hardened steel cup point setscrew, 

locknut carbon steel retaining clip.  
 Rod: 9 mm UL listed. 

 Cold piping NPS 2 1/2 or greater, hot piping: malleable iron beam clamp, eye rod, jaws and 
extension with carbon steel retaining clip, tie rod, nuts and washers, UL listed. 

 Upper attachment structural: suspension from upper flange of I-Beam:  
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 Cold piping NPS 2 maximum: ductile iron top-of-beam C-clamp with hardened steel cup point 
setscrew, locknut and carbon steel retaining clip, UL listed. 

 Cold piping NPS 2 1/2 or greater, hot piping: malleable iron top-of-beam jaw-clamp with 
hooked rod, spring washer, plain washer and nut UL listed. 

 Upper attachment Wood Joist/Beams or Wood Deck:  
 All piping 65 dia & under and all plastic DWV piping: black malleable iron, galvanized, ceiling 

flange, rod or pipe threaded. 
 Upper attachment Wall Hangers  

 Carbon steel, plain, medium duty suitable for loads to 675kg, suitable for loading from top or 
bottom, width as required. Complying with MSS-SP-69 (Type 32). 

 Bottom loads: provide carbon steel washer plate, size to suit rod size. 
 Shop and field-fabricated assemblies:  

 Steel brackets: minimum 38mm x 38mm angle steel, 3.2mm thick. 
 Unistrut channels and brackets 

 Hanger rods: threaded rod material to MSS SP58:  
 Ensure that hanger rods are subject to tensile loading only. 
 Provide linkages where lateral or axial movement of pipework is anticipated. 
 Do not use 22 mm or 28 mm rod. 

 Pipe attachments: material to MSS SP58:  
 Attachments for steel piping: carbon steel galvanized. 
 Attachments for copper piping: copper plated black steel. 
 Use insulation shields for hot pipework. 
 Oversize pipe hangers and supports. 

 Adjustable clevis: material to MSS SP69 UL listed, clevis bolt with nipple spacer and vertical 
adjustment nuts above and below clevis.  
 Ensure "U" has hole in bottom for riveting to insulation shields. 

 U-bolts: carbon steel to MSS SP69 with 2 nuts at each end to ASTM A563.  
 Finishes for steel pipework: galvanized. 
 Finishes for copper, glass, brass or aluminum pipework: epoxy coated. 

2.4 RISER CLAMPS  

 Steel or cast iron pipe: galvanized carbon steel to MSS SP58, type 42, UL listed. 
 Copper pipe: carbon steel copper plated to MSS SP58, type 42. 
 Bolts: to ASTM A307. 
 Nuts: to ASTM A563. 

2.5 INSULATION PROTECTION SHIELDS  

 Insulated cold piping:  
 64 kg/m3density insulation plus insulation protection shield to: MSS SP69, galvanized sheet 

carbon steel. Length designed for maximum 3 m span. 
 Insulated hot piping:  

 Curved plate 300 mm long, with edges turned up, welded-in centre plate for pipe sizes NPS 
12 and over, carbon steel to comply with MSS SP69. 
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2.6 EQUIPMENT SUPPORTS  

 Fabricate equipment supports not provided by equipment manufacturer from:  
 Structural grade steel meeting requirements of Section 05 50 00 - Metal Fabrications. Submit 

calculations with shop drawings. 
 Unistrut channels and brackets 

2.7 EQUIPMENT ANCHOR BOLTS AND TEMPLATES  

 Provide templates to ensure accurate location of anchor bolts. 

2.8 HOUSE-KEEPING PADS  

 Provide 100 mm high concrete housekeeping pads for base-mounted equipment; size pads 50 
mm larger than equipment; chamfer pad edges. 

 Concrete: to Section 03 30 00 - Cast-in-Place Concrete. 

2.9 OTHER EQUIPMENT SUPPORTS  

 Fabricate equipment supports from structural grade steel meeting requirements of Section 
Section 05 50 00 - Metal Fabrications. 

 Submit structural calculations with shop drawings. 

PART 3  EXECUTION 
3.1 MANUFACTURER'S INSTRUCTIONS  

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

3.2 INSTALLATION  

 Install in accordance with:  
 Manufacturer's instructions and recommendations. 

 Clamps on riser piping:  
 Support independent of connected horizontal pipework using riser clamps and riser clamp 

lugs welded to riser. 
 Bolt-tightening torques to industry standards. 
 Steel pipes: install below coupling or shear lugs welded to pipe. 

 Clevis plates:  
 Attach to concrete with 4 minimum concrete inserts, one at each corner. 

 Provide supplementary structural steelwork where structural bearings do not exist or where 
concrete inserts are not in correct locations. 

3.3 HANGER SPACING  

 Plumbing piping: to National Plumbing Code of Canada (NPC). 
 Fuel oil piping: to CSA B139 Series 2019 
 Copper piping: up to NPS 1: every 1.5 m. 
 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. 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

HANGERS AND SUPPORTS 
FOR HVAC PIPING AND 

EQUIPMENT 

Section 23 05 29 
Page 5 of 5 

 

 

Maximum Pipe Size 
NPS 

Maximum Spacing Steel 
(m) 

Maximum Spacing Copper 
(m) 

 

up to 1-1/4 2.4 1.8 null 
1-1/2 3.0 2.4 null 
2 3.0 2.4 null 
2-1/2 3.7 3.0 null 

 Within 300 mm of each elbow. 

3.4 HANGER INSTALLATION  

 Install hanger so that rod is vertical under operating conditions. 
 Adjust hangers to equalize load. 
 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  

 Angularity of rod hanger resulting from horizontal movement of pipework from cold to hot position 
not to exceed 4 degrees from vertical. 

 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  

 Adjust hangers and supports:  
 Ensure that rod is vertical under operating conditions. 
 Equalize loads. 

 Adjustable clevis:  
 Tighten hanger load nut securely to ensure proper hanger performance. 
 Tighten upper nut after adjustment. 

 C-clamps:  
 Follow manufacturer's recommended written instructions and torque values when tightening 

C-clamps to bottom flange of beam. 
 Beam clamps:  

 Hammer jaw firmly against underside of beam. 

3.7 CLEANING  

 Clean in accordance with Section 01 74 00 - Cleaning.  
 Remove surplus materials, excess materials, rubbish, tools and equipment. 

 Waste Management: separate waste materials for reuse or recycling in accordance with Section 
01 74 19 - Waste Management and Disposal. 

End of Section 
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Section 23 05 48 
Vibration and Seismic Controls for HVAC 

PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 61 00 - Common Product Requirements. 
 Section 01 74 00 - Cleaning. 
 Section 01 74 19 - Waste Management and Disposal. 
 Section 01 78 00 - Closeout Submittals. 
 Section 07 84 00 - Fire Stopping. 
 Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment. 

1.2 REFERENCE STANDARDS  

 National Research Council Canada (NRC)  
 National Building Code of Canada 2020 (NBC). 

 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA)  
 ANSI/SMACNA 001-2008, The Seismic Restraint Manual: Guidelines for Mechanical 

Systems, 3rd edition 
 American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE)  

 D-90316, Practical Guide to Seismic Restraint, Second Edition, 2012 
 International Code Council (ICC) Inc.  

 IMC-2018, International Mechanical Code 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.  
 Submit manufacturer's printed product literature, specifications and datasheet in accordance 

with Section 01 33 00 - Submittal Procedures. Include product characteristics, performance 
criteria, and limitations. 

 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.  
 Provide separate shop drawings for each isolated system complete with performance and 

product data. 
 Seismic Restraint System shop drawings to include:  

 SRS shop drawings to be stamped and signed by professional engineer registered or 
licensed in Nunavut Territory, Canada. 

 Full details of design criteria. 
 Working drawings (prepared to same standard of quality and size as Contract 

Documents), materials lists, schematics, full specifications for components of each SRS 
to be provided. 

 Design calculations (including restraint loads resulting from seismic forces in accordance 
with National Building Code, detailed work sheets, tables). Simplified, conservative 
assumptions may be acceptable. 
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 Separate shop drawings for each SRS and devices for each system, equipment. 
 Identification of location of devices. 
 Schedules of types of SRS equipment and devices. 
 Details of fasteners and attachments to structure, anchorage loadings, attachment 

methods. 
 Installation procedures and instructions. 
 Detailed design of SRS including complete working drawings (prepared to same standard 

of quality and size as Contract Documents), material lists, design calculations, 
schematics, specifications. 

 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal 
Procedures.  
 Certificates: submit certificates signed by manufacturer certifying that materials comply with 

specified performance characteristics and physical properties. 
 Manufacturer's Field Reports: manufacturer's field reports specified. 

1.4 DELIVERY, STORAGE, AND HANDLING  

 Packing, shipping, handling and unloading:  
 Deliver, store and handle in accordance with Section 01 61 00 - Common Product 

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

 Waste Management and Disposal:  
 Waste Management and Disposal: separate waste materials for reuse or recycling in 

accordance with Section 01 74 19 - Waste Management and Disposal. 

1.5 DEFINITIONS  

 SRS: acronym for Seismic Restraint System. 
 Post disaster building: A building that is essential to the provision of services in the event of a 

disaster. This includes buildings such as hospitals, power generation facilities, communication 
facilities, fire stations, and police stations.  
 The building of this project IS A Post Disaster Building. 

1.6 SYSTEM DESCRIPTION  

 Section Includes:  
 Vibration isolation materials and components. 
 Seismic restraint systems for statically supported and vibration isolated equipment and 

systems; including heating and ventilation equipment, fire protection equipment and systems, 
both vibration isolated and statically supported. 

 Seismic Restraint System  
 The provision of SRS for this project ONLY APPLIES TO NEW WORK installed under this 

project. 
 The provision of SRS for all mechanical distribution systems and equipment includes but is 

not necessarily limited to the following:  
 Fuel oil systems including but not limited to:  

 Fuel oil piping.  
 Fuel oil tanks 
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 Fuel oil transfer pumps  
 Heating water systems including but not limited to  

 HW piping 
 HW pumps, fixed and vibration isolated 
 HW boilers 
 HW expansion, fill, and blowdown/relief tanks 

 Domestic water and sanitary systems including but not limited to  
 DW and sanitary piping 

 All ventilation ducts.  
 All ventilation ducts. 
 Diffusers and grilles 
 All fans, fixed and vibration isolated 

 Installation of SRS to be fully compatible with and to not affect performance of:  
 Noise and vibration controls specified in this section and elsewhere in this project 

specification. 
 Structural, mechanical, and electrical design of project. 

 The intent of the SRS systems is both life safety and building operation. It is the intent of the 
systems to maintain all equipment in operational state after a significant seismic event. 
During a seismic event, the SRS is to prevent systems and equipment from causing personal 
injury and from moving from normal position. SRS fully integrated into, and compatible with:  
 Noise and vibration controls specified elsewhere. 
 Structural, mechanical, electrical design of project 

 The SRS is to be designed by Professional Engineer specializing in design of SRS and 
registered in the same territory as the project. 

PART 2  PRODUCTS 
2.1 GENERAL  

 Size and shape of bases type and performance of vibration isolation as indicated. 

2.2 ELASTOMERIC PADS  

 Type EP1 - neoprene waffle or ribbed; 9 mm minimum thick; 50 durometer; maximum loading 350 
kPa. 

 Type EP2 - rubber waffle or ribbed; 9 mm minimum thick; 30 durometer natural rubber; maximum 
loading 415 kPa. 

 Type EP3 - neoprene-steel-neoprene; 9 mm minimum thick neoprene bonded to 1.71 mm steel 
plate; 50 durometer neoprene, waffle or ribbed; holes sleeved with isolation washers; maximum 
loading 350 kPa. 

 Type EP4 - rubber-steel-rubber; 9 mm minimum thick rubber bonded to 1.71 mm steel plate; 30 
durometer natural rubber, waffle or ribbed; holes sleeved with isolation washers; maximum 
loading 415 kPa. 

2.3 ELASTOMERIC MOUNTS  

 Type M1 - colour coded; neoprene in shear; maximum durometer of 60; threaded insert and two 
bolt-down holes; ribbed top and bottom surfaces. 
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2.4 SPRINGS  

 Design stable springs: ratio of lateral to axial stiffness is equal to or greater than 1.2 times ratio of 
static deflection to working height. Select for 50% travel beyond rated load. Units complete with 
levelling devices. 

 Ratio of height when loaded to diameter of spring between 0.8 to 1.0. 
 Cadmium plate for 100% relative humidity installations. 
 Colour code springs. 

2.5 SPRING MOUNT  

 Zinc or cadmium plated hardware; housings coated with rust resistant paint. 
 Type M2 - stable open spring: support on bonded 6 mm minimum thick ribbed neoprene or rubber 

friction and acoustic pad. 
 Type M3 - stable open spring: 6 mm minimum thick ribbed neoprene or rubber friction and 

acoustic pad, bonded under isolator and on isolator top plate; levelling bolt for rigidly mounting to 
equipment. 

 Type M4 - restrained stable open spring: supported on bonded 6 mm minimum thick ribbed 
neoprene or rubber friction and acoustic pad; built-in resilient limit stops, removable spacer 
plates. 

 Type M5 - enclosed spring mounts with snubbers for isolation up to 950 kg maximum. 
 Performance: as indicated. 

2.6 HANGERS  

 Colour coded springs, rust resistant, painted box type hangers. Arrange to permit hanger box or 
rod to move through a 30 degrees arc without metal to metal contact. 

 Type H1 - neoprene - in-shear, moulded with rod isolation bushing which passes through hanger 
box. 

 Type H2 - stable spring, elastomeric washer, cup with moulded isolation bushing which passes 
through hanger box. 

 Type H3 - stable spring, elastomeric element, cup with moulded isolation bushing which passes 
through hanger box. 

 Type H4 - stable spring, elastomeric element with precompression washer and nut with deflection 
indicator. 

 Performance: as indicated. 

2.7 ACOUSTIC BARRIERS FOR ANCHORS AND GUIDES  

 Acoustic barriers: between pipe and support, consisting of 25 mm minimum thick heavy duty duck 
and neoprene isolation material. 

2.8 FLEXIBLE CONNECTIONS  

 Approvals:  
 FO Service: CSA/UL listed for fuel oil service. 
 HW: CSA approved for pressure and temperature. 

 Inner Hose: Type 321 stainless steel. 
 Jacket: braided wire mesh Type 301 stainless steel outer jacket. 
 Diameter and type of end connection : as indicated. 
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 Operating conditions:  
 Working pressure: 1034 kPa 
 Working temperature: 93°C. 
 To match system requirements. 
 Minimum lengths, flexible portion (not including end connections): 300mm 
 Acceptable material: Hydroflex, Hose Master 

2.9 SEISMIC CONTROL MEASURES  

 General  
 The following systems and/or equipment to remain operational during and after earthquakes:  

 All systems and equipment within the building must remain operational after an 
earthquake.  

 SRS to provide gentle and steady cushioning action and avoid high impact loads. 
 SRS to restrain seismic forces in every direction. 
 SRS to never reach metal-like stiffness. 
 Fasteners and attachment points to resist same load as seismic restraints. 
 SRS of Piping systems compatible with:  

 Expansion, anchoring and guiding requirements. 
 Equipment vibration isolation and equipment SRS. 

 SRS utilizing cast iron, threaded pipe, other brittle materials not permitted. 
 Attachments to RC structure:  

 Use high strength mechanical expansion anchors. 
 Drilled or power driven anchors not permitted. 

 Seismic control measures not to interfere with integrity of firestopping. 
 SRS Manufacturer  

 SRS from one manufacturer regularly engaged in SRS production 
 SRS for static equipment, systems  

 Floor-mounted equipment, systems:  
 Anchor equipment to equipment supports. 
 Anchor equipment supports to structure. 
 Use size of bolts scheduled in approved shop drawings. 

 Suspended equipment, systems  
 Use one or combination of following methods:  

 Install tight to structure. 
 Cross-brace in every direction. 
 Brace back to structure. 
 Slack cable restraint system. 

 SCS to prevent sway in horizontal plane, "rocking" in vertical plane, sliding and buckling 
in axial direction. 

 Hanger rods to withstand compressive loading and buckling. 
 SRS for vibration isolated equipment  
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 Floor mounted equipment, systems:  
 Use one or combination of following methods:  

 Vibration isolators with built-in snubbers. 
 Vibration isolators and separate snubbers. 
 Built-up snubber system approved by SRS designer consisting of structural elements 

and elastomeric layer. 
 SRS to resist complete isolator unloading. 
 SRS not to jeopardize noise and vibration isolation systems. Provide 6-9 mm clearance 

between seismic restraint snubbers and equipment during normal operation of equipment 
and systems. 

 Cushioning action: gentle and steady by utilizing elastomeric material or other means in 
order to avoid high impact loads. 

 Suspended equipment, systems:  
 Use one or combination of following methods:  

 Slack cable restraint system. 
 Brace back to structure via vibration isolators and snubbers. 

 SRS for piping systems  
 Piping systems: hangers longer than 300 mm; brace at each hanger. 
 Compatible with requirements for anchoring and guiding of piping systems. 

 Bracing methods:  
 Structural angles or channels  
 Slack Cable Restraint System (SCS)  

 Use elastomer materials or similar to avoid high impact loads and provide gentle and 
steady cushioning action. 

 SCS to prevent sway in horizontal plane, "rocking" in vertical plane, sliding and buckling 
in axial direction. 

 Hanger rods to withstand compressive loading and buckling. 

PART 3  EXECUTION 
3.1 MANUFACTURER'S INSTRUCTIONS  

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

3.2 INSTALLATION  

 Install vibration isolation equipment in accordance with manufacturers instructions and adjust 
mountings to level equipment. 

 Ensure piping, ducting and electrical connections to isolated equipment do not reduce system 
flexibility and that piping, conduit and ducting passage through walls and floors do not transmit 
vibrations. 

3.3 SRS INSTALLATION  

 Seismic control measures to meet requirements of NBC. 
 Attachment points and fasteners:  

 To withstand same maximum load that seismic restraint is to resist and in every direction. 
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 Slack Cable Systems (SCS):  
 Connect to suspended equipment so that axial projection of wire passes through center of 

gravity of equipment. 
 Use appropriate grommets, shackles, other hardware to ensure alignment of restraints and to 

avoid bending of cables at connection points. 
 Piping systems: provide transverse SCS at 10 m spacing maximum, longitudinal SCS at 20 m 

maximum or as limited by anchor/slack cable performance. 
 Small pipes may be rigidly secured to larger pipes for restraint purposes, but not reverse. 
 Orient restraint wires on ceiling hung equipment at approximately 90 degrees to each other 

(in plan), tie back to structure at maximum of 45 degrees to structure. 
 Adjust restraint cables so that they are not visibly slack but permit vibration isolation system 

to function normally. 
 Tighten cable to reduce slack to 40 mm under thumb pressure. Cable not to support weight 

during normal operation. 
 Install SRS at least 25 mm from equipment, systems, services. 
 Miscellaneous equipment not vibration-isolated:  

 Bolt through house-keeping pad to structure 
 Co-ordinate connections with other disciplines. 
 Vertical tanks:  

 Anchor through house-keeping pad to structure. 
 Provide steel bands above center of gravity. 

3.4 FIELD QUALITY CONTROL  

 Seismic Restraint System Field Services:  
 SRS to be inspected and certified by Seismic Engineer upon completion of installation. 
 SRS Engineer to submit stamped written report(s) to Consultant verifying compliance with 

Contract Documents. 

3.5 CLEANING  

 Proceed in accordance with Section 01 74 00 - Cleaning. 
 Upon completion and verification of performance of installation, remove surplus materials, excess 

materials, rubbish, tools and equipment. 

3.6 VIBRATION ISOLATION SCHEDULE  

 Suspended fans: Type H2 spring hanger on each corner of fan.  
 Vertical Inline pumps: Type EP4 isolation between piping stands and housekeeping pad. See 

drawing details. For piping isolation see Section 23 05 29 - Hangers and Supports for HVAC 
Piping and Equipment. 

 Fuel Oil Transfer Pumps: Type EP4 isolation between base and housekeeping pad. See drawing 
details. For piping isolation see Section 23 05 29 - Hangers and Supports for HVAC Piping and 
Equipment. 

 Emergency Generator FO Piping: braided stainless steel connector between piping and generator 
fuel oil connections. 

End of Section 
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Section 23 05 53 Identification for HVAC Piping and Equipment 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 35 29.06 - Health and Safety Requirements. 
 Section 01 61 00 - Common Product Requirements. 
 Section 01 74 00 - Cleaning. 
 Section 01 74 19 - Waste Management and Disposal. 
 Section 01 78 00 - Closeout Submittals. 
 Section 09 91 99 - Painting for Minor Works. 

1.2 REFERENCE STANDARDS  

 The American Society of Mechanical Engineers (ASME International)   
 ASME A13.1-2015, Scheme for the Identification of Piping Systems 

 Canadian Gas Association (CGA)  
 CSA/CGA B139 Series 2019, Installation code for oil-burning equipment. 

 Canadian General Standards Board (CGSB)  
 CAN/CGSB-1.60-97, Interior Alkyd Gloss Enamel. 
 CAN/CGSB-24.3-12, Identification of Piping Systems. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Product Data:  
 Provide manufacturer's printed product literature, specifications and datasheets for labels, 

lamacoids, and paint and include product characteristics, performance criteria, physical size, 
finish and limitations. 

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

1.4 DELIVERY, STORAGE, AND HANDLING  

 Packing, shipping, handling and unloading:  
 Deliver, store and handle in accordance with Section 01 61 00 - Common Product 

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

 Waste Management and Disposal:  
 Waste Management and Disposal: separate waste materials for reuse or recycling in 

accordance with Section 01 74 19 - Waste Management and Disposal. 
 Dispose of unused paint material at official hazardous material collections site approved by 

Authority Having Jurisdiction. 
 Do not dispose of unused paint material into sewer system, into streams, lakes, onto ground 

or in locations where it will pose health or environmental hazard. 
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PART 2  PRODUCTS 
2.1 MANUFACTURER'S EQUIPMENT NAMEPLATES  

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

 Lettering and numbers raised or recessed. 
 Information to include, as appropriate:  

 Equipment: manufacturer's name, model, size, serial number, capacity. 
 Motor: voltage, Hz, phase, power factor, duty, frame size. 

2.2 SYSTEM NAMEPLATES  

 Colours:  
 Hazardous: red letters, white background. 
 Elsewhere: black letters, white background (except where required otherwise by applicable 

codes). 
 Construction:  

 3 mm thick laminated plastic, matte finish, with square corners, letters accurately aligned and 
machine engraved into core. 

 Sizes:  
 Conform to following table: 
  

Size# Sizes 
(mm) 

# of 
Lines 

Height of Letters 
(mm) 

1 10 x 50 1 3 
2 13 x 75 1 5 
3 13 x 75 1 3 
4 20 x 100 1 8 
5 20 x 100 1 5 
6 20 x 100 1 8 
7 25 x 125 1 12 
8 25 x 125 1 8 
9 35 x 200 1 20 

 Use maximum of 25 letters/numbers per line. 
 Locations:  

 Terminal cabinets, control panels: use size # 5. 
 Equipment in Mechanical Rooms: use size # 9. 

2.3 EXISTING IDENTIFICATION SYSTEMS  

 Apply existing identification system to new work. 
 Where existing identification system does not cover for new work, use identification system 

specified this section. 
 Before starting work, obtain written approval of identification system from Consultant. 

2.4 PIPING SYSTEMS GOVERNED BY CODES  

 Identification:  
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 Fuel oil: to CAN/CSA B139.1. 

2.5 IDENTIFICATION OF PIPING SYSTEMS  

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

 Pictograms:  
 Where required: Workplace Hazardous Materials Information System (WHMIS) regulations. 

 Legend:  
 Block capitals to sizes and colours listed in CAN/CGSB 24.3. 

 Arrows showing direction of flow:  
 Outside diameter of pipe or insulation less than 75 mm: 100 mm long x 50 mm high. 
 Outside diameter of pipe or insulation 75 mm and greater: 150 mm long x 50 mm high. 
 Use double-headed arrows where flow is reversible. 

 Extent of background colour marking:  
 To full circumference of pipe or insulation. 
 Length to accommodate pictogram, full length of legend and arrows. 

 Materials for background colour marking, legend, arrows:  
 Pipes and tubing 20 mm and smaller: waterproof and heat-resistant pressure sensitive plastic 

marker tags. 
 Other pipes: pressure sensitive vinyl with protective overcoating, waterproof contact adhesive 

undercoating, suitable for ambient of 100% RH and continuous operating temperature of 150 
degrees C and intermittent temperature of 200 degrees C. 

 Colours and Legends:  
 Colours for legends, arrows: to following table:  

  
Background 
Colour 

Legend, 
arrows 

Orange Black 
Yellow Black 
Green White 
Red White 

 Background colour marking and legends for piping systems:  
  

Contents Background 
Colour 

Legend 

Fuel Oil Supply Yellow FOS 
Fuel Oil Return Yellow FOR 
Heating Water Supply Yellow HWS 
Heating Water Return Yellow HWS 
Heating Glycol Water 
Supply 

Yellow GLS 

Heating Glycol Water 
Return 

Yellow GLR 

Domestic Cold Water Green DCW 
Domestic Hot Water Green DHW 
Sanitary Green SAN 
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Sanitary Vent Green VENT 

2.6 IDENTIFICATION DUCTWORK SYSTEMS  

 50 mm high stenciled letters and directional arrows 150 mm long x 50 mm high. 
 Colours: back, or coordinated with base colour to ensure strong contrast. 

2.7 VALVES, CONTROLLERS  

 Brass tags with 12 mm stamped identification data filled with black paint. 
 Include flow diagrams for each system, of approved size, showing charts and schedules with 

identification of each tagged item, valve type, service, function, normal position, location of 
tagged item. 

2.8 CONTROLS COMPONENTS IDENTIFICATION  

 Identify all systems, equipment, components, controls, sensors with system nameplates specified 
in this section. 

 Inscriptions to include function and (where appropriate) fail-safe position. 

2.9 LANGUAGE  

 Identification in English. 

PART 3  EXECUTION 
3.1 MANUFACTURER'S INSTRUCTIONS  

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

3.2 TIMING  

 Provide identification only after painting specified Section 09 91 23 - Interior Painting has been 
completed. 

3.3 INSTALLATION  

 Perform work in accordance with CAN/CGSB-24.3 except as specified otherwise. 
 Provide ULC and CSA registration plates as required by respective agency. 

3.4 NAMEPLATES  

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

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

 Protection:  
 Do not paint, insulate or cover. 

3.5 LOCATION OF IDENTIFICATION ON PIPING AND DUCTWORK SYSTEMS  

 On long straight runs in open areas in boiler rooms, equipment rooms, galleries, tunnels: at not 
more than 3 m intervals and more frequently if required to ensure that at least one is visible from 
any one viewpoint in operating areas and walking aisles. 

 Adjacent to each change in direction. 
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 At least once in each small room through which piping or ductwork passes. 
 On both sides of visual obstruction or where run is difficult to follow. 
 On both sides of separations such as walls, floors, partitions. 
 Where system is installed in pipe chases, ceiling spaces, galleries, confined spaces, at entry and 

exit points, and at access openings. 
 At beginning and end points of each run and at each piece of equipment in run. 
 At point immediately upstream of major manually operated or automatically controlled valves, and 

dampers. Where this is not possible, place identification as close as possible, preferably on 
upstream side. 

 Identification easily and accurately readable from usual operating areas and from access points.  
 Position of identification approximately at right angles to most convenient line of sight, 

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

3.6 VALVES, CONTROLLERS  

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

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

 Number valves in each system consecutively. 

3.7 CLEANING  

 Proceed in accordance with Section 01 74 00 - Cleaning. 
 Upon completion and verification of performance of installation, remove surplus materials, excess 

materials, rubbish, tools and equipment. 
End of Section 
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Section 23 05 93 Testing, Adjusting and Balancing for HVAC 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 78 00 - Closeout Submittals. 
 Section 23 05 00 - Common Work Results for Mechanical 
 Section 23 05 03 - Mechanical Start-up 
 Section 23 09 33 - Electric and Electronic Control System for HVAC 

1.2 SUMMARY  

 TAB is used throughout this Section to describe the process, methods and requirements of 
testing, adjusting and balancing for HVAC. 

 TAB means to test, adjust and balance to perform in accordance with requirements of Contract 
Documents and to do other work as specified in this section. 

 Do TAB over entire operating range in accordance with most stringent conditions of this 
specification and standards of the following organization.  
 AABC Associated Air Balance Council 
 ASHRAE 

 For design criteria and design intent request from the Engineer copy of Design Development 
issue Mechanical Report to be read in conjunction with this specification and design drawings. 

1.3 QUALIFICATIONS OF TAB PERSONNEL  

 Submit names of personnel to perform TAB to Consultant within 90 days of award of contract. 
 Provide documentation confirming qualifications, successful experience. 
 TAB: performed in accordance with the requirements of standard under which TAB Firm's 

qualifications are approved:  
 Associated Air Balance Council, (AABC) National Standards for Total System Balance, MN-

1-2002. 
 National Environmental Balancing Bureau (NEBB) TABES, Procedural Standards for Testing, 

Adjusting, Balancing of Environmental Systems-1998. 
 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA), HVAC TAB 

HVAC Systems - Testing, Adjusting and Balancing-2002. 
 Recommendations and suggested practices contained in the TAB Standard: mandatory. 
 Use TAB Standard provisions, including checklists, and report forms to satisfy Contract 

requirements. 
 Use TAB Standard for TAB, including qualifications for TAB Firm and Specialist and calibration of 

TAB instruments. 
 Where instrument manufacturer calibration recommendations are more stringent than those listed 

in TAB Standard, use manufacturer's recommendations. 
 TAB Standard quality assurance provisions such as performance guarantees form part of this 

contract.  
 For systems or system components not covered in TAB Standard, use TAB procedures 

developed by TAB Specialist. 
 Where new procedures, and requirements, are applicable to Contract requirements have 

been published or adopted by body responsible for TAB Standard used (AABC, NEBB, or 
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TABB), requirements and recommendations contained in these procedures and requirements 
are mandatory. 

1.4 PURPOSE OF TAB  

 Test to verify proper and safe operation, determine actual point of performance, evaluate 
qualitative and quantitative performance of equipment, systems and controls at design, average 
and low loads using actual or simulated loads 

 Adjust and regulate equipment and systems to meet specified performance requirements and to 
achieve specified interaction with other related systems under normal and emergency loads and 
operating conditions. 

 Balance systems and equipment to regulate flow rates to match load requirements over full 
operating ranges. 

1.5 EXCEPTIONS  

 TAB of systems and equipment regulated by codes, standards to satisfaction of authority having 
jurisdiction. 

1.6 CO-ORDINATION  

 Schedule time required for TAB (including repairs, re-testing) into project construction and 
completion schedule to ensure completion before acceptance of project. 

 Do TAB of each system independently and subsequently, where interlocked with other systems, 
in unison with those systems. 

 Coordinate all work specified in this section. 
 Provide all facilities required by TAB Agency in order to carry out work of this section. 

1.7 PRE-TAB REVIEW  

 Review Contract Documents before project construction is started confirm in writing to Consultant 
adequacy of provisions for TAB and other aspects of design and installation pertinent to success 
of TAB. 

 Review specified standards and report to Consultant in writing proposed procedures which vary 
from standard. 

 During construction, co-ordinate location and installation of TAB devices, equipment, accessories, 
measurement ports and fittings. 

1.8 START-UP  

 Follow start-up procedures as recommended by equipment manufacturer unless specified 
otherwise. 

 Follow special start-up procedures specified elsewhere in Division 23. 

1.9 OPERATION OF SYSTEMS DURING TAB  

 Operate systems for length of time required for TAB and as required by Consultant for verification 
of TAB reports. 

1.10 START OF TAB  

 Notify Consultant 10 business days prior to start of TAB. 
 Start TAB when building is essentially completed, including:  

 Installation of ceilings, doors, windows, other construction affecting TAB. 
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 Application of weather stripping, sealing, and caulking. 
 Pressure, leakage, other tests specified elsewhere Division 23. 
 Provisions for TAB installed and operational. 

 Start-up, verification for proper, normal and safe operation of mechanical and associated 
electrical and control systems affecting TAB including but not limited to:  
 Proper thermal overload protection in place for electrical equipment. 
 Air systems:  

 Filters in place, clean. 
 Duct systems clean. 
 Ducts, air shafts, ceiling plenums are airtight to within specified tolerances. 
 Correct fan rotation. 
 Fire, smoke, volume control dampers installed and open. 
 Coil fins combed, clean. 
 Access doors, installed, closed. 
 Outlets installed, volume control dampers open. 

 Liquid systems:  
 Flushed, filled, vented. 
 Correct pump rotation. 
 Strainers in place, baskets clean. 
 Isolating and balancing valves installed, open. 
 Calibrated balancing valves installed, at factory settings. 
 Chemical treatment systems complete, operational. 

1.11 APPLICATION TOLERANCES  

 Do TAB to following tolerances of design values:  
 Ventilation Systems: plus or minus 5%. 
 Hydronic systems: plus or minus 10 %. 

1.12 ACCURACY TOLERANCES  

 Measured values accurate to within plus or minus 2 % of actual values. 

1.13 INSTRUMENTS  

 Prior to TAB, submit to Consultant list of instruments used together with serial numbers. 
 Calibrate in accordance with requirements of most stringent of referenced standard for either 

applicable system or HVAC system. 
 Calibrate within 3 months of TAB. Provide certificate of calibration to Consultant. 

1.14 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit, prior to commencement of TAB:  
 Proposed methodology and procedures for performing TAB if different from referenced 

standard. 
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1.15 PRELIMINARY TAB REPORT  

 Submit for checking and approval of Consultant, prior to submission of formal TAB report, sample 
of rough TAB sheets. Include:  
 Details of instruments used. 
 Details of TAB procedures employed. 
 Calculations procedures. 
 Summaries. 

1.16 TAB REPORT  

 Format in accordance with referenced standard. 
 TAB report to show results in SI units and to include:  

 Project record drawings. 
 System schematics. 

 Submit 3 copies of TAB Report to Consultant for verification and approval, in all applicable 
languages in D-ring binders, complete with index tabs. 

1.17 VERIFICATION  

 Reported results subject to verification by Consultant. 
 Provide personnel and instrumentation to verify up to 30 % of reported results. 
 Number and location of verified results as directed by Consultant. 
 Pay costs to repeat TAB as required to satisfaction of Consultant. 

1.18 SETTINGS  

 After TAB is completed to satisfaction of Consultant, replace drive guards, close access doors, 
lock devices in set positions, ensure sensors are at required settings. 

 Permanently mark settings to allow restoration at any time during life of facility. Do not eradicate 
or cover markings. 

1.19 COMPLETION OF TAB  

 TAB considered complete when final TAB Report received and approved by Consultant. 

1.20 AIR SYSTEMS  

 Standard: TAB to most stringent of this section. 
 Do TAB of systems, equipment, components, controls specified Division 21, 22 and 23 
 Qualifications: personnel performing TAB qualified to standards of AABC.. 
 Quality assurance: perform TAB under direction of supervisor qualified to standards of AABC. 
 Measurements to include as appropriate for systems, equipment, components, controls:  

 Air velocity, Static Pressure, Velocity Pressure. 
 Dry Bulb Temperature, Web Bulb Temperature. 
 Cross sectional area. 
 RPM, Electrical power, voltage, current draw. 
 Size. 
 Noise, Vibration. 
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 Locations of equipment measurements: to include as appropriate:  
 Inlet and outlet of dampers, filter, coil, fan, other equipment causing changes in conditions. 
 At controllers, controlled devices, control dampers. 

 Locations of systems measurements to include as appropriate: main ducts, main branch, sub-
branch, run-out (or grille, register or diffuser). 

1.21 HYDRONIC SYSTEMS  

 Definitions: for purpose of this section, to include low pressure hot water heating, chilled water, 
condenser water and all water side economizer, Condensate & glycol systems. 

 Measurements as required by referenced standards, including, but not limited to, following:  
 Flow, pressure, temperature. 
 Specific gravity 
 RPM 
 Electrical Power, Voltage, Current Draw, Motor 

 Location of equipment measurements:  
 Inlet and Outlet of each:  

 Heating water and glycol system pumps. 
 Location of system measurements:  

 HW, CW terminal units 
 System circuit balancing stations 
 Coil circuit balancing stations 

 Flow measurement methodology:  
 Measure flow using flow valve manufacturer approved test instrumentation or approved 

alternate. 

PART 2  PRODUCTS - NOT USED 
PART 3  EXECUTION - NOT USED 

End of Section 
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Section 23 07 13 Duct Insulation 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 61 00 - Common Product Requirements. 
 Section 01 74 00 - Cleaning. 
 Section 01 74 19 - Waste Management and Disposal. 
 Section 01 78 00 - Closeout Submittals. 
 Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment. 

1.2 REFERENCE STANDARDS  

 American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)  
 ANSI/ASHRAE/IESNA 90.1-04, SI; Energy Standard for Buildings Except Low-Rise 

Residential Buildings. 
 ASTM International (ASTM)  

 ASTM B209M-07, Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 
(Metric). 

 ASTM C335-05ae1, Standard Test Method for Steady State Heat Transfer Properties of Pipe 
Insulation. 

 ASTM C411-05, Standard Test Method for Hot-Surface Performance of High-Temperature 
Thermal Insulation. 

 ASTM C449/C449M-00, Standard Specification for Mineral Fiber-Hydraulic-Setting Thermal 
Insulating and Finishing Cement. 

 ASTM C547-07e1, Standard Specification for Mineral Fiber Pipe Insulation. 
 ASTM C553-02e1, Standard Specification for Mineral Fiber Blanket Thermal Insulation for 

Commercial and Industrial Applications. 
 ASTM C612-04e1, Standard Specification for Mineral Fiber Block and Board Thermal 

Insulation. 
 ASTM C795-03, Standard Specification for Thermal Insulation for Use in Contact with 

Austenitic Stainless Steel. 
 ASTM C921-03a, Standard Practice for Determining the Properties of Jacketing Materials for 

Thermal Insulation. 
 Canadian General Standards Board (CGSB)  

 CGSB 51-GP-52Ma-89, Vapour Barrier, Jacket and Facing Material for Pipe, Duct and 
Equipment Thermal Insulation. 

 Green Seal Environmental Standards (GSES)  
 Standard GS-36-00, Commercial Adhesives. 

 South Coast Air Quality Management District (SCAQMD), California State  
 SCAQMD Rule 1168-A2005, Adhesive and Sealant Applications. 

 Thermal Insulation Association of Canada (TIAC): National Insulation Standards (2005). 
 Underwriters Laboratories of Canada (ULC)  

 CAN/ULC-S102-03, Method of Test for Surface Burning Characteristics of Building Materials 
and Assemblies. 
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 CAN/ULC-S701-05, Standard for Thermal Insulation, Polystyrene, Boards and Pipe Covering. 

1.3 DEFINITIONS  

 For purposes of this section:  
 "CONCEALED" - insulated mechanical services and equipment in suspended ceilings and 

non-accessible chases and furred-in spaces. 
 "EXPOSED" - means "not concealed" as previously defined. 
 Insulation systems - insulation material, fasteners, jackets, and other accessories. 

 TIAC Codes:  
 CRD: Code Round Ductwork, 
 CRF: Code Rectangular Finish. 

1.4 ACTION AND INFORMATIONAL SUBMITTALS  

 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Provide manufacturer's printed product literature and datasheets for duct insulation, and 
include product characteristics, performance criteria, physical size, finish and limitations.  
 Description of equipment giving manufacturer's name, type, model, year and capacity. 
 Details of operation, servicing and maintenance. 
 Recommended spare parts list. 

1.5 QUALITY ASSURANCE  

 Qualifications:  
 Installer: specialist in performing work of this section, and have at least 3 years successful 

experience in this size and type of project, qualified to standards of TIAC. 

1.6 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle in accordance with Section 01 61 00 - Common Product Requirements. 
 Deliver materials to site in original factory packaging, labelled with manufacturer's name, address 

and ULC markings. 
 Packaging Waste Management: remove for reuse or recycling of pallets, crates, packaging 

materials, padding in accordance with Section 01 74 19 - Waste Management and Disposal. 

PART 2  PRODUCTS 
2.1 FIRE AND SMOKE RATING  

 To CAN/ULC-S102:  
 Maximum flame spread rating: 25. 
 Maximum smoke developed rating: 50. 

2.2 INSULATION  

 Mineral fibre: as specified includes glass fibre, rock wool, slag wool. 
 Thermal conductivity ("k" factor) not to exceed specified values at 24 degrees C mean 

temperature when tested in accordance with ASTM C335. 
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 TIAC Code C-1: Rigid mineral fibre board to ASTM C612, with factory applied vapour retarder 
jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this Section). 

 TIAC Code C-2: Mineral fibre blanket to ASTM C553 faced without factory applied vapour 
retarder jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this section).  
 Mineral fibre: to ASTM C553. 
 Jacket: to CGSB 51-GP-52Ma. 
 Maximum "k" factor: to ASTM C553. 

2.3 JACKETS  

 Canvas:  
 220 gm/m2cotton, plain weave, treated with dilute fire retardant lagging adhesive to ASTM 

C921. 
 Lagging adhesive: compatible with insulation.  

 Maximum VOC limit 50 g/L to SCAQMD Rule 1168. 
 Aluminum:  

 To ASTM B209 with moisture barrier as scheduled in PART 3 of this section. 
 Thickness: 0.50 mm sheet. 
 Finish: Smooth. 
 Jacket banding and mechanical seals: 19 mm wide, 0.5 mm thick stainless steel.  

 Stainless steel: 
 Type: 304. 
 Thickness: 0.50 mm sheet. 
 Finish: Smooth. 
 Jacket banding and mechanical seals: 19 mm wide, 0.5 mm thick stainless steel. 

2.4 ACCESSORIES  

 Vapour retarder lap adhesive:  
 Water based, fire retardant type, compatible with insulation.  

 Maximum VOC limit 200 g/L to SCAQMD Rule 1168. 
 Indoor Vapour Retarder Finish:  

 Vinyl emulsion type acrylic, compatible with insulation. 
 Insulating Cement: hydraulic setting on mineral wool, to ASTM C449. 
 Outdoor Vapour Retarder Mastic:  

 Vinyl emulsion type acrylic, compatible with insulation. 
 Reinforcing fabric: Fibrous glass, untreated 305 g/m2. 

 Tape: self-adhesive, aluminum, plain, 75 mm wide minimum. 
 Contact adhesive: quick-setting  

 Maximum VOC limit 50 g/L to SCAQMD Rule 1168. 
 Canvas adhesive: washable.  

 Maximum VOC limit 50 g/L to SCAQMD Rule 1168. 
 Tie wire: 1.5 mm stainless steel. 
 Banding: 19 mm wide, 0.5 mm thick stainless steel. 
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 Facing: 25 mm stainless steel hexagonal wire mesh stitched on one face of insulation with 
expanded metal lath on other face. 

 Fasteners: 4 mm diameter pins with 35 mm diameter clips, length to suit thickness of insulation. 

PART 3  EXECUTION 
3.1 MANUFACTURER'S INSTRUCTIONS  

 Comply with manufacturer's written recommendations, including product technical bulletins, 
handling, storage and installation instructions, and datasheets. 

3.2 PRE-INSTALLATION REQUIREMENTS  

 Pressure test ductwork systems complete, witness and certify. 
 Ensure surfaces are clean, dry, free from foreign material. 

3.3 INSTALLATION  

 Install in accordance with TIAC National Standards. 
 Apply materials in accordance with manufacturers instructions and as indicated. 
 Use 2 layers with staggered joints when required nominal thickness exceeds 75 mm. 
 Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.  

 Ensure hangers, and supports are outside vapour retarder jacket. 
 Hangers and supports in accordance with Section 23 05 29 - Hangers and Supports for HVAC 

Piping and Equipment.  
 Apply high compressive strength insulation where insulation may be compressed by weight of 

ductwork. 
 Fasteners: install at 300 mm on centre in horizontal and vertical directions, minimum 2 rows each 

side. 

3.4 DUCTWORK INSULATION SCHEDULE  

 Insulation types and thicknesses are to conform to following table: 
 TIAC 

Code 
Vapour 
Retarder 

Thickness 
(mm) 

Jacket 

Rectangular air supply ducts C-1 Yes 25 N/A 
Round air supply ducts C-2 Yes 25 N/A 
Return and exhaust ducts None N/A N/A N/A 
Outside air ducts to mixing boxes C-1 Yes 50 N/A 
Exhaust duct between dampers and 
louvres 

C-1 No 25 N/A 

 Ducts within Electrically Hazardous Areas (Class 1 Division 1 or Division 2 spaces):  
 All insulation to be finished with a watertight aluminum jacket to allow ease of washdown. 

3.5 CLEANING  

 Clean in accordance with Section 01 74 00 - Cleaning.  
 Remove surplus materials, excess materials, rubbish, tools and equipment. 

 Waste Management: separate waste materials for reuse or recycling in accordance with Section 
01 74 19 - Waste Management and Disposal. 

End of Section 
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Section 23 07 19 HVAC Piping Insulation 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 61 00 - Common Product Requirements. 
 Section 01 74 00 - Cleaning. 
 Section 01 74 19 - Waste Management and Disposal. 
 Section 01 78 00 - Closeout Submittals. 
 Section 23 05 15 - Common Installation Requirements for HVAC Pipework 
 Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment. 

1.2 REFERENCE STANDARDS  

 American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)  
 ASHRAE Standard 90.1-01, Energy Standard for Buildings Except Low-Rise Residential 

Buildings (IESNA co-sponsored; ANSI approved; Continuous Maintenance Standard). 
 ASTM International (ASTM)  

 ASTM B209M-04, Standard Specification for Aluminum and Aluminum Alloy Sheet and Plate 
Metric. 

 ASTM C335-04, Standard Test Method for Steady State Heat Transfer Properties of 
Horizontal Pipe Insulation. 

 ASTM C411-04, Standard Test Method for Hot-Surface Performance of High-Temperature 
Thermal Insulation. 

 ASTM C449/C449M-00, Standard Specification for Mineral Fiber-Hydraulic-Setting Thermal 
Insulating and Finishing Cement. 

 ASTM C533-2004, Calcium Silicate Block and Pipe Thermal Insulation. 
 ASTM C547-2003, Mineral Fiber Pipe Insulation. 
 ASTM C795-03, Standard Specification for Thermal Insulation for Use in Contact with 

Austenitic Stainless Steel. 
 ASTM C921-03a, Standard Practice for Determining the Properties of Jacketing Materials for 

Thermal Insulation. 
 Canadian General Standards Board (CGSB)  

 CGSB 51-GP-52Ma-89, Vapour Barrier, Jacket and Facing Material for Pipe, Duct and 
Equipment Thermal Insulation. 

 CAN/CGSB-51.53-95, Poly (Vinyl Chloride) Jacketting Sheet, for Insulated Pipes, Vessels 
and Round Ducts 

 Manufacturer's Trade Associations  
 Thermal Insulation Association of Canada (TIAC): National Insulation Standards (Revised 

2004). 
 Underwriters' Laboratories of Canada (ULC)  

 CAN/ULC-S102-03, Surface Burning Characteristics of Building Materials and Assemblies. 
 CAN/ULC-S701-01, Thermal Insulation, Polystyrene, Boards and Pipe Covering. 
 CAN/ULC-S702-1997, Thermal Insulation, Mineral Fibre, for Buildings 
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 CAN/ULC-S702.2-03, Thermal Insulation, Mineral Fibre, for Buildings, Part 2: Application 
Guidelines. 

1.3 DEFINITIONS  

 For purposes of this section:  
 "CONCEALED" - insulated mechanical services in suspended ceilings and non-accessible 

chases and furred-in spaces. 
 "EXPOSED" - will mean "not concealed" as specified. 
 "INSULATION SYSTEMS" - insulation material, fasteners, jackets, and other accessories. 

 TIAC Codes:  
 CRF: Code Rectangular Finish. 
 CPF: Code Piping Finish. 

1.4 ACTION AND INFORMATIONAL SUBMITTALS  

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

 Submit manufacturer's printed product literature, specifications and datasheet in accordance 
with Section 01 33 00 - Submittal Procedures. Include product characteristics, performance 
criteria, and limitations. 

1.5 QUALITY ASSURANCE  

 Qualifications: 
 Installer: specialist in performing work of this Section, and have at least 3 years successful 

experience in this size and type of project, qualified to standards of TIAC. 

1.6 DELIVERY, STORAGE AND HANDLING  

 Packing, shipping, handling and unloading:  
 Deliver, store and handle in accordance with manufacturer's written instructions and Section 

01 61 00 - Common Product Requirements. 
 Deliver, store and handle materials in accordance with manufacturer's written instructions. 
 Deliver materials to site in original factory packaging, labelled with manufacturer's name, 

address. 
 Storage and Protection:  

 Protect from weather, construction traffic. 
 Protect against damage. 
 Store at temperatures and conditions required by manufacturer. 

PART 2  PRODUCTS 
2.1 FIRE AND SMOKE RATING  

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

 Mineral fibre specified includes glass fibre, rock wool, slag wool. 
 Thermal conductivity ("k" factor) not to exceed specified values at 24 degrees C mean 

temperature when tested in accordance with ASTM C335. 
 TIAC Code A-1: rigid moulded mineral fibre without factory applied vapour retarder jacket.  

 Mineral fibre: to CAN/ULC-S702. 
 Maximum "k" factor: to CAN/ULC-S702. 

 TIAC Code A-2: Rigid moulded calcium silicate in sections and blocks, and with special shapes to 
suit project requirements.  
 Insulation: ASTM C533. 
 Maximum "k" factor: ASTM C533. 
 Design to permit periodic removal and re-installation. 

 TIAC Code A-3: rigid moulded mineral fibre with factory applied vapour retarder jacket.  
 Mineral fibre: to CAN/ULC-S702. 
 Jacket: to CGSB 51-GP-52Ma. 
 Maximum "k" factor: to CAN/ULC-S702. 

2.3 INSULATION SECUREMENT  

 Tape: self-adhesive, aluminum, reinforced, 50 mm wide minimum. 
 Contact adhesive: quick setting. 
 Canvas adhesive: washable. 
 Tie wire: 1.5 mm diameter stainless steel. 
 Bands: stainless steel, 19 mm wide, 0.5 mm thick. 
 Facing: 25 mm galvanized steel hexagonal wire mesh on one face of insulation. 
 Fasteners: 4 mm diameter pins with 35 mm diameter or square clips. Length of pin to suit 

thickness of insulation. 

2.4 CEMENT  

 Thermal insulating and finishing cement:  
 Hydraulic setting on mineral wool, to ASTM C449/C449M. 

2.5 VAPOUR RETARDER LAP ADHESIVE  

 Water based, fire retardant type, compatible with insulation. 

2.6 INDOOR VAPOUR RETARDER FINISH  

 Vinyl emulsion type acrylic, compatible with insulation. 
 Reinforcing fabric: Fibrous glass, untreated 305 g/m2. 

2.7 JACKETS  

 Polyvinyl Chloride (PVC):  
 One-piece moulded type and sheet to CAN/CGSB-51.53 with pre-formed shapes as required. 
 Colours: to match adjacent finish paint, confirm with owner. 
 Minimum service temperatures: -20 degrees C. 
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 Maximum service temperature: 65 degrees C. 
 Moisture vapour transmission: 0.02 perm. 
 Thickness: 0.56 mm. 
 Fastenings:  

 Use solvent weld adhesive compatible with insulation to seal laps and joints. 
 Tacks. 
 Pressure sensitive vinyl tape of matching colour. 

 Special requirements:  
 Indoor: flame spread rating 25, smoke developed 50. 

 Covering adhesive: compatible with insulation. 
 Aluminum:  

 To ASTM B209. 
 Thickness: 0.50 mm sheet. 
 Finish: stucco embossed or corrugated. 
 Joining: longitudinal and circumferential slip joints with 50 mm laps. 
 Fittings: 0.5 mm thick die-shaped fitting covers with factory-attached protective liner. 
 Metal jacket banding and mechanical seals: stainless steel, 19 mm wide, 0.5 mm thick at 300 

mm spacing. 
 Stainless steel:  

 Type: 304 or 316. 
 Thickness: 0.25 mm. 
 Finish: smooth, corrugated or stucco embossed. 
 Joining: longitudinal and circumferential slip joints with 50 mm laps. 
 Fittings: 0.5 mm thick die-shaped fitting covers with factory-attached protective liner. 
 Metal jacket banding and mechanical seals: stainless steel, 19 mm wide, 0.5 mm thick at 300 

mm spacing. 

2.8 WEATHERPROOF CAULKING FOR JACKETS INSTALLED OUTDOORS  

 Caulking to: Section 07 92 00 - Joint Sealants. 

PART 3  EXECUTION 
3.1 MANUFACTURER'S INSTRUCTIONS  

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

3.2 PRE-INSTALLATION REQUIREMENT  

 Pressure testing of piping systems and adjacent equipment to be complete, witnessed and 
certified. 

 Surfaces clean, dry, free from foreign material. 

3.3 INSTALLATION  

 Install in accordance with TIAC National Standards.  
 Hot equipment: To TIAC code 1503-H. 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

HVAC PIPING INSULATION Section 23 07 19 
Page 5 of 6 

 

 

 Cold equipment: to TIAC code 1503-C or 1503-CA. 
 Apply materials in accordance with manufacturers instructions and this specification. 
 Use two layers with staggered joints when required nominal wall thickness exceeds 75 mm. 
 Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.  

 Install hangers, supports outside vapour retarder jacket. 
 Supports, Hangers:  

 Apply high compressive strength insulation, suitable for service, at oversized saddles and 
shoes where insulation saddles have not been provided. 

3.4 PIPE INSULATION SCHEDULE  

 Piping within Electrically Hazardous Areas (Class 1 Division 1 or Division 2 spaces):  
 All insulation to be finished with a watertight aluminum or stainless-steel jacket to allow ease 

of washdown. 
 Hydronic Heating Pipes (rigid):  

 TIAC code A-1 with mechanical fastenings or wire or bands and 13 mm cement reinforced 
with one layer of reinforcing mesh. 

 Thickness:  
 ≤ 50Ø: 25mm 
 > 50Ø: 38mm 

 Jackets:  
 Exposed: PVC 
 Concealed: none 

 Domestic Hot Water and Hot Water Recirculation Pipes (rigid):  
 TIAC code A-1 with mechanical fastenings or wire or bands and 13 mm cement reinforced 

with one layer of reinforcing mesh. 
 Thickness:  

 ≤ 50Ø: 25mm 
 > 50Ø: 38mm 

 Jackets:  
 Exposed: PVC 
 Concealed: none 

 Domestic Cold Water Pipes (rigid):  
 TIAC code A-3 with mechanical fastenings or wire or bands and 13 mm cement reinforced 

with one layer of reinforcing mesh. 
 Thickness: 25mm 
 Jackets:  

 Exposed: PVC 
 Concealed: none 

 Drain waste vent pipes (interior aboveground):  
 TIAC code A-3 with mechanical fastenings or wire or bands and 13 mm cement reinforced 

with one layer of reinforcing mesh. 
 Thickness: 25Ø 
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 Jackets:  
 Exposed: PVC 
 Concealed: none 

 Provide for first 1500mm from exterior wall penetration. 

3.5 CLEANING  

 Proceed in accordance with Section 01 74 00 - Cleaning. 
 Upon completion and verification of performance of installation, remove surplus materials, excess 

materials, rubbish, tools and equipment. 
End of Section 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

CLEANING AND START-UP 
OF MECHANICAL PIPING 

SYSTEMS 

Section 23 08 02 
Page 1 of 4 

 

 

Section 23 08 02 Cleaning and Start-up of Mechanical Piping Systems 
PART 1  GENERAL 
1.1 RELATED SECTIONS  

 Section 01 33 00 - Submittal Procedures 
 Section 01 35 29.06 - Submittal Procedures. 
 Section 01 74 11 - Cleaning 
 Section 23 25 00 - HVAC Water Treatment Systems. 

1.2 REFERENCES  

 American Society for Testing and Materials International (ASTM)  
 ASTM E202-00, Standard Test Methods for Analysis of Ethylene Glycols and Propylene 

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

 Material Safety Data Sheets (MSDS). 

1.3 ACTION AND INFORMATION SUBMITTALS  

 Product Data:  
 Submit manufacturer's printed product literature, specifications and datasheet in accordance 

with Section 01 33 00 - Submittal Procedures. Include product characteristics, performance 
criteria, and limitations. 

1.4 DELIVERY, STORAGE AND HANDLING  

 Packing, shipping, handling and unloading:  
 Deliver, store and handle in accordance with manufacturer's written instructions and Section 

01 61 00 - Common Product Requirements. 
 Waste Management and Disposal:  

 Construction/Demolition Waste Management and Disposal: separate waste materials for 
recycling in accordance with Section 01 74 21 - Construction/ Demolition Waste Management 
and Disposal. 

PART 2  PRODUCTS 
2.1 HYDRONIC PIPING AND EQUIPMENT DEGREASANT & DETERGENT  

 Neutral cleaner, compatible with all metals, non-hazardous solution which is capable of removing 
oil, grease, and rust from metal surfaces of system and passivating cleaned metal surfaces of 
system. Cleaning solution shall include:  
 Low foaming non-ionic surfactant for penetrating oily and greasy deposit surfaces. 
 Solvent for dissolving oil and grease. 
 Dispersant for dissolving rust. 
 Reducing agent for corrosion control. 
 Ferrous and non-ferrous metal corrosion inhibitors. 
 Minimum composition of cleaning solution:  

 Tri-sodium phosphate: 0.40 kg per 100 L water in system. 
 Sodium carbonate: 0.40 kg per 100 L water in system. 
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 Low-foaming detergent: 0.01 kg per 100 L water in system. 
 Acceptable material: Ferroquest FQ7103. 

 Liquid non-phosphorus pre-treatment program (alkaline boil-out chemical) for cooling, boiler, and 
heating water systems compatible with all metals. Cleaner to be capable of removing oil, grease, 
sludge, and rust from metal surfaces of system and passivating cleaned metal surfaces of 
system. Cleaning solution shall include:  
 Low foaming non-ionic surfactant for penetrating oily and greasy deposit surfaces. 
 Solvent for dissolving oil and grease. 
 Dispersant for dissolving rust. 
 Reducing agent for corrosion control. 
 Ferrous and non-ferrous metal corrosion inhibitors. 
 Minimum composition of cleaning solution (solid form as supplied by supplier):  

 Sodium hydroxide: 5-10% 
 Sodium silicate: 5-10% 

 Acceptable material: Dubois Chemicals IPAC IPACLEAN PN-39 

2.2 FLUSH & CLEANING WATER  

 All water for system flush and clean to be clean local water 

PART 3  EXECUTION 
3.1 MANUFACTURER'S INSTRUCTIONS  

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

3.2 CLEANING HYDRONIC SYSTEMS  

 Timing: systems operational, hydrostatically tested and with safety devices functional, before 
cleaning is carried out. 

 Install instrumentation such as flow meters, orifice plates, pitot tubes, flow metering valves only 
after cleaning complete.  
 Fully open balancing valves (except those that are factory-set).  

 Cleaning procedures:  
 Provide detailed report outlining proposed cleaning procedures at least 4 weeks prior to 

proposed starting date. Report to include:  
 Cleaning procedures, flow rates, elapsed time. 
 Chemicals and concentrations used. 
 Inhibitors and concentrations. 
 Specific requirements for completion of work. 
 Special precautions for protecting piping system materials and components. 
 Complete analysis of water used to ensure water will not damage systems or equipment. 

 Conditions at time of cleaning of systems:  
 Systems: free from construction debris, dirt and other foreign material. 
 Control valves: operational, fully open to ensure that terminal units can be cleaned properly. 
 Strainers: clean prior to initial fill. 
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 Install temporary filters on pumps not equipped with permanent filters. 
 Install pressure gauges on strainers to detect plugging. 

 Report on Completion of Cleaning:  
 When cleaning is completed, submit report, complete with certificate of compliance with 

specifications of cleaning component supplier. 
 Hydronic systems:  

 Fill system with water, ensure air is vented from system. 
 Fill expansion tanks 1/3 to 1/2 full, charge system with compressed air to at least 35 kPa 

(does not apply to diaphragm type expansion tanks). 
 Use water meter to record volume of water in system to +/- 0.5%. 
 Add chemicals under direct supervision of chemical treatment supplier. 
 Closed loop systems: circulate system cleaner at 60 degrees C for at least 36h. Drain as 

quickly as possible. Refill with water and inhibitors. Test concentrations and adjust to 
recommended levels. 

 Flush velocity in system mains and branches to ensure removal of debris. System pumps 
may be used for circulating cleaning solution provided that velocities are adequate. 

 Add chemical solution to system. 
 Establish circulation, raise temperature slowly to 82 degrees C minimum. Circulate for 12 h, 

ensuring flow in all circuits. Remove heat, continue to circulate until temperature is below 38 
degrees C. Drain as quickly as possible. Refill with clean water. Circulate for 6 h at design 
temperature. Drain and repeat procedures specified above. Flush through low point drains in 
system. Refill with clean water adding to sodium sulphite (test for residual sulphite). 

 Glycol systems:  
 In addition to procedures specified above perform specified procedures. 
 Test to prove concentration will prevent freezing to minus 40 degrees C. Test inhibitor 

strength and include in procedural report. Refer to ASTM E202. 

3.3 START-UP OF HYDRONIC SYSTEMS  

 After cleaning is completed and system is filled:  
 Establish circulation and expansion tank level, set pressure controls. 
 Ensure air is removed. 
 Check pumps to be free from air, debris, possibility of cavitation when system is at design 

temperature. 
 Dismantle system pumps used for cleaning, inspect, replace worn parts, install new gaskets 

and new set of seals. 
 Clean out strainers repeatedly until system is clean. 
 Commission water treatment systems as specified in Section 23 25 00 - HVAC Water 

Treatment Systems. 
 Check water level in expansion tank with cold water with circulating pumps OFF and again 

with pumps ON.  
 Repeat with water at design temperature. 

 Check pressurization to ensure proper operation and to prevent water hammer, flashing, 
cavitation. Eliminate water hammer and other noises. 

 Bring system up to design temperature and pressure slowly. 
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 Perform TAB as specified in Section 23 05 93 - Testing, Adjusting and Balancing for HVAC. 
 Adjust pipe supports, hangers, springs as necessary. 
 Monitor pipe movement, performance of expansion joints, loops, guides, anchors. 
 If sliding type expansion joints bind, shut down system, re-align, repeat start- up procedures. 
 Re-tighten bolts using torque wrench, to compensate for heat-caused relaxation. Repeat 

several times during commissioning. 
 Check operation of drain valves. 
 Adjust valve stem packings as systems settle down. 
 Fully open balancing valves (except those that are factory-set). 
 Check operation of over-temperature protection devices on circulating pumps. 
 Adjust alignment of piping at pumps to ensure flexibility, adequacy of pipe movement, 

absence of noise or vibration transmission. 

3.4 CLEANING  

 Proceed in accordance with Section 01 74 11 - Cleaning. 
 Upon completion and verification of performance of installation, remove surplus materials, excess 

materials, rubbish, tools and equipment. 
End of Section 
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Section 23 09 33 Electric and Electronic Control System for HVAC 
PART 1  GENERAL 
1.1 SUMMARY  

 Section Includes:  
 Control device requirements 
 At minimum detailed narrative description of Sequence of Operation of each system including 

ramping periods and reset schedules.  
 Control Description Logic (CDL) for each system. 
 Input/Output Point Summary Tables for each system. 
 System Diagrams: schematics for each system are presented on the mechanical 

drawings including control devices and points. 

1.2 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 61 00 - Common Product Requirements. 
 Section 01 78 00 - Closeout Submittals. 
 Section 23 05 03 - Mechanical Start-up 
 Section 23 05 93 - Testing, Adjusting and Balancing for HVAC 

1.3 REFERENCE STANDARDS  

 American National Standards Institute (ANSI)/ Institute of Electrical and Electronics Engineers 
(IEEE).  
 ANSI/IEEE 260.1-2004, American National Standard Letter Symbols Units of Measurement 

(SI Units, Customary Inch-Pound Units, and Certain Other Units). 
 ANSI/IEEE C57.13-1993, Standard Requirements for Instrument Transformers. 

 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (ASHRAE).  
 ASHRAE Applications Handbook, SI Edition. 

 Canadian Standards Association (CSA)   
 CSA-C22.1 (latest edition), Canadian Electrical Code, Part I, Safety Standard for Electrical 

Installations. 
 CSA C22.2 (latest edition), Canadian Electrical Code, Part II, General Requirements 
 C22.2 No.205 (latest edition), Signal Equipment. 
 CAN/CSA-Z234.1 (latest edition), Canadian Metric Practice Guide. 

 Institute of Electrical and Electronics Engineers (IEEE).  
 IEEE C37.90.1-02, Surge Withstand Capabilities (SWC) Tests for Relays and Relay Systems 

Associated with Electric Power Apparatus. 
 National Electrical Manufacturer's Association (NEMA).  

 NEMA 250-03, Enclosures for Electrical Equipment (1000 Volts Maximum). 

1.4 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  
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 Submit manufacturer's instructions, printed product literature and data sheets for electric and 
electronic control system for HVAC and include product characteristics, performance criteria, 
physical size, finish and limitations. 

 Quality Control:  
 Provide equipment and material from manufacturer's regular production, CSA certified, 

manufactured to standard quoted plus additional specified requirements. 
 Submit proof of compliance to specified standards with shop drawings and product data. 

Label or listing of specified organization is acceptable evidence. 

1.5 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements. 

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

 Storage and Handling Requirements:  
 Store materials in dry location and in accordance with manufacturer's recommendations in 

clean, dry, well-ventilated area. 
 Store and protect electric and electronic control systems from nicks, scratches, and 

blemishes. 
 Replace defective or damaged materials with new. 

1.6 QUALITY ASSURANCE  

 Ensure qualified installers perform work. 
 Ensure qualified supervisory personnel continuously direct and monitor Work and attend site 

meetings. 

1.7 EXISTING CONTROLS COMPONENTS  

 Utilize existing control wiring as indicated. 
 Utilize existing control devices only where expressly identified on drawings as not requiring 

replacement. 
 Remove existing controls not re-used or not required.  

PART 2  PRODUCTS 
2.1 GENERAL  

 Control devices of each category to be of same type and manufacturer. 
 External trim materials to be corrosion resistant. Internal parts to be assembled in watertight, 

shockproof, vibration-proof, heat resistant, assembly. 
 Operating conditions: 0 - 32 degrees C with 10 - 90% RH (non-condensing) unless otherwise 

specified. 
 Terminations: use standard conduit box with slot screwdriver compression connector block unless 

otherwise specified. 
 Transmitters and sensors to be unaffected by external transmitters including walkie talkies. 
 Account for hysteresis, relaxation time, maximum and minimum limits in applications of sensors 

and controls. 
 Outdoor installations: use weatherproof construction in NEMA 4 enclosures. 
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 Devices installed in user occupied space not exceed Noise Criteria (NC) of 35. Noise generated 
by any device must not be detectable above space ambient conditions. 

 Range: including temperature, humidity, pressure, as indicated in Sequences of Operation. 

2.2 WIRING  

 In accordance with Division 26.  
 Division 26 shall take precedent where conflicts exist. 

 For wiring under 70 volts use FT6 rated wiring where wiring is not run in conduit. Other cases use 
FT4 wiring. 

 Wiring must be continuous without joints. 

2.3 TERMINAL BOXES  

 To requirements of Canadian Electrical Code and Division 26. 

2.4 CONDUIT  

 To requirements of Canadian Electrical Code and Division 26. 

2.5 TRANSFORMERS  

 Provide CSA approved transformers of required kVa and voltage. 

2.6 PILOT LIGHTS  

 General: CSA approved, neon or LED, gasketed, spring return push to test, heavy duty 
 Size:30.5mm 
 Colour: as indicated 
 Voltage: as required 
 Acceptable material: Square D, Allen Bradley. 

2.7 RELAYS AND CONTACTS  

 CSA approved, contacts and throws as required. 
 Break/make on time delay as required. 
 Electromechanical Relays  

 Double voltage, DPDT, plug-in type with termination base. 
 Coils: rated for 24V DC, provide transformer for other voltage 
 Contacts: rated at 5 amps at 120 V AC. 
 Relay to have visual status indication 

 Solid State Relays  
 Relays to be socket or rail mounted. 
 Relays to have LED Indicator. 
 Input and output Barrier Strips to accept 14 to 28 AWG wire. 
 Operating temperature range to be -20 degrees C to 70 degrees C. 
 Relays to be CSA Certified. 
 Input/output Isolation Voltage to be 4000 VAC at 25 degrees C for 1 second maximum 

duration. 
 Operational frequency range, 45 to 65 HZ. 
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 Input  
 Control voltage, 3 to 32 VDC. 
 Drop out voltage, 1.2 VDC. 
 Maximum input current to match AO (Analog Output) board. 

 Output  
 AC or DC Output Model to suit application. 

 Adjustable Timing Relays  
 Requirements per Solid State Relays as supplemented herein. 
 Adjustable timer to provide cycle timing operation of equipment for a set duration per each 

cycle time such as 5 minutes per hour. 
 Acceptable Material: Square D, Allen Bradley, Eaton 

2.8 CURRENT SENSOR  

 Provide sealed current sensor/relay 0-24Vac SPST, open on failure. 
 Sensor to measure current of three phases where applicable. 
 Frequency insensitive from 10 - 80 hz. 
 Accuracy to 0.5% full scale. 
 Adjustable latch level. 
 Adjustable mounting bracket to allow for secure/safe mounting inside MCC. 

2.9 CURRENT SENSING RELAYS  

 Suitable to detect belt loss or motor failure. 
 Trip point adjustment, output status LED. 
 Split core for easy mounting. 
 Induced sensor power. 
 Relay contacts: capable of handling 0.5 amps at 30 VAC / DC. Output to be NO solid state. 
 Suitable for single or 3 phase monitoring. For 3-Phase applications: provide for discrimination 

between phases. 
 Adjustable latch level. 

2.10 HAND-OFF-AUTO SWITCH WITH CURRENT SENSING  

 General: Combined industrial grade load-switching relay, current status switch, and Hand-Off-
Auto (HOA) switch in one enclosure. Suitable for detecting belt loss or motor failure. 

 Enclosure: to provide physical separation and multiple wiring exits to isolate control and high 
voltage wiring, suitable for mounting directly on 2-gang or 4-gang junction boxes, nippled to a 
field enclosure, or stand alone. 

 Power supply: induced from monitored conductor 
 Relay:  

 30VAC/DC, 1.0A, SPST field selectable for NO or NC operation. 
 Rated for 0.5-15A 120V/1ph, 1HP and smaller motors. 

 Current sensor:  
 Adjustable trip points  

 Indicator LEDs for status and relay power. 
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 Approvals: UL508 
 Acceptable material: Veris Hawkeye H548 

2.11 THERMOSTAT (HEAVY-DUTY, LINE VOLTAGE, HEATING AND COOLING)  

 Heavy-duty line voltage thermostat, wall mounted, single pole, single throw (SPST), for heating or 
cooling with:  
 Full load rating: 16 A at 120 V. 
 Temperature setting range: 5 degrees C to 30 degrees C. 
 Thermometer range: 5 degrees C to 30 degrees C. 
 Markings in 10 degree increments. 
 Differential temperature fixed at 1.1 degrees C. 

 Acceptable material:  
 Honeywell Series T4051A. 
 Electrically Hazardous Space (Class 1 Div 1 rated): Dwyer Model 862E, Easton HRC 

2.12 MODULATING TEMPERATURE CONTROLLER (REMOTE BULB)  

 .1 Electronic on/off or modulating control, remote bulb sensor, LCD display. 
 Range: -40°C - 105°C 
 Output: 4-20mA or 0-18Vdc 
 Accuracy: +/- 0.5°C at 25°C 
 Input voltage: 24vac or 120/240Vac 
 Acceptable material: Honeywell T775A / Johnson / Siemens 

2.13 THERMOSTAT (REMOTE BULB)  

 Line voltage remote bulb type thermostat with:  
 8 A rating on 120 V. 
 3 m copper capillary tube nylon coated. 
 Moisture and dust-resistant enclosure. 

2.14 THERMOSTAT GUARDS  

 Thermostat guards: plastic. Slots for air circulation to thermostat. 

2.15 TEMPERATURE SENSORS  

 General: except for room sensors to be resistance or thermocouple type to following 
requirements:  
 Thermocouples: limit to temperature range of 200degrees C and over. 
 RTD's: 100 or 1000 ohm at 0degrees C (plus or minus 0.2 ohms) platinum element with strain 

minimizing construction, 3integral anchored leadwires. Coefficient of resistivity: 0.00385 
ohms/ohm degrees C. 

 Sensing element: hermetically sealed. 
 Stem and tip construction: copper or type 304 stainless steel. 
 Time constant response: less than 3 seconds to temperature change of 10 degrees C. 
 Immersion wells: NPS 3/4, stainless steel spring loaded construction, with heat transfer 

compound compatible with sensor. Insertion length 100 mm as indicated. 
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 Room temperature sensors and display wall modules.  
 Temperature sensing and display wall module.  

 LCD display to show space temperature and temperature setpoint. 
 Buttons for occupant selection of temperature setpoint and occupied/ unoccupied mode. 
 Jack connection for plugging in laptop personal computer contractor supplied palm 

compatible handheld device for access to zone bus. 
 Integral thermistor sensing element 10,000 ohm at 24 degrees. 
 Accuracy 0.2 degrees C over range of 0 to 70 degrees C. 
 Stability 0.02 degrees C drift per year. 
 Separate mounting base for ease of installation. 

 Room temperature sensors.  
 Wall mounting, in slotted type covers having brushed aluminum finish, with guard as 

indicated. 
 Element 10-50mm long RTD with ceramic tube or equivalent protection or thermistor, 

10,000 ohm, accuracy of plus or minus 0.2 degrees C. 
 Provide guard where indicated on plans. 

 Duct temperature sensors:  
 General purpose duct type: suitable for insertion into ducts at various orientations, 

insertion length 460 mm as indicated. 
 Averaging duct type: incorporates numerous sensors inside assembly which are 

averaged to provide one reading. Minimum insertion length 6000 mm. Bend probe at field 
installation time to 100 mm radius at point along probe without degradation of 
performance. 

 Outdoor air temperature sensors:  
 Outside air type: complete with probe length 100 - 150 mm long, non- corroding shield to 

minimize solar and wind effects, threaded fitting for mating to 13 mm conduit, 
weatherproof construction in NEMA 4 enclosure. 

2.16 TEMPERATURE TRANSMITTERS  

 Input circuit: to accept 3-lead, 100 or 1000 ohm at 0 degrees C, platinum resistance detector type 
sensors. 

 Power supply: 24 V DC into load of 575 ohms. Power supply effect less than 0.01 degrees C per 
volt change. 

 Output signal: 4 - 20 mA into500 ohm maximum load. 
 Input and output short circuit and open circuit protection. 
 Output variation: less than 0.2 % of full scale for supply voltage variation of plus or minus 10 %. 
 Combined non-linearity, repeatability, hysteresis effects: not to exceed plus or minus 0.5 % of full 

scale output. 
 Maximum current to 100 or 1000 ohm RTD sensor: not to exceed 25 mA. 
 Integral zero and span adjustments. 
 Temperature effects: not to exceed plus or minus 1.0 % of full scale/ 50degrees C. 
 Long term output drift: not to exceed 0.25 % of full scale/ 6 months. 
 Transmitter ranges: select narrowest range to suit application from following:  

 Minus 50 degrees C to plus 50 degrees C, plus or minus 0.5 degrees C. 
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 0 to 100 degrees C, plus or minus 0.5 degrees C. 
 0 to 50 degrees C, plus or minus 0.25 degrees C. 
 0 to 25 degrees C, plus or minus 0.1 degrees C. 
 10 to 35 degrees C, plus or minus 0.25 degrees C. 

2.17 PRESSURE TRANSDUCER  

 Combined sensor and transmitter measuring pressure.  
 Internal materials: suitable for continuous contact with industrial standard instrument air, 

compressed air, water, steam, as applicable. 
 Output signal: 4 - 20 mA into 500 ohm maximum load. 
 Output variations: less than 0.2 % full scale for supply voltage variations of plus or minus 10 %. 
 Combined non-linearity, repeatability, and hysteresis effects: not to exceed plus or minus 0.5 % of 

full scale output over entire range. 
 Temperature effects: not to exceed plus or minus 1.5 % full scale/ 50 degrees C. 
 Over-pressure input protection to at least twice rated input pressure. 
 Output short circuit and open circuit protection. 
 Accuracy: plus or minus 1% of Full Scale. 

2.18 CONTROL VALVES  

 General  
 Provide pressure rated valves as indicated or specified. Shut off head shall be 200 kPa. 
 Provide hydronic valves as follows:  

 Three-Way Mixing: To be piped so that full flow exists on the coil unless otherwise 
indicated in the power off position. Valve to be sized based on design flow rates indicated 
on drawings. 

 Three-Way Mixing: To be piped so that full flow exists on the Heat. Exchanger side, 
unless otherwise indicated in the power off position. Valve to be sized based on design 
flow rates indicated on drawings. 

 Two way: Size to be based on design flow rates indicated on drawings. 
 Indicate CV rating of valves on shop drawings. 

 Body: globe style, characterized ball.  
 Flow characteristic as indicated on control valve schedule: quick opening. 
 Flow factor (KV) as indicated on control valve schedule: CV in imperial units. 
 Normally open, as indicated. 
 Two port, as indicated. 
 Leakage rate ANSI class IV, 0.01% of full open valve capacity. 
 Packing easily replaceable. 
 Stem, stainless steel. 
 Plug and seat, stainless steel, brass, bronze. 
 Disc, replaceable, material to suit application. 
 NPS 2 and under:  

 Screwed National Pipe Thread (NPT) tapered female connections. 
 Valves to ANSI Class 250, valves to bear ANSI mark. 
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 Rangeability 50:1minimum 
 NPS 2 and larger:  

 Flanged connections. 
 Valves to ANSI Class 150 or 250 as indicated, valves to bear ANSI mark. 
 Rangeability 100:1minimum. 

2.19 VALVE AND DAMPER ACTUATORS - GENERAL USE  

 All automatically controlled devices, unless specified otherwise elsewhere, shall be provided with 
electronic actuators sized to operate their appropriate loads with sufficient reserve power to 
provide smooth modulating action or two-position action and tight close-off. 

 Where two or more actuators are to be operated in sequence with each other, sequencing shall 
be by digital sequencing with separate analog outputs, as specified in the sequence of operation. 

 Provide spring return for "fail-safe" in NC/NO positions as required. 
 Dampers: Direct coupled to drive shafts only. Connection by drive linkages to dampers is not 

acceptable. 

2.20 ELECTRONIC/ELECTRIC VALVE ACTUATORS  

 Construction: steel, cast iron, aluminum. 
 Control signal: 4-20 mA DC.  

 Two position: rated for voltage powering actuator.  
 Modulating: 0 - 10 V DC or 4 - 20 mA DC. 

 Positioning time: to suit application. 90 sec maximum. 
 Fail to normal open position unless otherwise indicated. 
 Scale or dial indication of actual control valve position. 
 Size actuator to meet requirements and performance of control valve specifications. 
 For interior and perimeter terminal heating applications floating control actuators are acceptable. 

2.21 ELECTRONIC CONTROL DAMPER ACTUATOR  

 Direct mount proportional type as indicated. 
 Spring return for "fail-safe" in Normally Open or Normally Closed position as indicated. 
 Operator: size to control dampers against maximum pressure and dynamic closing/opening 

pressure, whichever is greater. 
 Power requirements: 5 VA maximum, 120V AC or 24 V AC to suit application and installation 

location. 
 Operating range: 0 - 10 V DC or 4 - 20 mA DC.  

 Two position: rated for voltage powering actuator.  
 Modulating: 0 - 10 V DC or 4 - 20 mA DC. 

 Damper actuator to drive damper from full open to full closed in:  
 Two position: 30 seconds or less. 
 Modulating: less than 90 seconds. 

2.22 TEMPERATURE SWITCHES  

 Operate automatically. Reset automatically, except as follows:  
 Low temperature detection: manual reset. 
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 High temperature detection: manual reset. 
 Adjustable setpoint and differential. 
 Accuracy: plus or minus 1 degrees C. 
 Snap action rating: 120V, 15 amps as required. Switch to be DPST for hardwire and control 

system connections. 
 Type as follows:  

 Room: for wall mounting on standard electrical box with protective guard as indicated. 
 Duct, general purpose: insertion length = 460 mm. 
 Thermowell: stainless steel, with compression fitting for NPS 3/4 thermowell. Immersion 

length: 100 mm. 
 Low temperature detection: continuous element with 6000 mm insertion length, duct 

mounting, to detect coldest temperature in any 30 mm length. 
 Strap-on: with helical screw stainless steel clamp. 

2.23 FLOW SWITCHES  

 Paddle type  
 Flow switch for low flow water applications, SPDT, snap acting, pipe size as indicated, CSA 

Enclosure, rated at 16 A at 120 V, 25mmØ NPT connection. 
 Maximum liquid temperature 121 degrees C. Maximum liquid gauge pressure of 1034 kPa 

ambient temperature range 0 degrees C to 82 degrees C. 
 Acceptable material: ITT McDonnel Miller FS4-3. 

 Thermal dispersion type, no indication  
 Sensor consisting of two RTD elements, one being a reference and the second with a heating 

element to increase its temperature above the process fluid temperature. Integral electronics 
detect the temperature difference between the two RTD elements and provide flow indication.  
 Operating principle based on temperature difference being the greatest when fluid is 

stationary and decreasing as flow rates increase which will cool the heated element. 
 Setpoint adjustable to switch at desired temperature difference (flow rate setpoint). 
 Power: to suit application, 12VDC, 120V AC, or 24 VDC/AC 
 Acceptable material: Ameritrol Inc FM series 

2.24 PRESSURE AND DIFFERENTIAL PRESSURE SWITCHES  

 Internal material: suitable for continuous contact with compressed air, water, steam, etc., as 
applicable. 

 Switch: snap action type, rated at 24 V DC 
 Switch assembly: to operate automatically and reset automatically when conditions return to 

normal. Over-pressure input protection to at least twice rated input pressure. 
 Accuracy: within 2% repetitive switching. 
 Provide switches with isolation valve and snubber, where code allows, between sensor and 

pressure source. 
 Switches on steam and high temperature hot water service: provide pigtail syphon. 
 Pressure switch for water:  

 At range as indicated to gauge pressure of 1034 kPa with auto reset, contacts open on rise.  
 Maximum allowable gauge pressure of 1.2 MPa. Full load 16 A at 120 V, ULC rated. 
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2.25 FUEL OIL LEVEL SWITCHES  

 Brass column mounted, total four magnetic actuated reed switches, buna-N floats enclosing 
magnets, 50Ø NPT bushing for tank connection. Reed switches to be SPDT to operate on rise or 
drop as required, low voltage, 20va. 

 Listing: CSA/UL listed for service. 
 Acceptable material: Gems Series LS800, Ktech Industrial FS-801 

2.26 THERMOSTATIC VALVE (REMOTE BULB)  

 Self acting, two way thermostatic valve with hermetically sealed remote bulb sensor. Open on 
drop in temperature. Differential Pressure: 0-1000 kPa, maximum working pressure, 1600 kPa. 

 Acceptable material: Danfoss 

2.27 BOILER CONTROLLER  

 Microprocessor PID controller, CSA approved and meeting ICES & FCC regulations for EMI/RFI. 
 Enclosure: blue PC+ABS plastic with metal top and bottom conduit connections walls, NEMA 

type 1 
 Power: 115Vac, 60Hz, 18VA 
 Secondary Pump relays: 240VAC, 10 Amp, 1/2 Hp 
 Boiler Pump relays: 240VAC, 5 Amp, 1/3 Hp 
 Alarm relays: 240Vac, 5 Amp, 1/6 Hp 
 Modulating outputs: 4 outputs each @ 0-10 V-DC / 4-20mA (up to 1000ohm load). 
 Calls: 24 VAC or shorts 
 Functions:  

 Outdoor air reset. 
 Staged control for up to four on/off or modulating boilers and their primary pumps and control 

of domestic hot water production. 
 First On/Last Off or First On/First Off boiler rotation. 
 Lead/standby operation of system (secondary) pumps. 
 Installer and advanced access levels. 
 Dedicated boiler pump control output for each boiler (primary pumps). 
 Dedicated pump control outputs for each heating water system pump (secondary pumps). 
 Pump purge run timer 
 Test sequence. 
 Pump exercising. 
 Temperature monitoring for common boiler return water, individual boiler supply water, 

system supply water, and system return water sensors. 
 System pressure monitoring and alarm. 
 Alarm per boiler/pump or Alarm levels. 
 Warm weather shutdown. 

 Acceptable Material: Tekmar Boiler Control Model 284 
 Temperature Sensors:   

 General: NTC thermistor, 10kOhm @ 25degC, +/- 0.2 °C,  
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 Outdoor sensor: Tekmar 070, operating range -51°C to 60°C 
 Universal temperature sensor: Tekmar 082, operating range -51°C to 105°C 

2.28 PERCENTAGE CYCLE TIMER SWITCH  

 General: Field adjustable timer for repetitive cycling for short-cycle applications.  
 Temporary and permanent manual overrides, with front cover buttons/settings 
 8 field-selectable cycle durations of 30 seconds, 1, 3, 5, 10, 30 minutes and 1 or 4 hours 
 30 separate positions enable precise percentage ON time selection  
 No DIP switches to program cycle time, user settings stored in non-volatile memory  

 Enclosure: Type 3R indoor/outdoor aluminum enclosure, two slotted mounting holes on 5" 
centers and a ½" knockout for conduit connection. 

 Power requirements: 120V/240V 
 Output relay: SPST or SPDT 
 Load rating  

 Motor :1 HP @ 120 VAC, 2 HP @ 240 VAC 
 Resistive Load Ratings Ranges: 20 A @ 28 VDC or 120/240 VAC 

 Acceptable material: Intermatic CT2000, TORK EJWT 

2.29 CONTROL PANELS - GENERAL  

 Fabrication: finished steel cabinet type for surface or recessed mounting as indicated, locking 
handle and gaskets. 

 Approvals: CSA approved construction. 
 Finish and mounting  

 Finished architectural spaces: Type 304 brush finish stainless steel cover, Grey cabinet, 
white backplate finished. semi-recessed mounted. 

 Mechanical spaces: grey cover, grey cabinet, white backplate. Surface mounted. 
 Size  

 Where panel size inadequate for controllers specified provide two or more connected 
cabinets as required.  

 For recessed panels minimize panel size and panel depth to be suitable for installation in 
nominal 100mm thick steel stud wall. 

 Wiring: all wiring to be thru common terminal strip(s) located within cabinet. 
 Pilot lights: solid colour size and type as indicated. 
 Test/control buttons: intermittent push button type and size as indicated. 
 Audible alarm: not required. 
 Lamacoids: as per Section 23 05 53 -Mechanical Identification. 
 Auto dialer: provide auxiliary NO/NC Type C dry contacts for auxiliary automatic dialer operation 

when indicated. See Division 26. 
 Panels interconnection: provide contacts, relays and required equipment for interconnection with 

remote panels as required. 
 Alarm and control points: As indicated on drawings, all alarm points to be latching type. 
 Panel descriptions:  

 See drawing schematics 
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2.30 CONTROL PANELS - FUEL OIL  

 General requirements per "Control Panels - General" 
 Description: terminal strip, manual reset on pump failure, 4 float switch monitoring.  

 Packaged duplex fuel oil transfer pump control panel 
 120V single phase power service, magnetic motor starters, H-O-A selector switches for each 

pump, manual reset on pump failure 
 Auto pump rotation on total run time (adjustable) with manual selector switch for pump 1, 

pump 2, or auto. 
 Pilot lights, minimum: power on pilot light (white), two run pilot lights (green), lead pump 

failure light (red), high and low pressure cut out alarm lights (red), low and high level tank 
alarm lights (amber), drip tray leak alarm lights (red). 

 Float switch monitoring:  
 Main exterior storage tank: low level 
 Boiler day tank: 4 level switches for filling control 
 Generator day tank: 4 level switches for filling control 
 Critical Day Tank (CDT): where indicated, 1 level switch for each day tank not vented via 

an overflow pipe to the main exterior storage tank. 
 Solenoid valve control:  

 Main exterior storage tank: anti-siphon solenoid valve 
 Boiler day tank: fill solenoid valve 
 Generator day tank: fill solenoid valve 

 Pressure control  
 High pressure switch with time delay to stop pump(s) should downstream pressure 

increase above setpoint for an adjustable set time delay during pump operation. 
 Low pressure switch with time delay to stop pump(s) should downstream pressure not 

remain above setpoint for an adjustable time delay during pump operation. 
 Terminal strip for field wiring to equipment and control devices. 

 Acceptable Material: Albany Pump Fuel Pump Control Panel, Viking Pump Canada Control 
Panel. 

2.31 SPECIAL SUPPORTS  

 Structural grade steel, primed and painted after fabrication and prior to installation. 

PART 3  EXECUTION 
3.1 EXAMINATION  

 Verification of Conditions: verify that conditions of substrate previously installed under other 
Sections or Contracts are acceptable for electric and electronic control systems installation in 
accordance with manufacturer's written instructions.  
 Visually inspect substrate in presence of General Contractor and Consultant or their 

designated representative. 
 Inform General Contractor and Consultant or their designated representative of unacceptable 

conditions immediately upon discovery. 
 Proceed with installation only after unacceptable conditions have been remedied. 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

ELECTRIC AND ELECTRONIC 
CONTROL SYSTEM FOR 

HVAC 

Section 23 09 33 
Page 13 of 21 

 

 

3.2 INSTALLATION  

 Install all systems and hardware in accordance with the requirements of this specification, 
Division 26, good controls practice and the requirements of Canadian Electrical Code. 

 Install all equipment, components so that manufacturer's and CSA labels are visible and legible 
after commissioning is complete. 

 Follow building lines. 
 Run all systems exposed and do not pass thru or touch un-heated ducts or enclosures. 
 Electrical:  

 Complete installation in accordance with Section 26 05 00 - Common Work Results for 
Electrical and other Division 26 requirements 

 Terminate wires with screw terminal type connectors suitable for wire size, and number of 
terminations. 

 All wiring to be in conduit. Wiring, conduit connections, and fittings to be as per the 
requirements of Canadian Electrical Code.  
 Provide complete conduit system to link equipment, sensors, actuators, controllers, and 

field panels. 
 Conduit sizes to suit wiring requirements and to allow for future expansion capabilities 

specified for systems. 
 Maximum conduit fill not to exceed 75%. 
 Design drawings do not show conduit layout. 

 Wiring of line voltage mechanical equipment as per Division 26 and Canadian Electrical 
Code. 

 Locate thermostat sensors 1500 mm above floor as indicated. When conflict occurs follow 
Consultant's instructions. 

 On outside wall, mount thermostats on bracket or insulated pad 25 mm from exterior wall. 
 Install remote sensing device and capillary tube in metallic conduit. Conduit enclosing capillary 

tube must not touch heater or heating cable. 

3.3 ELECTRIC - GENERAL  

 Complete installation in accordance with requirements of:  
 Division 26, this specification. 
 Electrical safety Code of Province/Territory having jurisdiction. 
 ANSI/NFPA 70-1996SB 
 ANSI C2-1997. 

 Fully enclose or properly guard electrical wiring, terminal blocks, all high voltage above 70 V 
contacts and mark to prevent accidental injury. 

 Conform to all manufacturer's recommendations for storage, handling and installation. 
 Check all factory connections and joints. Tighten where necessary to ensure continuity. 
 Install electrical equipment between 1000 and 2000 mm above finished floor wherever possible 

and adjacent to related equipment. 
 Shield and mark all live parts "LIVE 120 VOLTS" or other appropriate voltage. 
 Holes through exterior wall and roofs: flash and make weatherproof. 
 All PLC to be connected to dedicated surge and transient protected power supply. Reference 

Division 26. 
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3.4 TEMPERATURE AND HUMIDITY SENSORS  

 Stabilize to ensure minimum field adjustments or calibrations. 
 Readily accessible and adaptable to each type of application to allow for quick easy replacement 

and servicing without special tools or skills. 
 Outdoor installation:  

 Protect from solar radiation and wind effects by non-corroding shields. 
 Install in NEMA 4 enclosures. 

 Duct Installations:  
 Do not mount in dead air space. 
 Locate within sensor vibration and velocity limits. 
 Securely mount extended surface sensor used to sense average temperature. 
 Thermally isolate elements from brackets and supports to respond to air temperature only. 
 Support sensor element separately from coils, filter racks. 

 Averaging duct type temperature sensors.  
 Install averaging element horizontally across the ductwork starting 300 mm from top of 

ductwork. Each additional horizontal run to be no more than 300 mm from one above it. 
Continue until complete cross sectional area of ductwork is covered. Use multiple sensors 
where single sensor does not meet required coverage. 

 Wire multiple sensors in series for low temperature protection applications. 
 Wire multiple sensors separately for temperature measurement. 
 Use software averaging algorithm to derive overall average for control purposes. 

 Thermowells: install for piping installations.  
 Locate well in elbow where pipe diameter is less than well insertion length. 
 Thermowell to restrict flow by less than 30%. 
 Use thermal conducting paste inside wells. 

3.5 PANELS  

 Arrange for conduit and tubing entry from top, bottom or either side. 
 Wiring and tubing within panels: locate in trays or individually clipped to back of panel. 
 Identify wiring and conduit clearly. 

3.6 PAINTING  

 Painting: in accordance with Section 09 91 99 – Painting for Minor Works, supplemented as 
follows:  
 Clean and touch up marred or scratched surfaces of factory finished equipment to match 

original finish. 
 Restore to new condition, finished surfaces too extensively damaged to be primed and 

touched up to make good. 
 Clean and prime exposed hangers, racks, fastenings, and other support components. 
 Paint unfinished equipment installed indoors to EEMAC 2Y-1 

3.7 IDENTIFICATION  

 Identify field devices in accordance with Section 25 05 54 - EMCS: Identification. 
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3.8 PRESSURE AND DIFFERENTIAL PRESSURE SWITCHES AND SENSORS  

 Install isolation valve and snubber on sensors between sensor and pressure source where code 
allows.  
 Protect sensing elements on steam and high temperature hot water service with pigtail 

syphon between valve and sensor. 

3.9 START-UP  

 Provide representative to assist in Building Start Up as specified in Section 23 05 00. 
 Representative is to be on site when Start Up testing is performed. Adjust equipment to suit 

balancing of systems. 

3.10 TESTING - GENERAL  

 Testing to include.  
 Testing and verification of all systems. 

 Perform work under direction of, and in presence of, Owner or their representative where 
indicated. 

 Provide all test equipment including two-way radios where required for remote communication. 
 Inform, and obtain approval from Owner or their representative in writing at least 14 days prior to 

tests. Indicate:  
 Testing procedures, anticipated results. 
 Names of testing personnel. 

 Co-ordinate with all other trades. 
 Correct deficiencies, re-test in presence of Owner or their representative until satisfactory 

performance is obtained. 
 Acceptance of tests will not relieve Contractor from responsibility for ensuring that complete 

systems meet every requirement of Contract. 

3.11 ACCEPTANCE TESTS  

 Upon completion of installation perform operational test of entire system under direction of Owner 
or their representative. 

 Provide:  
 At least one technical personnel capable of adjusting field hardware and devices. 

 Purpose: to demonstrate that control system functions in accordance with all contract 
requirements. 

 Test to last at least 2 consecutive 24 hour days. 
 Tests to include:  

 Demonstration of correct operation of all controlled devices. 
 Demonstration of operation of all sequences and alarms as per design control logic. 
 Testing and calibration all devices. 
 Testing and calibration of each controller using calibrated instruments. 

 System is accepted if:  
 Control system and devices operate as per intent of specifications and drawings to the 

satisfaction of the Owner. 
 Correct all defects when they occur and before resuming test. 
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3.12 CLEANING  

 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.  
 Leave Work area clean at end of each day. 

 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01 74 00 - Cleaning. 

 Waste Management: separate waste materials for reuse or recycling in accordance with Section 
01 74 19 - Waste Management and Disposal.  
 Remove recycling containers and bins from site and dispose of materials at appropriate 

facility. 

3.13 CONTROL SEQUENCES - EXISTING PUMP ROOM & WET WELL VENTILATION  

 The existing AHU-1 (with integral heating coil) and associated outside air damper serve the 
existing pump room and wet well.  
 System to remain as installed except  

 Existing motor and 2-speed motor starter are to be replaced with a VFD rated motor and 
VFD drive. 

 Existing 3-way modulating control valve for hydronic heating coil to be replaced with a 2-
way modulating control valve and coil piping revised to suit. The existing duct thermostat 
and signal wiring to the existing control valve are to be retain and reused with the new 
control valve. 

 Existing AHU-1 system controls and sequence of operation to remain except as follows:  
 AHU-1 low/high speed signals from PLC system to be removed and replaced with new signal 

for VFD speed. Coordinate with Electrical (Division 26) and I&C (Division 40)  
 If sewage IS PRESENT in existing wet well  

 Existing AHU "low speed" signal to be revised to 50% VFD speed. 
 Existing AHU "high speed" signal to be revised to 100% VFD speed. 

 If sewage is NOT present in existing wet well  
 AHU to be enabled in "No sewage present / wet well clean" mode via selection in 

PLC HMI. 
 AHU to operate continuously at 30% speed. 
 On high-gas alarm, existing gas detection system to override VFD speed setting to 

"high speed" 

3.14 CONTROL SEQUENCES - NEW PUMP ROOM & WET WELL VENTILATION  

 The New Pump Room and New Wet Well are each served by a dedicated exhaust fan for odor 
control and high gas removal.  
 Exhaust fan EF-2 and associated exhaust air backdraft damper and outside air damper 

provide ventilation for the New Pump Room. 
 Exhaust fan EF-3 and associated exhaust air backdraft dampers and roof gooseneck provide 

ventilation for the New Wet Well. 
 These fans do not and are not intended to provide sufficient airflow to allow the space 

electrical hazard classification to be lower below Class 1 Division 1. 
 New Pump Room  

 Exhaust fan EF-2 to be activated by Hand-Off-Auto selector switch, cyclic timer switch, or by 
high-gas signal from PLC.  
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 Enable signal for fan to also open associated fast opening outside air damper.  
 Tempering of outside air to be provided by unit heater UH-4 installed near outside air 

opening.  
 HOA switch "Hand" position to manually enable fan. 
 HOA switch "Off" position to manually disable fan. 
 HOA switch "Auto" position to:  

 Enable fan on high-gas signal from PLC. 
 Enable fan on cycling timer for X minutes per hour.  

 Initial timer setpoint: 5 minutes per hour. 
 Fan to have provisions for future automatic control means via a Hand-Off-Auto switch. 
 A current sensor to provide fan status and indicate when fan is running to PLC. 

 New Wet Well  
 Exhaust fan EF-3 to be activated by Hand-Off-Auto selector switch or cyclic timer switch.  

 HOA switch "Hand" position to manually enable fan. 
 HOA switch "Off" position to manually disable fan. 
 HOA switch "Auto" position to:  

 Enable fan on cycling timer for X minutes per hour.  
 Initial timer setpoint: 5 minutes per hour. 

 A current sensor to provide fan status and indicate when fan is running to PLC. 
 Vent pipe from wet well through roof with gooseneck to provide passive ventilation for wet 

well and make-up air when exhaust fan is operating 
 Alarms  

 The following conditions will cause an alarm signal, indication at the system control panel, 
and signal to the PLC  
 EF-2 enable/status mismatch to PLC. 
 EF-3 enable/status mismatch to PLC. 

 The following condition will cause a trouble signal and indication at the system control panel:  
 Fan EF-2 dirty filter, filter pressure is above the differential pressure sensor switch 

setpoint. 

3.15 CONTROL SEQUENCES - BOILER ROOM COOLING  

 The Boiler Room Cooling system consists of an inline fan (CF-1), outside air damper, intake filter, 
and reverse acting thermostat.  

 On rise above temperature setpoint, the reverse acting thermostat to activate the outside air 
damper. The damper end switch to start the fan once the damper is open.  
 Initial setpoint = 25 degC 

 Relief air is provided by the boiler room combination combustion/relief air duct. 
 Alarms  

 The following condition will cause a trouble signal and indication at the system control panel:  
 Fan CF-1 dirty filter, filter pressure is above the differential pressure sensor switch 

setpoint. 
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3.16 CONTROL SEQUENCES - NEW ELECTRICAL ROOM PRESSURIZATION & COOLING  

 The new Electrical Room Pressurization and Cooling system consists of an inline fan (CF-2), 
outside air intake filter, and outside/return air economizer with modulating temperature controller 
(SEC-2). 

 The cooling fan CF-2 is to run continuously.  
 A current sensor to provide fan status and indicate when fan is not running. 

 The economizer outside air damper and return air dampers to operate inversely proportional to 
each other. When the O/A damper is closed the R/A damper is fully open and vice versa.  

 Room Pressurization  
 The economizer damper minimum position for outside air is to be set in the economizer 

modulating controller to provide the minimum volume of outside air required for room 
pressurization. 

 Minimum outside air volume required is 40 L/s for room pressurization.  
 Initial economizer O/A open position = 23%. 

 Room Cooling  
 The economizer will be modulated by a standalone electronic controller (SEC-2) utilizing a 

space temperature sensor to maintain the space cooling temperature setpoint.  
 Initial setpoint = 25 degC. 

 A weighted backdraft damper set for an opening pressure of 25 Pa will allow for relief air for both 
room pressurization control and for room cooling control.  
 A wall mounted magnehelic gauge (0-60 Pa range) is to be mounted on the wall below the 

backdraft damper with one sensing line to the room and one to the building exterior. Gauge 
purpose is to show current room pressurization and prove positive differential pressurization 
with respect to outdoors (and thus adjacent wet wells).  
 Refer to Section 23 41 00 - Particulate Air Filtration for Magnehelic Gauge requirements.  

 Alarms  
 The following conditions will cause an alarm signal, indication at the system control panel, 

and signal to the PLC  
 Fan CF-1 failure / not running 
 Space temperature below 10 degC for more than 5 minutes 
 Space temperature above 30 degC for more than 5 minutes 

 The following condition will cause a trouble signal and indication at the system control panel:  
 Fan CF-2 dirty filter, filter pressure is above the differential pressure sensor switch 

setpoint. 

3.17 CONTROL SEQUENCES - GENERATOR COOLING  

 The electrical generator has been provided with an economizer cooling ventilation system to 
provide free cooling while the generator is operating. The system consists of return, exhaust, and 
outside air dampers, an outside air filter rack, and a modulating temperature controller. An 
additional outside air damper provides combustion air for the generator.  

 When the generator starts:  
 The room unit heater is to be locked out from operation. 
 The combustion air damper is to fully open. 
 Air from the cooling radiator is directed to the normally open R/A by-pass damper and to the 

room (R/A damper is fully open, E/A and O/A dampers fully closed). 
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 On a rise in room temperature, the R/A damper will begin to modulate closed and the O/A 
damper and E/A exhaust dampers will begin to modulate open in economizer mixing mode to 
maintain the space temperature at set point.  
 Initial room setpoint = 21°C 

 Alarms  
 The following conditions will cause an alarm signal, indication at the system control panel, 

and signal to the PLC  
 If the generator is ON and the space temp is above 30°C, alarm to the OWS and 

illuminate mechanical alarm light. 
 The following condition will cause a trouble signal and indication at the system control panel:  

 Generator O/A & Combustion air dirty filter, filter pressure is above the differential 
pressure sensor switch setpoint. 

3.18 CONTROL SEQUENCES - FUEL OIL SYSTEM  

 The fuel oil transfer pumps fill two auxiliary day tanks, one for the boilers and one for the 
generator.  

 The fuel oil transfer pumps shall operate in a lead/standby manner.  
 Rotate lead pump on 4hr total run time cycle. 
 Should the lead pump fail, alarm to control panel and start standby pump. 

 The sequence for filling of one tank is as follows:  
 When the oil level switch at the 30% level in the auxiliary day tank:  

 Associated auxiliary day tank fill solenoid valve to open. 
 Exterior storage tank anti-siphon solenoid valve to open. 
 Fuel oil transfer pump enabled 

 When the oil level switch at the 90% level in the auxiliary day tank:  
 Fuel oil transfer pump disabled. 
 Exterior storage tank anti-siphon solenoid valve to close 
 Associated auxiliary day tank fill solenoid valve to close 

 When the oil level switch at the 95% level in the auxiliary day tank:  
 Pumps locked out, and BOTH day tank solenoid valves locked out 
 Alarm at control panel, require manual reset. 

 When the oil level switch at the 10% level in the auxiliary day tank alarm to control panel. 
 Should the second day tank require filling while the first is being filled the filling operation shall 

occur as per clause 2 above except the transfer pumps shall not be disabled unless:  
 The first tank has also reached its 90% level; or 
 Either tank reaches its 95% level at which point the pumps will be locked out, both day tank 

fill solenoids will be locked out, and alarm at control panel. Manual reset required. 
 When the oil level switch at the 10% level in the exterior storage tank alarm to control panel. 
 Control panel to alarm “LOW FUEL OIL / PUMP FAIL” station PLC if:   

 An auxiliary tank low level alarm is activated.  
 Exterior tank low level alarm is activated. 
 A fuel pump fails.  

 Control panel to alarm “HIGH FUEL OIL / LEAK” to station PLC if:   
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 An auxiliary tank high level alarm is activated.  
 A critical day tank level switch is activated.  

3.19 CONTROL SEQUENCES - GENERATOR FUEL OIL SYSTEM  

 Generator auxiliary tank anti-siphon solenoid valve to be powered by generator starting system 
(battery) to ensure operability in power outage. Coordinate valve power requirements with 
generator. 

 Generator anti-siphon solenoid valve to be interlocked with Generator. Valve to open on 
generator start. 

3.20 CONTROL SEQUENCES - HEATING WATER  

 General:   
 Heating water boilers are to operate using integral and external safety controls when 

enabled.  
 Primary and secondary HW control by standalone Tekmar 284 boiler operating 

controller. Controller to provide on/off control of boiler burner firing rate to maintain HW 
setpoint and to provide lead/standby operation of secondary pumps.  

 On demand for heating, controller to start associated boiler pump before enabling boiler and 
disable pump when demand satisfied after post purge as adjusted by boiler mass setting.  

 Controller to maintain secondary loop HWS temperature based on outside air temp following a 
reset schedule.  
 Reset schedule as follows:  

OAT 
(degC) 

HWST 
(degC) 

>16 WWSD (off) 
16 60 
-25 82 

 Heating plant off on boiler controller Warm Weather Shut-Down (WWSD).  
 Operator override to allow manual enable and disable and to have priority over OAT and 

WWSD.  
 Lead boiler to rotate on First On/Last Off or First On/First Off rotation sequence. Boiler with 

lowest runtime to become lead on rotation.   
 At minimum, boilers to rotate every 168 hours (operator adjustable) when operation is 

continuous.  
 Secondary pumps  

 Heating water secondary pumps to operate as lead/standby by boiler controller. 
Lead secondary pump on when boiler controller not off on warm weather shutdown. 

 Lead secondary pump to alternate on total run time duty cycle. Alternate lead pump after 168 
hrs of operation.  

 Pump Exercising  
 During WWSD, all heating water pumps are to be energized for 15 minutes every 168 hours 

to prevent seizure 
 Safety Controls  

 Hardwired High limit controller with manual reset to disable boiler in event of high heating 
water temperature. Setpoint = 93 deg  

 Hardwired Low water cutoff (LWCO) to disable boiler in event of low heating water level. 
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 Alarm  
 In case of alarm as detector by controller, controller to signal alarm to station PLC. 

3.21 CONTROL SEQUENCES - TERMINAL HEATING  

 Existing heating devices are retained,  
 Existing thermostats to cycle device fan and/or control valve to maintain setpoint. 
 Where new control valve added to device, existing thermostat to also cycle valve. 

 Unit heaters  
 Line voltage thermostat cycles heater fan to satisfy setpoint.   

 For unit heaters with control valves, thermostat to cycle valve. 
 Baseboards  

 Line voltage thermostat cycles control valve to satisfy setpoint.  
 Space setpoints  

 New Pump Room = 10 deg C.  
 New Electrical Room = 18 deg C.  
 Existing Pump Room = 18 degC 
 Existing Clean (Generator) Room = 18 degC 
 Existing Boiler Room = 18 degC 

3.22 CONTROL SEQUENCES - MECHANICAL ALARMS  

 Alarm signals to be sent to the station PLC for:  
 Heating system alarm: alarm signal from boiler controller BC-1 
 Electrical room alarm: alarm signal from New Electrical Room pressurization/cooling system 

modulating controller SEC-2 and/or from New Generator cooling system modulating 
controller SEC-3. 

 Wet Well EF alarm: alarm signal from new wet well exhaust fan and new pumping room 
exhaust fan. 

End of Section 
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Section 23 11 13 Facility Fuel Oil Piping 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 61 00 - Common Product Requirements 
 Section 01 74 00 - Cleaning 
 Section 01 74 19 - Waste Management and Disposal 
 Section 01 78 00 - Closeout Submittals. 
 Section 23 05 15 - Common Installation Requirements for HVAC Pipework. 
 Section 23 05 02 - Pipework Testing 

1.2 REFERENCE STANDARDS  

 American Society of Mechanical Engineers (ASME)  
 ASME-B16.3-2006, Malleable-Iron Threaded Fittings: Classes 150 and 300. 
 ASME-B16.9-2007, Factory-Made Wrought Steel Buttwelding Fittings. 

 ASTM International (ASTM)  
 ASTM A47/A47M-99 (2004), Standard Specification for Ferritic Malleable Iron Castings. 
 ASTM A53/A53M-07, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc 

Coated, Welded and Seamless. 
 ASTM B61-08, Standard Specification for Steam or Valve Bronze Castings. 
 ASTM B75M-99 (2005), Standard Specification for Seamless Copper Tube Metric. 

 Canadian Environmental Protection Act (CEPA)  
 CCME PN 1326-2008, Environmental Code of Practice for Aboveground and Underground 

Storage Tank Systems for Petroleum Products and Allied Petroleum Products. 
 Department of Justice Canada (Jus).  

 Canadian Environmental Protection Act, 1999 (CEPA). 
 CSA Group (CSA)  

 CSA-B139-2019, Installation Code for Oil Burning Equipment. 
 CSA-B140.0-13, Oil Burning Equipment: General Requirements. 
 CSA-C282-05, Emergency Electrical Power Supply for Buildings. 

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

 Government of Nunavut, Good Building Practices Guidelines (GBPG) 3rd Edition (Jan 2020), 
Section M.6. 

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

 Manufacturers Standardization Society of the Valve and Fitting Industry (MSS)  
 MSS-SP-80-08, Bronze Gate, Globe, Angle and Check Valves. 

 National Research Council Canada (NRC)  
 National Fire Code of Canada 2020 (NFC). 
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 South Coast Air Quality Management District (SCAQMD), California State, Regulation XI. Source 
Specific Standards  
 SCAQMD Rule 1113-A2007, Architectural Coatings. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

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

 Indicate VOC's for adhesive and solvents during application and curing. 

1.4 CLOSEOUT SUBMITTALS  

 Submit maintenance and engineering data for incorporation into manual specified in Section 
01 78 00 - Closeout Submittals. 

1.5 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements. 

 Delivery and Acceptance Requirements:  
 Deliver materials to site in original factory packaging, labelled with manufacturer's name, 

address. 
 Packaging Waste Management: remove for reuse and return of padding, crates, packaging 

materials, and pallets in accordance with Section 01 74 19 - Waste Management and Disposal. 

PART 2  PRODUCTS 
2.1 STANDARDS AND COMPLIANCE  

 All equipment and material shall:  
 Conform with the requirements of CSA-B139, including:  

 Appliances, components and accessories shall be Certified. Certified is defined by CSA-
B139 as appliances, components, and accessories that are investigated and suitably 
marked by an accredited certification body acceptable to the authority having jurisdiction 
as conforming to approved standards or requirements, accepted test reports, or other 
recognized documents or information letters; 

 Non-certified materials shall be tested to the reference non-Canadian standards by an 
independent testing organization which has applied its mark to the material; or 

 Non-certified materials shall be marked or otherwise declared by the manufacturer as 
complying with the requirements of the referenced standard, and;  
 Complying materials shall be acceptable only in the event where a certified or 

independently tested non-certified option is demonstrated to be unavailable. 
 Where a complying material is proposed to be used:  

 Provide manufacturer's written certificate of compliance bearing at a minimum:  
 The specific name of the project and date of application. Generic statement 

of compliance is not acceptable. 
 Certificate stating that material complies with applicable referenced 

standards. 
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 Provide shop drawings for all non-certified materials proposed to be used, to the 
requirements of Section 01 33 00 - Submittal Procedures. 

2.2 FILL, VENT AND CARRIER PIPE - SINGLE WALL  

 Materials as per CSA B139, CEPA/SOR 208-197, NFC, and Authority Having Jurisdiction 
 Steel: to ASTM A53/A53M, continuous weld or electric resistance welded, screwed.  

 Piping to bear a certification mark. 
 Pipe Schedule:  

 All piping: schedule 80, seamless  
 Joints: Screwed fittings with jointing compound compatible with fuel oil.  

 Jointing compound to be combination of pink Teflon tape and Gasoila paste. 
 Steel piping manufacturer to ASTM A53 Type F (furnace butt weld) shall not be used. 

 Stainless Steel Pipe: to ASTM A312  
 Piping to bear a certification mark. 
 Pipe Schedule:  

 All piping: schedule 80, seamless  
 Paint: in accordance with manufacturer's recommendations.  

 Paint Colour: Yellow 

2.3 FITTINGS  

 Steel:  
 All fittings to be Class 2000 rating 
 Malleable iron: to ANSI/ASME B16.3. 
 Forged iron: to ANSI/ASME B16.11 
 Stainless Steel: to ANSI/ASME B16.11 
 Welding: butt-welding to ASME-B16.9. 
 Unions: malleable iron, brass to iron, ground seat, screwed, to ASTM A47/A47M. 
 Nipples: same schedule as piping, to ASTM A53/A53M. 

 Welded and brazed connections shall be made by a CWB qualified welder in accordance with 
ASME Boiler and Pressure Vessel Code, Section IX, or as otherwise required by the authority 
having jurisdiction responsible for such qualifications. 

2.4 VALVES  

 Ball Valves:  
 Interior: Class 2000 WOG, carbon steel body, full bore, stainless steel ball and gland and 

graphite packing, steel lever handle, screwed.  
 Acceptable material: Kitz, Toyo 

 Exterior: low temperature suitable for operation temperature to -40°C, Class 2000 WOG, 
carbon steel body, full bore, stainless steel ball and gland and graphite packing, steel lever 
handle, screwed.  
 Acceptable material: Kitz, Toyo 

 Drain Valves:  
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 Minimum 13mmØ, Class 2000 WOG, carbon steel body, full bore, stainless steel ball and 
gland and graphite packing, steel lever handle, screwed, male hose end c/w cap and chain.  
 Acceptable Material: Kitz, Toyo 

 Swing Check Valves:  
 NPS 2 and under, screwed: Class 2000, forged carbon steel body, ring joint bolted cap 
 NPS 2 and under, screwed: to MSS-SP-80, Class 2000, bronze body, disc suitable for oil 

service, screw in cap, regrindable seat 
 Strainers  

 Screwed, Y type, Class 150, bronze body, stainless steel removable screen, screwed cap.  
 Acceptable Material: Kitz Fig 15, Toyo 

 Screwed, Y type, Class 2000, bronze body, stainless steel removable screen, screwed cap.  
 Acceptable Material: Kitz, Toyo 

 Fusible Link Valve:  
 NPS 1/2 and smaller:  

 Brass Body, globe valve style, UL/ULC 842 listed. 
 Acceptable material:  

 Firomatic 
 Morrison Bros. Fig 939 

 NPS 3/4 and larger:  
 Ductile iron body, spring actuated lever held open by fusible link, ULC listed  

 Acceptable material: Morrison Bros. model 346DI. 
 Oil Safety Valves (OSV):  

 Minimum rated capacity: 225 L/hr at 34 kPa inlet pressure, required capacity 118 L/hr, 
13mmØ port, ULC listed, spring operators. 

 Acceptable Material: Webster OSVA 50 
 Solenoid Control Valve  

 Two-way solenoid valve for anti-siphon protection and auxiliary tank fill isolation 
 Cast bronze body, normally closed, integral thermal relief, integral manual override, size to 

match pump flow rate. 
 Coordinate voltage with controller, refer to Section 23 09 33 - Electric and Electronic Control 

Systems for HVAC 
 Approvals: CSA/ULC listed for service with No. 2 Fuel Oil. 
 Acceptable Material: Morrison Bros. 710 

 Back Pressure Regulating Valve  
 Self-operating spring loaded valve intended for use in maintaining constant pressure 

upstream of valve. 
 Body: Cast iron or heavy bronze, Class 250, threaded connections 
 Spring: stainless steel  

 Adjustable spring range: 5 to 20 PSI 
 Trim: stainless steel 
 Acceptable Material: Cash Valve K-5, Preferred Utilities Manufacturing Corporation Model V 

 Pressure Relief Valve  
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 Self-operating spring loaded valve intended for relief of excess pressure upstream of valve 
above pressure setpoint. 

 Body: Cast iron or heavy bronze/brass, Class 250 minimum, threaded connections, cap for 
spring adjustment protection 

 Spring: stainless steel or cadmium plated steel  
 Adjustable spring range: 10 to 30 PSI 

 Trim: stainless steel or bronze 
 Seals: Buna or Viton, suitable for use with No. 2 fuel oil. 
 Acceptable Material: Preferred Utilities Manufacturing Corporation Model R, Fulflo Hydraulic 

Valves FV series 

2.5 FUEL OIL TRANSFER PUMPS  

 General: packaged duplex fuel oil transfer pump set with control panel  
 Pump construction:  

 Positive displacement self-priming, rotary gear type, direct driven from TEFC motor, mounted 
on common base, iron casing and head, bronze rotor and shaft, bronze idler. 

 Complete with mechanical seal, permanently sealed ball bearings, rated to 1725 kPa. 
 Pump set to include:  

 Pressure relief valves for each pump set at 135 kPa. 
 Individual or common inlet basket strainer 
 Inlet vacuum gauge and outlet pressure gauge for each pump 
 Combination high / low pressure switch with time delay  

 Approvals: UL/ULC listed for fuel oil. 
 Performance:  

 Fluid: No. 2 fuel oil 
 Flow: see schedule on drawings 
 Motor: see schedule on drawings 

 Controls: complete with packaged control panel per section 23 09 33.  
 Acceptable Material: Albany FO Series Fuel Oil Transfer Pump & Controller Set, Viking Pump 

Canada Duplex Fuel Oil Package 

2.6 OIL FILTER  

 Replicable Cartridge type as recommended by oil burning appliance or pump manufacturer. 
 Spare Parts: provide spare filter cartridge. 

2.7 LEVEL GAUGE - FLOAT  

 Level gauge to ULC/FM requirements for hazardous liquids. 
 Swing arm type float gauge, HDPE float, stainless steel rod assembly, aluminum or steel tank 

bushing to match tank fitting, plastic top cover. 
 Gauge indications in 1/4 tank level increments. 
 Range: 0 to maximum tank capacity, linkage length to suit tank size. 
 Acceptable Material:  

 General Filters GF-100 
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 Beckett King Leakproof Tank Gauge 
 Kreuger Sentry Therma Gauge Type H-S1 

2.8 LEVEL GAUGE - PNEUMATIC  

 Level gauge to ULC/FM requirements for hazardous liquids. 
 Pneumatic hand pump operated, accuracy 2% 
 Calibration and units: Litres and Imperial Gallons, gauge to match tank capacity. 
 Tubing: 4.7mmØ copper tubing with 50mmØ NPT bushing and end bell. 
 Range: 0 to maximum tank capacity. 
 Acceptable Material: Ktech Midget Model 277 

2.9 DRIP PANS  

 Welded steel, min: 12ga, liquid tight with minimum 25mm high sides. 
 Min dimensions: 300x300mm 

2.10 VENT CAPS  

 Aluminum body and cap, slip on with brass set screws, 40-mesh brass screen. 
 Flow rate: 3300 L/s at 13kPa pressure drop. 
 Compliance: NFPA 30 
 Acceptable Material: Morrison Bros Fig 155, OPW 23 

2.11 FUEL OIL DEAERATOR  

 Approved fuel oil deaerator, ULC listed, max operating temp 40°C, max burner nozzle flow 110 
L/hr, connections 6mmØ threaded, 3-pipe system. 

 Acceptable Materials: SPX Tigerholm model TN 

PART 3  EXECUTION 
3.1 MANUFACTURER'S INSTRUCTIONS  

 Comply with manufacturer's written recommendations, including product technical bulletins, 
handling, storage and installation instructions, and datasheets. 

3.2 PIPING  

 Install piping in accordance with Section Section 23 05 15 - Common Installation Requirements 
for HVAC Pipework, supplemented as specified. 

 Install oil piping system in accordance with CSA-B139 and CSA-B140.0. 
 Slope piping down in direction of storage tank unless otherwise indicated. 
 Above ground piping to be protected from physical impact due to impact. 
 Piping inside building:  

 Steel, with screwed, welded or flanged fittings as specified. 
 Ensure piping in solid flooring is installed to CSA-B139. 
 Use approved fitting to CSA-B139 for all piping. 

 Fill, vent, suction and return piping outside building:  
 Grading: slope piping at 2 % minimum back to tanks. 
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 Piping at tanks:  
 Suction: terminate 100 mm from bottom of tank with foot valve and strainer. 
 Return: terminate 150 mm from bottom of tank with return bend. 
 Comply with CSA-B139 for piping for venting at tanks including venting whistle. 

 Clearly label piping runs in legible form indicating;  
 Piping product content. 
 Direction of flow. 
 Identify transfer points in piping systems to CPPI Colour-Symbol System to Mark Equipment 

and Vehicles for Product Identification 
 Back pressure regulator valve  

 Valve setting: Adjust back pressure regulator valve to maintain a minimum of 10 PSI at the 
discharge of the fuel oil transfer pumps and a minimum of 5 PSI immediately upstream of the 
valve.  
 Subject to piping runs, valve setting may result in pressure at pumps exceeding the 

above minimum to maintain minimum pressure at valve required for correct operation of 
valve. 

3.3 VALVES  

 Install valves with stems upright or horizontal unless approved otherwise by Consultant. 
 Install ball valves at branch take-offs, to isolate pieces of equipment and as indicated. 
 Install swing check valves on discharge of pumps and as indicated. 

3.4 OIL TRANSFER PUMPS  

 Equip pumps with check valve installed below suction pump to permit contents of pipe to drain 
back to storage tank if suction is broken. 

 Install as indicated. 
 Install ball -valves on inlet and discharge connections. 
 Install pressure gauge at pump discharge, compound gauge on pump inlet connection. 
 Install relief valve in pump discharge piping with relief valve discharge pipe to return line to tank. 

3.5 OIL FILTERS  

 At time of acceptance, replace filter cartridge with new. 

3.6 FIELD QUALITY CONTROL  

 Site Tests/Inspection:  
 Test system to CSA-B139 and CSA-B140.0, in accordance with Section 23 05 02 Pipework 

Testing and authorities having jurisdiction. 
 Isolate tanks from piping pressure tests. 

3.7 START-UP  

 Flush after pressure test with number 2 fuel oil for 15 minutes. Clean strainers and filters. 
 Dispose of fuel oil used for flushing out in accordance with requirements of authority having 

jurisdiction. 
 Check entire installation is approved by authority having jurisdiction. 
 At time of acceptance, replace filter cartridge with new. 
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3.8 CLEANING  

 Clean in accordance with Section 01 74 00 - Cleaning  
 Remove surplus materials, excess materials, rubbish, tools and equipment. 

 Waste Management: separate waste materials for recycling in accordance with Section 01 74 19 
- Waste Management and Disposal. 

End of Section 
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Section 23 13 23 Aboveground Fuel Oil Storage Tanks 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 61 00 - Common Product Requirements 
 Section 01 74 00 - Cleaning 
 Section 01 74 19 - Waste Management and Disposal 
 Section 01 78 00 - Closeout Submittals 
 Section 23 11 13 - Facility Fuel Oil Piping 

1.2 REFERENCE STANDARDS  

 American National Standards Institute (ANSI).  
 ANSI/API 650-2013, Welded Steel Tanks for Oil Storage. 

 Canadian Council of Ministers of the Environment (CCME).  
 CCME-PN1326-2008, Environmental Code of Practice for Aboveground and Underground 

Storage Tank Systems Containing Petroleum and Allied Petroleum Products. 
 Department of Justice Canada (Jus).  

 Canadian Environmental Protection Act, 1999 (CEPA). 
 SOR/2008-197, Storage Tank System for Petroleum Products and Allied Petroleum Products 

Regulations. 
 CSA Group (CSA)  

 CAN/CSA-B139-15, Installation Code for Oil Burning Equipment. 
 The Master Painters Institute (MPI).  

 Architectural Painting Specification Manual - 2019. 
 National Research Council Canada (NRC)  

 National Fire Code of Canada 2015 (NFC). 
 Underwriters' Laboratories of Canada (ULC).  

 ULC-S601-2014, Aboveground Horizontal Shop Fabricated Steel Tanks. 
 CAN/ULC-S602-2014, Aboveground Steel Tanks for Fuel Oil and Lubricating Oil. 
 CAN/ULC-S653-2016, Aboveground Horizontal Steel Contained Tank Assemblies for 

Flammable and Combustible Liquids 
 Canadian General Standards Board (CGSB)  

 CGSB 1-GP-140M, Primer, Red Lead, Iron Oxide, Oil Alkyd Type 
 Health Canada/Workplace Hazardous Materials Information System (WHIMIS)  

 Material Safety Data Sheets (MSDS). 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures. 
 Shop drawings to detail and indicate following as applicable to project requirements. Submit 

manufacturers product data to supplement shop drawings.  
 Size, materials and locations of ladders, ladder cages, catwalks and lifting lugs. 
 Tanks capacity. 
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 Details of Construction. 
 Physical Dimensions. 
 Installation Instructions. 
 Size and location of fittings. 
 Environmental compliance package accessories. 
 Decals, type size and location. 
 Accessories: provide details and manufacturers product data. 
 Size, material and location of manholes. 
 Size, materials and locations of railings, stairs, ladders and walkways. 
 Finishes. 
 Electronic accessories: provide details and manufacturers product data. 
 Anchors: description, material, size and locations. 
 Ancillary devices: provide details and manufacturer's product data. 
 Leak detection system, type and locations, and alarm system. 
 Grounding and bonding: provide details of design, type, materials and locations. 

 Provide maintenance data for tank appurtenances and leakage detection system for incorporation 
into manual specified in Section 01 78 00 - Closeout Submittals. 

1.4 DELIVERY, STORAGE, AND HANDLING  

 Packing, shipping, handling and unloading:  
 Deliver, store and handle in accordance with manufacturer's written instructions and Section 

01 61 00 - Common Product Requirements. 

PART 2  PRODUCTS 
2.1 TANKS: STEEL EXTERIOR HORIZONTAL  

 Tank(s): refer to schedule. 
 Approvals: entire assembly including tank to be ULC listed and construction to ULC-S601. 
 Fabrication: sheet steel to ASTM A635/A 635M or equivalent, horizontal tanks, double-walled 

steel with integral 110% secondary containment. 
 Finish: factory applied paint shall be one coat red oxide primer applied to CGSB-1-GP-140M. Two 

final coats of polyurethane protective coating. Colour to be White. 
 Nameplate: factory applied ULC nameplate. 
 Tank shall be vented to atmosphere and be equipped with secondary and emergency venting. 
 Accessories:  

 Header mount ladder 
 Heave duty steel skid less corner bollards. 
 Level Gauge - Tank Mounted Float 
 Level Gauge - Remote Pneumatic (with gauge display mounted above fuel oil transfer 

pumps). 
 ULC listed spill containment box c/w lockable cover.  

 Minimum 26 L volume, compatible with overfill protection valve where required.  
 Standard of acceptance: OPW 332-ASTW74 
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 Vent:  
 ≤50mmØ: Vent Whistle 
 >50mmØ: ULC approved overfill protection device.  

 Franklin Fueling Warden Overfill Prevention Valve 
 Morrison Bros. 9095 Series Overfill Prevention Valve. 

 Minimum Connections:  
 Vent: 50Ø 
 Emergency Vent: 150mmØ 
 Secondary Vent: 150Ø 
 Fill: 100mmØ with ULC listed spill containment box 
 Primary Tank Level Gauging: 50mmØ 
 Secondary Containment Gauge/Leak Detection: 50mmØ 
 Level Control Float: 50mmØ 
 Fuel Oil Supply: 50mmØ 
 Fuel Oil Return: 50mmØ 
 Spare: 100mmØ 

 Acceptable Material: Westeel HFV or approved equal. 

2.2 TANKS: STEEL VERTICAL OVAL (AUXILIARY / DAY TANK)  

 Tank(s): refer to schedules. 
 Approvals: entire assembly including tank to be ULC listed and construction to ULC-S602. 
 Fabrication: steel to ASTM A 569A or equivalent, vertical oval design, heavy gauge tank shell and 

die formed ends, welded to CSA W59, double-walled with integral 110% containment 
 Finish: factory applied paint shall be one coat red oxide primer applied to CGSB-1-GP-140M. Two 

final coats of polyurethane protective coating. Colour to be White. 
 Nameplate: factory applied ULC nameplate. 
 Accessories:  

 Level Gauge - Tank Mounted Float 
 Minimum Connections (top ports unless noted otherwise):  

 Emergency Vent/Inspection: 50mmØ 
 Containment Leak Detection: 50mmØ 
 Vent/Return: 50mmØ 
 Fill: 50mmØ 
 Level Gauging: 50mmØ 
 Level Control Float Port: 50mmØ 
 Drain / Appliance Fuel Supply: 25mmØ (bottom) 
 Appliance Fuel Supply: 50mmØ 
 Appliance Fuel Return: 50mmØ 

 Acceptable Material: Westeel ULC-FOSC, or approved equal. 

2.3 TANK ACCESSORIES  

 Level Gauge - Tank Mounted Float  
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 Level gauge to ULC/FM requirements for hazardous liquids. 
 Swing arm type float gauge, HDPE float, stainless steel rod assembly, aluminum or steel tank 

bushing to match tank fitting, plastic top cover. 
 Gauge indications in 1/4 tank level increments. 
 Range: 0 to maximum tank capacity, linkage length to suit tank size. 
 Acceptable Material:  

 General Filters GF-100. 
 Beckett King Leakproof Tank Gauge. 
 Kreuger Sentry Therma Gauge Type H-S1. 

 Level Gauge - Remote Pneumatic  
 Level gauge to ULC/FM requirements for hazardous liquids. 
 Pneumatic hand pump operated, accuracy 2% 
 Calibration and units: Litres and Imperial Gallons, gauge to match tank capacity. 
 Tubing: 4.7mmØ copper tubing with 50mmØ NPT bushing and end bell. 
 Range: 0 to maximum tank capacity. 
 Acceptable Material: Ktech Midget Model 277 

 Spill Containment Box  
 Approvals: CAN/ULC-S663. 
 12 Gauge Epoxy Power-Coated Steel or Stainless Steel Construction. 
 Weather tight cover, lockable hatch. 
 Capacity: 26L minimum. 
 Acceptable Material: OPW or approved equal. 

 Supply drop tube & foot valve  
 Tank supply drop tube size as indicated on drawings for FOS from tank to equipment. 
 Drop tube to be schedule 40 steel. 

 Supply drop tube & foot valve  
 Single poppet foot valve with integral expansion relief and mesh inlet screen. 
 Construction: stainless steel valve body and strainer body, FKM GF seals. 
 Expansion relief: 25 PSI 
 Opening pressure: less than 1 PSI 
 Mesh inlet screen: 20mesh, 304 stainless steel 
 Size: as indicated on drawings for FOS from tank to equipment. 
 Acceptable Material: Morrison Bros.934 Stainless Steel Single Poppet Foot Valve 1/2", 3/4", 

or 1" size 

2.4 GROUNDING AND BONDING  

 Equipment  
 Provide new artificial grounding electrode system as indicated on drawings. 
 Clamps for grounding of conductor: size as required to electrically conductive underground 

pipes. 
 Rod electrodes: copper clad steel 19 mm diameter by 6 m long. To be Weaver, Thomas & 

Betts, Erico, Talley or approved. 
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 Grounding conductors: bare stranded copper, size as indicated in CEC or drawings. 
 Insulated grounding conductors: green, stranded copper type RW90-XLPE. 
 Grounding connectors: Hydraulic compression tool applied connectors or exothermic welding 

process connectors or listed mechanical type connectors. Manufacturer: Burndy Hyground 
Compression System, Erico/Cadweld, Amp Ampact Grounding System or approved. 

 Pipe grounding clamp: Mechanical ground connector with cable parallel or perpendicular to 
pipe. Burndy GAR series, O-Z Godney, Thomas & Betts or approved. 

 Non-corroding accessories necessary for grounding system, type, size, material as indicated, 
including but not necessarily limited to:  
 Grounding and bonding bushings. 
 Protective type clamps. 
 Bolted type conductor connectors. 
 Thermit welded type conductor connectors. 
 Bonding jumpers, straps. 
 Pressure wire connectors. 

PART 3  EXECUTION 
3.1 MANUFACTURER'S INSTRUCTIONS  

 Comply with manufacturer's written recommendations or specifications, including product 
technical bulletins, handling, storage and installation instructions, and datasheets. 

3.2 INSTALLATION  

 Install tanks in accordance with CAN/CSA-B139 and National Fire Code of Canada and 
manufacturer's recommendations and CCME PN 1326. 

 Position tanks using lifting lugs and hooks, and where necessary use spreader bars. Do not use 
chains in contact with tank walls. 

 Position interior tanks using supplied handles, lifting lugs and hooks. Do not use chains in contact 
with tank walls. 

 Position exterior tanks using lifting lugs and hooks, and where necessary use spreader bars. Do 
not use chains in contact with tank walls. 

 Exterior tanks to be secured to structural foundation with approved anchors. 

3.3 GROUNDING AND BONDING  

 Installation general  
 Install complete permanent, continuous grounding system including, electrodes, conductors, 

connectors, accessories. Where EMT is used, run ground wire in conduit. 
 Install ground rods as recommended by the manufacturer. 
 Install equipment grounding conductor, code sized minimum unless noted otherwise on 

drawings, in all non-metallic and metallic raceway system. 
 Install connectors in accordance with manufacturer's instructions. 
 Protect exposed grounding conductors from mechanical injury. 
 Use bare copper conductor for underground and partially underground, and insulated copper 

conductor for above ground connections. 
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 Make buried connections, and connections to conductive water main, electrodes, using 
permanent mechanical connectors or irreversible wrought copper compression connectors to 
ANSI/IEEE 837. 

 Use mechanical connectors for grounding connections to equipment provided with lugs. 
 Soldered joints not permitted 
 Install bonding wire for non-magnetic flexible conduit, connected at one end to grounding 

bushing, solderless lug, clamp or cup washer and screw. Neatly cleat bonding wire to exterior 
of flexible conduit. 

 Install flexible ground straps for bus duct enclosure joints, where such bonding is not 
inherently provided with equipment. 

 Connect building structural steel and metal siding to ground by welding copper to steel. 
 Make grounding connections in radial configuration only, with connections terminating at 

single grounding point. Avoid loop connections. 
 Bond single conductor, metallic armoured cables to cabinet at supply end, and provide non-

metallic entry plate at load end. 
 Ground secondary service pedestals. 

 Electrodes  
 Install rod electrodes and make grounding connections as CEC required or indicated on 

drawings. 
 Bond separate, multiple electrodes together. 
 Use copper conductors for connections to electrodes; size as indicated on drawings. 
 Make special provision for installing electrodes that will give acceptable resistance to ground 

value where rock or sand terrain prevails. 
 System and circuit grounding  

 Install system and circuit grounding connections to neutral of secondary system. 
 Equipment grounding  

 Other metallic piping system: Bond other metallic piping systems. 
 Field quality control  

 Perform tests in accordance with Section 26 05 00 – Common Work Results for Electrical. 
 Maximum acceptable ground electrode system impedance is 6 ohms. Incorporate additional 

Rods and extend the ground grid as necessary to lower the impedance where the soil 
resistivity is high. 

 Perform ground continuity and resistance tests using method appropriate to site conditions 
and to approval of consultant and local authority having jurisdiction over installation. 

 Perform tests before energizing electrical system. 
 Disconnect ground fault indicator during tests. 
 Obtain a copy of the latest service requirements from the utility company, perform tests listed 

therein as instructed, rectify issues and provide test reports 

3.4 TOUCH-UP  

 Where coating is damaged, touch-up with original coating material. 
End of Section 
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Section 23 21 13.01 Hydronic Systems: Copper 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 61 00 - Common Product Requirements 
 Section 01 74 11 - Cleaning 
 Section 01 78 00 - Closeout Submittals 
 Section 23 05 02 - Pipe Work Testing 
 Section 23 05 15 - Common Installation Requirements for HVAC Pipework 
 Section 23 05 23.01 – Valves – Bronze  
 Section 23 05 93 - Testing, Adjusting and Balancing of HVAC. 
 Section 23 08 02 - Cleaning and Start-Up of Mechanical Piping Systems  
 Section 23 25 00 - HVAC Water Treatment Systems 

1.2 REFERENCE STANDARDS  

 American National Standards Institute (ANSI)/American Welding Society (AWS)  
 ANSI/AWS A5.8/A5.8M-11, AMD1 Specification Filler Metals for Brazing and Braze Welding. 

 ASME  
 ANSI/ASME B16.4-06, Gray-Iron Threaded Fittings Classes 125 and 250. 
 ANSI/ASME B16.15-11, Cast Copper Alloy Threaded Fittings Classes 125 and 250. 
 ANSI B16.18-12, Cast Copper Alloy, Solder Joint Pressure Fittings. 
 ANSI/ASME B16.22-12, Wrought Copper and Copper-Alloy Solder Joint Pressure Fittings. 

 ASTM International (ASTM)  
 ASTM B32-08, Standard Specification for Solder Metal. 
 ASTM B61-08, Standard Specification for Steam or Valve Bronze Castings. 
 ASTM B62-09, Standard Specification for Composition Bronze or Ounce Metal Castings. 
 ASTM B88M-05 (2011), Standard Specification for Seamless Copper Water Tube Metric. 
 ASTM E202-12, Standard Test Methods for Analysis of Ethylene Glycols and Propylene 

Glycols. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Submit manufacturer's instructions, printed product literature and data sheets for hydronic 
systems and include product characteristics, performance criteria, physical size, finish and 
limitations. 

1.4 CLOSEOUT SUBMITTALS  

 Submit in accordance with Section 01 78 00 - Closeout Submittals. 

1.5 MAINTENANCE MATERIAL SUBMITTALS  

 Extra Materials:  
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 Furnish following spare parts:  
 Gaskets for flanges: one for every ten flanges. 

1.6 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with manufacturer's written instructions. 
 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, 

labelled with manufacturer's name and address. 
 Storage and Handling Requirements:  

 Store materials in dry location and in accordance with manufacturer's recommendations in 
clean, dry, well-ventilated area. 

 Store and protect hydronic systems from nicks, scratches, and blemishes. 
 Replace defective or damaged materials with new. 

PART 2  PRODUCTS 
2.1 TUBING  

 Type L hard drawn copper tubing: to ASTM B88M. 

2.2 FITTINGS  

 Cast bronze threaded fittings: to ANSI/ASME B16.15. 
 Wrought copper and copper alloy solder joint pressure fittings: to ANSI/ASME B16.22. 
 Cast iron threaded fittings: to ANSI/ASME B16.4. 
 Cast copper alloy solder joint pressure fittings: to ANSI B16.18. 

2.3 FLANGES  

 Brass or bronze: threaded. 
 Cast iron: threaded. 
 Orifice flanges: slip-on, raised face, 2100 kPa. 

2.4 JOINTS  

 Solder, tin-antimony, 95:5: to ASTM B32. 
 Silver solder BCUP: to ANSI/AWS A5.8. 
 Brazing: as indicated. 
 Teflon Tape: for threaded joints. 
 Dielectric connections between dissimilar metals: dielectric fitting to ASTM F492 complete with 

thermoplastic liner. 

2.5 VALVES  

 Connections:  
 NPS 2-1/2 and smaller: ends for soldering. 
 NPS 2-1/2 and larger: grooved ends. 

 Valves to be as specified in:  
 Section 23 05 23.01 – Valves – Bronze  
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PART 3  EXECUTION 
3.1 MANUFACTURER'S INSTRUCTIONS  

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

3.2 PIPING INSTALLATION  

 Install pipework in accordance with Section 23 05 15 - Common Installation Requirements for 
HVAC Pipework. 

3.3 VALVE INSTALLATION  

 Install valves in accordance with respective section for valve type:  
 Section 23 05 23.01 – Valves – Bronze  

3.4 TESTING, CLEANING, FLUSHING, AND START-UP  

 Pressure test piping in accordance with Section 23 05 02 - Pipework Testing 
 Clean and flush piping in accordance with Section 23 08 02 - Cleaning and Start-Up of 

Mechanical Piping Systems and  
 Fill heating water piping system with glycol solution in accordance with Section 23 25 00 - HVAC 

Water Treatment Systems.  
 Retest for concentration to ASTM E202 after filling and circulating for a minimum of 24 hours. 

Adjust concentration with pure glycol solution as required to achieved specified solution 
concentration. 

 Balance heating water system in accordance with Section 23 05 93 - Testing, Adjusting, and 
Balancing for HVAC. 

3.5 CLEANING  

 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.  
 Leave Work area clean at end of each day. 

 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01 74 00 - Cleaning. 

3.6 PROTECTION  

 Protect installed products and components from damage during construction. 
 Repair damage to adjacent materials caused by hydronic systems installation. 

End of Section 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

HYDRONIC SYSTEMS: STEEL Section 23 21 13.02 
Page 1 of 3 

 

 

Section 23 21 13.02 Hydronic Systems: Steel 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 61 00 - Common Product Requirements. 
 Section 01 74 00 - Cleaning. 
 Section 01 78 00 - Closeout Submittals. 
 Section 23 05 02 - Pipe Work Testing 
 Section 23 05 15 - Common Installation Requirements for HVAC Pipework. 
 Section 23 05 23.01 – Valves – Bronze  
 Section 23 05 93 - Testing, Adjusting and Balancing for HVAC. 
 Section 23 08 16 - Cleaning and Start-Up of HVAC Piping Systems. 
 Section 23 25 00 - HVAC Water Treatment Systems 

1.2 REFERENCE STANDARDS  

 American Society of Mechanical Engineers (ASME)  
 ASME B16.1-10, Grey Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250. 
 ASME B16.3-06, Malleable Iron Threaded Fittings: Classes 150 and 300. 
 ASME B16.5-09, Pipe Flanges and Flanged Fittings: NPS ½ through NPS 24 Metric/Inch 

Standard. 
 ASME B18.2.1-10, Square Hex, Heavy Hex and Askew Head Bolts and Hex, Heavy Hex, 

Hex Flange. Loded Head and Lag Screws (Inch Series). 
 ASME B18.2.2-10, Nuts for General Applications: Machine Screw Nuts, Hex, Square, Hex 

Flange, and Coupling Nuts (Inch Series). 
 ASTM International (ASTM)  

 ASTM A47/A47M-99 (2009), Standard Specification for Ferritic Malleable Iron Castings. 
 ASTM A53/A53M-10, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc 

Coated Welded and Seamless. 
 ASTM A536-84 (2009), Standard Specification for Ductile Iron Castings. 
 ASTM B61-08, Standard Specification for Steam or Valve Bronze Castings. 
 ASTM B62-09, Standard Specification for Composition Bronze or Ounce Metal Castings. 

 CSA Group (CSA)  
 CSA B242-05 (R2011), Groove and Shoulder Type Mechanical Pipe Couplings. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Submit manufacturer's instructions, printed product literature and data sheets for hydronic 
systems and include product characteristics, performance criteria, physical size, finish and 
limitations. 

1.4 CLOSEOUT SUBMITTALS  

 Submit in accordance with Section 01 78 00 - Closeout Submittals. 
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1.5 MAINTENANCE MATERIAL SUBMITTALS  

 Supply spare parts as follows:  
 Gaskets for flanges: 1 minimum for every ten flanges. 

1.6 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements and with manufacturer's written instructions. 

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

 Storage and Handling Requirements:  
 Store materials in dry location and in accordance with manufacturer's recommendations in 

clean, dry, well-ventilated area. 
 Store and protect hydronic systems from nicks, scratches, and blemishes. 
 Replace defective or damaged materials with new. 

PART 2  PRODUCTS 
2.1 PIPE  

 Steel pipe: to ASTM A53/A53M, Grade B, as follows:  
 To NPS 6: Schedule 40. 

2.2 PIPE JOINTS  

 NPS 2-1/2 and under: screwed fittings with PTFE tape. 
 Roll grooved: standard coupling to CSA B242. 
 Flanges: plain, to ANSI/AWWA C111/A21.11. 
 Flange gaskets: to ANSI/AWWA C111/A21.11. 
 Pipe thread: taper. 
 Bolts and nuts: to ASME B18.2.2. 
 Roll grooved coupling gaskets: type EPDM. 

2.3 FITTINGS  

 Screwed fittings: malleable iron, to ASME B16.3, Class 150. 
 Pipe flanges and flanged fittings:  

 Cast iron: to ASME B16.1, Class 125. 
 Steel: to ASME B16.5. 

 Unions: malleable iron, to ASTM A47/A47M. 
 Fittings for roll grooved piping: malleable iron to ASTM A47/A47M. 

2.4 VALVES  

 Connections:  
 NPS 2-1/2 and smaller: screwed ends. 
 NPS 2-1/2 and larger: grooved ends. 

 Valves to be as specified in:  
 Section 23 05 23.01 – Valves – Bronze  
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PART 3  EXECUTION 
3.1 MANUFACTURER'S INSTRUCTIONS  

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

3.2 PIPING INSTALLATION  

 Install pipework in accordance with Section 23 05 15 - Common Installation Requirements for 
HVAC Pipework. 

3.3 VALVE INSTALLATION  

 Install valves in accordance with respective section for valve type:  
 Section 23 05 23.01 – Valves – Bronze  

3.4 TESTING, CLEANING, FLUSHING, AND START-UP  

 Pressure test piping in accordance with Section 23 05 02 - Pipework Testing 
 Clean and flush piping in accordance with Section 23 08 02 - Cleaning and Start-Up of 

Mechanical Piping Systems and  
 Fill heating water piping system with glycol solution in accordance with Section 23 25 00 - HVAC 

Water Treatment Systems.  
 Retest for concentration to ASTM E202 after filling and circulating for a minimum of 24 hours. 

Adjust concentration with pure glycol solution as required to achieved specified solution 
concentration. 

 Balance heating water system in accordance with Section 23 05 93 - Testing, Adjusting, and 
Balancing for HVAC. 

3.5 CLEANING  

 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.  
 Leave Work area clean at end of each day. 

 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01 74 00 - Cleaning. 

3.6 PROTECTION  

 Protect installed products and components from damage during construction. 
 Repair damage to adjacent materials caused by hydronic systems installation. 

End of Section 
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Section 23 21 14 Hydronic Specialties 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 61 00 - Common Product Requirements. 
 Section 01 74 00 - Cleaning. 
 Section 01 78 00 - Closeout Submittals. 
 Section 23 05 02 - Pipe Work Testing 
 Section 23 05 15 - Common Installation Requirements for HVAC Pipework. 
 Section 23 05 23.01 – Valves – Bronze  
 Section 23 05 93 - Testing, Adjusting and Balancing for HVAC. 
 Section 23 08 16 - Cleaning and Start-Up of HVAC Piping Systems. 
 Section 23 25 00 - HVAC Water Treatment Systems 

1.2 REFERENCES  

 American Society of Mechanical Engineers (ASME)  
 ASME-04(2007), Boiler and Pressure Vessel Code. 
 ASME B16.1-10, Grey Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250. 
 ASME B16.3-06, Malleable Iron Threaded Fittings: Classes 150 and 300. 
 ASME B16.5-09, Pipe Flanges and Flanged Fittings: NPS ½ through NPS 24 Metric/Inch 

Standard. 
 ASME B18.2.1-10, Square Hex, Heavy Hex and Askew Head Bolts and Hex, Heavy Hex, 

Hex Flange. Loded Head and Lag Screws (Inch Series). 
 ASME B18.2.2-10, Nuts for General Applications: Machine Screw Nuts, Hex, Square, Hex 

Flange, and Coupling Nuts (Inch Series). 
 ASTM International Inc.  

 ASTM A47/A47M-99(2004), Standard Specification for Ferritic Malleable Iron Castings. 
 ASTM A278/A278M-01(2006), Standard Specification for Gray Iron 
 Castings for Pressure-Containing Parts for Temperatures up to 650 degrees F (350 degrees 

C). 
 ASTM A516/A516M-06, Standard Specification for Pressure Vessel Plates, Carbon Steel, for 

Moderate - and Lower - Temperature Service. 
 ASTM A536-84(2004), Standard Specification for Ductile Iron Castings. 
 ASTM B61-08, Standard Specification for Steam or Valve Bronze Castings. 
 ASTM B62-02, Standard Specification for Composition Bronze or Ounce Metal Castings. 

 Canadian Standards Association (CSA International)  
 CSA B51-03(R2003), Boiler, Pressure Vessel, and Pressure Piping Code. 
 CSA B51-03(R2005), Boiler, Pressure Vessel, and Pressure Piping Code, Supplement #1. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  
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 Submit Shop Drawings and provide manufacturer's printed product literature and datasheets 
for expansion tanks, air vents, separators, valves, and strainers and include product 
characteristics, performance criteria, physical size, finish and limitations. 

1.4 CLOSEOUT SUBMITTALS  

 Submit maintenance and operation data in accordance with Section 01 78 00 - Closeout 
Submittals. 

1.5 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle in accordance with Section 01 61 00 - Common Product Requirements. 
 Deliver materials to site in original factory packaging, labelled with manufacturer's name, address. 
 Packaging Waste Management: remove for reuse by manufacturer of pallets in accordance with 

Section 01 74 21 - Construction/Demolition Waste Management and Disposal. 

PART 2  PRODUCTS 
2.1 EXPANSION TANK - DIAPHRAGM TYPE  

 Vertical pressurized diaphragm type expansion tank. 
 Size: as indicated. 
 Diaphragm sealed in EPDM suitable for 115 degrees C operating temperature. 
 Heavy Duty Butyl Bladder. 
 Working pressure: 860 kPa. 
 Air precharged to 84 kPa (initial fill pressure of system). 
 Base mount for vertical installation. 
 Supports: provide supports with hold down bolts and installation templates incorporating seismic 

restraint systems. 
 Renewable diaphragm. 
 Schedule: As per drawings. 
 Acceptable Material: Amtrol 

2.2 PRESSURE RELIEF VALVES  

 Screwed, bronze body or cast-iron body with expanded outlet. 
 ASME rated. 
 Coordinate with sizes and pressures indicated on drawings (plans and schematics). 
 Acceptable Products:  

 Bronze body: Watts 174A, NPS 3/4 to NPS 2. 
 Iron body: Watts 740, NPS 3/4 x 1 to NPS 2 x 2-1/2. 

2.3 AUTOMATIC AIR VENT  

 Standard float vent: brass body and NPS 1/8 connection and rated at 310 kPa working pressure. 
 Industrial float vent: cast iron body and NPS 1/2 connection and rated at 860 kPa working 

pressure. 
 Float: solid material suitable for 115 degrees C working temperature. 
 Vent isolation valve: class 600, regular port, threaded, bronze body, plated brass ball, brass gland 

and PTFE Teflon seat, wing handle, screwed. 
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2.4 AIR SEPARATOR - IN LINE - VORTEX TYPE  

 Steel, tested and stamped in accordance with ANSI/ASME PRVC with galvanized steel integral 
strainer with 5mm perforations, tangential inlet and outlet connections and internal stainless steel 
air collector tube. 

 Ratings: minimum 1100 kPa at 177 °C 
 Connections: NPT independent vent and blow down, flanged inlet and discharge. 
 Acceptable Material: Spirovent, Amtrol, Bell & Gossett. 

2.5 PIPE LINE STRAINER  

 NPS 1/2 to 2: bronze body to ASTM B62, screwed connections, Y pattern. 
 NPS 2 1/2 to 12: cast steel body to ASTM A278/A278M, Class 30, flanged connections. 
 NPS 2 to 12: T type with malleable iron body to ASTM A47M, grooved ends. 
 Blowdown connection: NPS 1. 
 Screen: stainless steel with 1.19 mm perforations. 
 Working pressure: 860 kPa. 

PART 3  EXECUTION 
3.1 MANUFACTURER'S INSTRUCTIONS  

 Comply with manufacturer's written recommendations, including product technical bulletins, 
handling, storage and installation instructions, and datasheets. 

3.2 GENERAL  

 Run drain lines and blow off connections to terminate above nearest drain.  
 Systems containing glycol to discharge back to glycol fill tank.  

 Maintain adequate clearance to permit service and maintenance. 
 Should deviations beyond allowable clearances arise, request and follow Consultants’ directive. 
 Check shop drawings for conformance of tapings for ancillaries and for equipment operating 

weights. 

3.3 STRAINERS  

 Install in horizontal or down flow lines. 
 Ensure clearance for removal of basket. 
 Install ahead of each pump. 

3.4 AIR VENTS  

 Install at high points of systems. 
 Install gate valve on automatic air vent inlet. Run discharge to nearest service sink. 

3.5 EXPANSION TANKS  

 Adjust expansion tank pressure to suit design criteria. 
 Install lock shield type valve at inlet to tank. Alternatively, install a ball valve and remove handle 

and zip-tie to piping adjacent tank. 
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3.6 PRESSURE SAFETY RELIEF VALVES  

 Run discharge pipe to terminate above nearest drain.  
 Systems containing glycol to discharge back to glycol fill tank. 

3.7 CLEANING  

 Clean in accordance with Section 01 74 11 - Cleaning.  
 Remove surplus materials, excess materials, rubbish, tools and equipment. 
 Waste Management: separate waste materials for recycling in accordance with Section 01 74 

21 - Construction/Demolition Waste Management and Disposal. 
End of Section 
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Section 23 21 23 Hydronic Pumps 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedure. 
 Section 01 61 00 - Common Product Requirements. 
 Section 01 74 00 - Cleaning. 
 Section 01 74 19 - Waste Management and Disposal 
 Section 01 78 00 - Closeout Submittals. 
 Section 12 05 00 - Common Work Results for Mechanical 
 Section 23 05 02 - Pipe Work Testing 
 Section 23 05 03 - Mechanical Start-up 
 Section 23 05 48 - Vibration & Seismic Controls for HVAC 
 Section 23 05 93 - Testing, Adjusting and Balancing for HVAC. 
 Section 23 08 16 - Cleaning and Start-Up of HVAC Piping Systems. 

1.2 REFERENCE STANDARDS  

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

Residential Buildings. 
 CSA Group (CSA)  

 CAN/CSA-B214-12, Installation Code for Hydronic Heating Systems. 
 CAN/CSA No. 108, Liquid Pumps. 

 Electrical Equipment Manufacturers Association of Canada (EEMAC) 
 National Electrical Manufacturers' Association (NEMA)  

 NEMA MG 1-2011, Motors and Generators. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Submit manufacturer's instructions, printed product literature and data sheets for pump, 
circulator, and equipment and include product characteristics, performance criteria, physical 
size, finish and limitations indicate point of operation, and final location in field assembly. 

1.4 CLOSEOUT SUBMITTALS  

 Submit in accordance with Section 01 78 00 - Closeout Submittals. 
 Operation and Maintenance Data: submit operation and maintenance data for hydronic pumps for 

incorporation into manual. 

1.5 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements. 

 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, 
labelled with manufacturer's name and address. 
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 Storage and Handling Requirements:  
 Store materials in dry location and in accordance with manufacturer's recommendations in 

clean, dry, well-ventilated area. 
 Store and protect hydronic pumps from nicks, scratches, and blemishes. 
 Replace defective or damaged materials with new. 

PART 2  PRODUCTS 
2.1 EQUIPMENT  

 Size and select components to: CAN/CSA-B214. 

2.2 INLINE WET ROTOR CIRCULATORS - CONSTANT VOLUME  

 Construction: Aluminium oxide ceramic shaft and radial bearings. Carbon thrust bearing and 
EPDM retainer. Stainless steel inlet cone, rotor can, rotor cladding, bearing plate, shaft retainer. 
Corrosion-resistance impeller. EPDM O-ring and gaskets. EPDM terminal box. Cast iron pump 
housing. 

 Inline or base mounted as required. 
 Rated Pressure: 1000 kPa minimum 
 Operating Temperature: 110°C 
 Approvals: CSA, UL listed. 
 Voltage: as per drawing schedules. 
 Acceptable Material: Grundfos UPS series 
 Schedule: as per drawing schedules. 

2.3 INLINE WET ROTOR PUMP - VARIABLE SPEED - LARGE  

 General:  
 Pump shall be of the in-line wet rotor design. Oil lubricated pumps and shaft coupled pumps 

shall not be accepted. 
 The pump shall be a standard product of a single pump manufacturer. The pump, motor, and 

variable speed drive shall be an integral product designed and built by the same 
manufacturer. 

 The enclosure shall be marked “Enclosure Type 2.” 
 The pump shall be certified and listed by a Nationally Recognized Test Laboratory (NRTL) for 

U.S. and Canada to comply with CAN/CSA no. 108 
 The pump shall be labeled on the nameplate as having an Energy Efficiency Index (EEI) of 

no greater than 0.20. 
 Ratings:  

 Maximum Pressure: 1206 kPa 
 Minimum Media Temperature: -10°C 
 Maximum Media Temperature: 110°C 
 Maximum Continuous Media Temperature: 95°C 
 Maximum Sound Pressure Level: 43dB(A) 
 Voltage: 1x115V +/-10% or 1×208-230V +/-10% per drawing schedules 
 Maximum Energy Efficiency Index: 0.20 
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 Construction:  
 Pump housing:   

 Cast Iron EN-JGL-250 with Cataphorese surface treatment 
 Stainless Steel: 304 Stainless  

 Impellers: Composite PES 30% GF 
 Rotor Can: PPS reinforced with Carbon Fiber (Fortran MT9141L PPS-GF40). 
 Rotor Cladding: 316 Stainless Steel 
 Stator Housing: Aluminum 
 Shaft: 316L Stainless Steel 
 Thrust Bearing:,  

 Axial: Carbon Graphite 
 Radial: Ceramic 

 O-Rings: EPDM 
 Bearing Plate: 304 Stainless Steel 
 Neck Ring: 304 Stainless Steel 
 Control Box: Polycarbonate 

 Motor:  
 Motor shall be 4-pole permanent-magnet (PM motor) and tested with the pump as one unit by 

the same manufacturer. Conventional asynchronous squirrel-cage motors shall not be 
acceptable. 

 Each motor shall be of the integrated Variable Speed Drive design consisting of a motor and 
a Variable Frequency Drive (VFD) built and tested as one unit by the same manufacturer. 

 The stator housing shall be made of pressure die cast aluminum. 
 The motor shall be cooled by the pumped fluid 
 The power electronics shall be cooled to the ambient air. 
 The Motor shall be self-ventilating. 
 Minimum insulation class for the motor shall be Class F. 
 The integrated VFD control shall utilize an energy optimization algorithm to minimize energy 

consumption by reducing the factory-set setpoint and adjust to system characteristics. This 
shall be accomplished without the need of any external sensors or input. 

 Acceptable Material: Grundfos MAGNA3 series 
 Schedule: As per drawing schedules. 

PART 3  EXECUTION 
3.1 MANUFACTURER'S INSTRUCTIONS  

 Comply with manufacturer's written recommendations, including product technical bulletins, 
handling, storage and installation instructions, and data sheets. 

3.2 INSTALLATION  

 Install hydronic pumps to: CAN/CSA-B214. 
 In line circulators: install as indicated by flow arrows.  

 Support at inlet and outlet flanges or unions. 
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 Install with bearing lubrication points accessible. 
 Base mounted type: supply templates for anchor bolt placement.  

 Include anchor bolts with sleeves. Place level, shim unit and grout. 
 Align coupling in accordance with manufacturer's recommended tolerance. 
 Check oil level and lubricate. After run-in, tighten glands. 

 Ensure that pump body does not support piping or equipment.  
 Provide stanchions or hangers for this purpose. 
 Refer to manufacturer's installation instructions for details. 

 Pipe drain tapping to floor drain. 
 Install volute venting pet cock in accessible location. 
 Check rotation prior to start-up. 
 Install pressure gauge test cocks. 

3.3 START-UP  

 General:  
 In accordance with manufacturer's recommendations. 

 Procedures:  
 Before starting pump, check that cooling water system over-temperature and other protective 

devices are installed and operative. 
 After starting pump, check for proper, safe operation. 
 Check installation, operation of mechanical seals, packing gland type seals. Adjust as 

necessary. 
 Check base for free-floating, no obstructions under base. 
 Run-in pumps for 12 continuous hours minimum. 
 Verify operation of over-temperature and other protective devices under low- and no-flow 

condition. 
 Eliminate air from scroll casing. 
 Adjust alignment of piping and conduit to ensure true flexibility. 
 Eliminate cavitation, flashing and air entrainment. 
 Adjust pump shaft seals, stuffing boxes, glands. 
 Measure pressure drop across strainer when clean and with flow rates as finally set. 
 Replace seals if pump used to degrease system or if pump used for temporary heat. 

3.4 CLEANING  

 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.  
 Leave Work area clean at end of each day. 

 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01 74 00 - Cleaning. 

 Waste Management: separate waste materials for reuse or recycling in accordance with Section 
01 74 19 - Waste Management and Disposal.  
 Remove recycling containers and bins from site and dispose of materials at appropriate 

facility. 
End of Section 
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Section 23 25 00 HVAC Water Treatment 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 35 29.06 - Health and Safety Requirements. 
 Section 01 61 00 - Common Product Requirements. 
 Section 01 74 19 - Waste Management and Disposal. 
 Section 01 74 00 - Cleaning. 
 Section 01 78 00 - Closeout Submittals. 
 Section 23 05 15 - Common Installation Requirements for HVAC Pipework. 
 Section 23 05 23.01 – Valves – Bronze  
 Section 23 05 93 - Testing, Adjusting and Balancing for HVAC. 
 Section 23 08 16 - Cleaning and Start-Up of HVAC Piping Systems. 

1.2 REFERENCES  

 American Society of Mechanical Engineers (ASME)  
 ASME-04(2007), Boiler and Pressure Vessel Code. 
 ASME B16.1-10, Grey Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250. 
 ASME B16.3-06, Malleable Iron Threaded Fittings: Classes 150 and 300. 
 ASME B16.5-09, Pipe Flanges and Flanged Fittings: NPS ½ through NPS 24 Metric/Inch 

Standard. 
 ASME B18.2.1-10, Square Hex, Heavy Hex and Askew Head Bolts and Hex, Heavy Hex, 

Hex Flange. Loded Head and Lag Screws (Inch Series). 
 ASME B18.2.2-10, Nuts for General Applications: Machine Screw Nuts, Hex, Square, Hex 

Flange, and Coupling Nuts (Inch Series). 
 ASTM International Inc.  

 ASTM A47/A47M-99(2004), Standard Specification for Ferritic Malleable Iron Castings. 
 ASTM A278/A278M-01(2006), Standard Specification for Gray Iron 
 Castings for Pressure-Containing Parts for Temperatures up to 650 degrees F (350 degrees 

C). 
 ASTM A516/A516M-06, Standard Specification for Pressure Vessel Plates, Carbon Steel, for 

Moderate - and Lower - Temperature Service. 
 ASTM A536-84(2004), Standard Specification for Ductile Iron Castings. 
 ASTM B61-08, Standard Specification for Steam or Valve Bronze Castings. 
 ASTM B62-02, Standard Specification for Composition Bronze or Ounce Metal Castings. 

 Canadian Standards Association (CSA International)  
 CSA B51-03(R2003), Boiler, Pressure Vessel, and Pressure Piping Code. 
 CSA B51-03(R2005), Boiler, Pressure Vessel, and Pressure Piping Code, Supplement #1. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  
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 Submit manufacturer's instructions, printed product literature and data sheets for HVAC water 
treatment systems and include product characteristics, performance criteria, physical size, 
finish and limitations. 

1.4 CLOSEOUT SUBMITTALS  

 Submit in accordance with Section 01 78 00 - Closeout Submittals. 
 Operation and Maintenance Data: submit operation and maintenance data for HVAC water 

treatment systems for incorporation into manual. 
 Include following:  

 Log sheets as recommended by manufacturer. 

1.5 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements and with manufacturer's written instructions. 

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

 Storage and Handling Requirements:  
 Store materials in dry location and in accordance with manufacturer's recommendations in 

clean, dry, well-ventilated area. 
 Store and protect HVAC water treatment systems from nicks, scratches, and blemishes. 
 Replace defective or damaged materials with new. 

PART 2  PRODUCTS 
2.1 MANUFACTURER  

 Equipment, chemicals, and service provided by one supplier. 

2.2 CHEMICAL BYPASS / POT FEEDER  

 Welded carbon steel pressure vessel, 7.6L capacity, ball isolation flow control valves on 
inlet/outlet, supplied with wall mounting bracket. 

 Ratings: 1830 kPa @ 93°C 
 19mmØ inlet and outlet, 6mm vent/pressure relief port 
 19mmØ chemical fill port with 600mL polyethylene graduated funnel with integral 20 mesh 

strainer  
 Acceptable material: Axiom Industries CBF-2, SAI Model HP / STS 8L-POT. 

2.3 SIDE STREAM FILTER PACKAGE  

 Hydronic filter package consisting of a ball isolation valve, filter assembly, sight glass, manual 
balancing valve, and brass nipples. 

 Filter  
 304 stainless steel and brass, 1.5 L capacity, EPDM O-rings 
 Cartridge filter: 65mmØ x 250mm, 10 micron. 
 19mmØ inlet and outlet, 19mmØ drain valve with hose connection and cap. 
 Flow rate: 3.79 to 37.9 L/min, 18.9 L/min optimal. 

 Sight glass  
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 Stainless steel or brass body, stainless steel ball cage, tempered borosilicate glass window, 
TPX ball. 

 19mmØ inlet and outlet. 
 Balancing valve  

 Manual type, brass construction, with integral air vent and memory stop. 
 Valve to provide flow metering, flow balancing, and filter cartridge isolation. 

 Ratings: operating pressure to 860 kPa and 93°C 
 Acceptable material: Axiom Industries SFP-10 

2.4 PACKAGED GLYCOL FILL SYSTEM  

 Existing Axiom SF100 glycol fill tank to be retained and re-used. 

2.5 PROPYLENE GLYCOL  

 Factory premixed with demineralized distilled, deionized or reverse osmosis filtered water. 
Acceptable water quality to have trace quantities of chloride and sulfate within manufacturers 
specifications and total hardness of <100ppm CaCO3. 

 Inhibited, low toxicity, high temperature propylene glycol with advanced inhibitor package for 
copper components, suitable for film temperatures to 160°C and freeze protection to -51°C 

 Virgin glycol only. 
 Solution concentration: 50% propylene glycol by weight. 
 Acceptable material: premixed Dow Chemicals DowFrost HD. 

2.6 HYDRONIC PIPING AND EQUIPMENT DEGREASANT & DETERGENT  

 Refer to Section 23 08 16 - Cleaning and Start-up of HVAC Piping Systems. 

2.7 FLUSH & CLEANING WATER  

 All water for system flush and clean to be clean local water. Adjust water to ensure pH to neutral. 

PART 3  EXECUTION 
3.1 MANUFACTURER'S INSTRUCTIONS  

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

3.2 INSTALLATION  

 Install HVAC water treatment systems in accordance with  
 Section 23 05 15 - Common Installation Requirements for HVAC Pipework 
 ASME Boiler and Pressure Code Section VII 
 Requirements and standards of authorities having jurisdiction 

 Ensure adequate clearances to permit performance of servicing and maintenance of equipment. 

3.3 CLEANING OF MECHANICAL SYSTEM  

 In accordance with Section 23 08 02 - Clearing and Start-up of Mechanical Piping Systems 

3.4 CLEANING  

 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.  
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 Leave Work area clean at end of each day. 
 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in 

accordance with Section 01 74 00 - Cleaning. 
End of Section 
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Section 23 31 13.01 Metal Ducts - Low Pressure to 500 pa 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 61 00 - Common Product Requirements. 
 Section 01 74 00 - Cleaning. 
 Section 01 78 00 - Closeout Submittals. 
 Section 07 84 00 - Fire Stopping. 

1.2 REFERENCE STANDARDS  

 American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) 
 ASTM International (ASTM)  

 ASTM A480/A480M-12, Standard Specification for General Requirements for Flat-Rolled 
Stainless and Heat-Resisting Steel Plate, Sheet and Strip. 

 ASTM A635/A635M-09b, Standard Specification for Steel, Sheet and Strip, Heavy-Thickness 
Coils, Hot-Rolled, Alloy, Carbon, Structural, High-Strength Low-Alloy, and High-Strength Low-
Alloy with Improved Formability, General Requirements for. 

 ASTM A653/A653M-11, Standard Specification for Steel Sheet, Zinc Coated (Galvanized) or 
Zinc-Iron Alloy Coated (Galvannealed) by the Hot-Dip Process. 

 Green Seal Environmental Standards (GS)  
 GS-36-11, Standard for Adhesives for Commercial Use. 

 National Fire Protection Association (NFPA)  
 NFPA 90B-12, Standard for the Installation of Warm Air Heating and Air-Conditioning 

Systems. 
 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA)  

 SMACNA HVAC Duct Construction Standards - Metal and Flexible, 2005. 
 SMACNA HVAC Air Duct Leakage Test Manual, 2012. 
 IAQ Guideline for Occupied Buildings Under Construction 2007. 

 South Coast Air Quality Management District (SCAQMD), California State, Regulation XI. Source 
Specific Standards  
 SCAQMD Rule 1168-A2005, Adhesives and Sealants Applications. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Submit manufacturer's instructions, printed product literature and data sheets for metal ducts 
and include product characteristics, performance criteria, physical size, finish and limitations. 

1.4 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements and with manufacturer's written instructions. 

 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, 
labelled with manufacturer's name and address. 
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 Storage and Handling Requirements:  
 Store materials in dry location and in accordance with manufacturer's recommendations in 

clean, dry, well-ventilated area. 
 Store and protect metal ducts from nicks, scratches, and blemishes. 
 Replace defective or damaged materials with new. 

PART 2  PRODUCTS 
2.1 SEAL CLASSIFICATION  

 Classification as follows:  
  

Max Pressure 
Pa 

SMACNA Seal 
Class 

1000 A 
750 B 
500 C 
125 Unsealed 

 Seal classification:  
 Class A: longitudinal seams, transverse joints, duct wall penetrations and connections made 

airtight with sealant and tape. 
 Class B: longitudinal seams, transverse joints and connections made airtight with sealant. 
 Class C: transverse joints and connections made air tight with sealant. Longitudinal seams 

unsealed. 
 Unsealed seams and joints. 

2.2 SEALANT  

 Sustainability Characteristics:  
 Adhesives and sealants: in accordance with Section 07 92 00 - Joint Sealants. 
 Adhesives and sealants: VOC limit 250 g/L maximum to SCAQMD Rule 1168. 

 Sealant: oil resistant, water borne, polymer type flame resistant duct sealant. Temperature range 
of minus 30 degrees C to plus 93 degrees C. 

2.3 TAPE  

 Tape: polyvinyl treated, open weave fiberglass tape, 50 mm wide. 

2.4 DUCT LEAKAGE  

 In accordance with SMACNA HVAC Air Duct Leakage Test Manual. 

2.5 FITTINGS  

 Fabrication: to SMACNA. 
 Radiused elbows:  

 Rectangular: standard radius. 
 Round: smooth radius, centreline radius: 1.5 times diameter. 

 Mitred elbows, rectangular:  
 To 407 mm: with single thickness turning vanes. 
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 Over 407 mm: with double thickness turning vanes. 
 Branches:  

 Rectangular main and branch: with 45 degrees entry on branch. 
 Round main and branch: enter main duct at 45 degrees with conical connection. 
 Provide volume control damper in branch duct near connection to main duct. 
 Main duct branches: with splitter damper. 

 Transitions:  
 Diverging: 20 degrees maximum included angle. 
 Converging: 30 degrees maximum included angle. 

 Offsets:  
 as indicated. 

 Obstruction deflectors: maintain full cross-sectional area.  
 Maximum included angles: as for transitions. 

2.6 FIRE STOPPING  

 Retaining angles around duct, on both sides of fire separation in accordance with Section 
07 84 00 - Fire Stopping. 

 Coordinate with 07 84 00 - Fire Stopping to ensure fire stopping materials and installation does 
not distort duct. 

2.7 GALVANIZED STEEL  

 Lock forming quality: to ASTM A653/A653M, Z90 zinc coating. 
 Thickness, fabrication and reinforcement: to ASHRAE. 
 Joints: to ASHRAE. Proprietary manufactured flanged duct joint to be considered to be a class A 

seal. 

2.8 STAINLESS STEEL  

 To ASTM A480/A480M, Type 304. 
 Finish: number 4. 
 Thickness, fabrication and reinforcement: to ASHRAE. 
 Joints: to ASHRAE. 

2.9 ALUMINUM  

 To ASHRAE. Aluminum type: 3003-H-14. 
 Thickness, fabrication and reinforcement: to ASHRAE. 
 Joints: to ASHRAE. 

2.10 HANGERS AND SUPPORTS  

 Hangers and Supports: in accordance with Section 23 05 29 - Hangers and Supports for HVAC 
Piping and Equipment.  
 Strap hangers: of same material as duct but next sheet metal thickness heavier than duct.  

 Maximum size duct supported by strap hanger: 500. 
 Hanger configuration: to ASHRAE. 
 Hangers: galvanized steel angle with galvanized steel rods to ASHRAE : 
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 Upper hanger attachments:  
 For concrete: manufactured concrete inserts. 
 For steel joist: manufactured joist clamp. 
 For steel beams: manufactured beam clamps: 

PART 3  EXECUTION 
3.1 GENERAL  

 Do work in accordance with ASHRAE, SMACNA and NFPA. 
 Do not break continuity of insulation vapour barrier with hangers or rods.  

 Ensure diffuser is fully seated, Insulate strap hangers 100 mm beyond insulated duct. 
 Support risers in accordance with ASHRAE and SMACNA. 
 Install breakaway joints in ductwork on sides of fire separation. 
 Install proprietary manufactured flanged duct joints in accordance with manufacturer's 

instructions. 

3.2 HANGERS  

 Strap hangers: install in accordance with SMACNA. 
 Angle hangers: complete with locking nuts and washers. 
 Hanger spacing: in accordance with SMACNA 

3.3 SEALING AND TAPING  

 Apply sealant in accordance with SMACNA and to manufacturer's recommendations. 
 Bed tape in sealant and recoat with minimum of 1 coat of sealant to manufacturers 

recommendations. 

3.4 CLEANING  

 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.  
 Leave Work area clean at end of each day. 

 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01 74 00 - Cleaning. 

End of Section 
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Section 23 33 00 Air Duct Accessories 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 61 00 - Common Product Requirements. 
 Section 01 74 00 - Cleaning. 
 Section 01 78 00 - Closeout Submittals. 
 Section 23 31 13.01 - Metal Ducts - Low Pressure to 500 Pa 

1.2 REFERENCE STANDARDS  

 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA)  
 SMACNA - HVAC Duct Construction Standards - Metal and Flexible, 2005. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Submit manufacturer's instructions, printed product literature and data sheets for air duct 
accessories and include product characteristics, performance criteria, physical size, finish 
and limitations. 

 Indicate:  
 Flexible connections. 
 Duct access doors. 

1.4 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements. 

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

 Storage and Handling Requirements:  
 Store materials in dry location and in accordance with manufacturer's recommendations in 

clean, dry, well-ventilated area. 
 Store and protect air duct accessories from nicks, scratches, and blemishes. 
 Replace defective or damaged materials with new. 

PART 2  PRODUCTS 
2.1 GENERAL  

 Manufacture in accordance with SMACNA - HVAC Duct Construction Standards. 

2.2 FLEXIBLE CONNECTIONS  

 Frame: galvanized sheet metal frame with fabric clenched by means of double locked seams. 
 Material:  

 Fire resistant, self extinguishing, neoprene coated glass fabric, temperature rated at minus 40 
degrees C to plus 90 degrees C, density of 1.3 kg/m2. 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

AIR DUCT ACCESSORIES Section 23 33 00 
Page 2 of 3 

 

 

2.3 ACCESS DOORS IN DUCTS  

 Non-Insulated Ducts: sandwich construction of same material as duct, one sheet metal thickness 
heavier, minimum 0.6 mm thick complete with sheet metal angle frame. 

 Insulated Ducts: sandwich construction of same material as duct, one sheet metal thickness 
heavier, minimum 0.6 mm thick complete with sheet metal angle frame and 25 mm thick rigid 
glass fibre insulation. 

 Gaskets: neoprene. 
 Hardware:  

 Up to 300 x 300 mm: two sash locks complete with safety chain. 
 301 to 450 mm: four sash locks complete with safety chain. 
 451 to 1000 mm: piano hinge and minimum two sash locks. 
 Doors over 1000 mm: piano hinge and two handles operable from both sides. 
 Hold open devices. 

2.4 TURNING VANES  

 Factory or shop fabricated single thickness, to recommendations of SMACNA and as indicated. 

PART 3  EXECUTION 
3.1 INSTALLATION  

 Flexible Connections:  
 Install in following locations:  

 Inlets and outlets to supply air units and fans. 
 Inlets and outlets of exhaust and return air fans. 
 As indicated. 

 Length of connection: 100 mm. 
 Minimum distance between metal parts when system in operation: 75 mm. 
 Install in accordance with recommendations of SMACNA. 
 When fan is running:  

 Ducting on sides of flexible connection to be in alignment. 
 Ensure slack material in flexible connection. 

 Access Doors and Viewing Panels:  
 Size:  

 900 x 900 mm for person size entry. 
 600 x 600 mm for servicing entry. 
 300 x 300 mm for viewing. 
 As indicated. 

 Locations:  
 Control dampers. 
 Devices requiring maintenance. 
 Required by code. 
 Elsewhere as indicated. 
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 Turning Vanes:  
 Install in accordance with recommendations of SMACNA and as indicated. 

3.2 CLEANING  

 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.  
 Leave Work area clean at end of each day. 

 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01 74 00 - Cleaning. 

End of Section 
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Section 23 33 14 Dampers - Balancing 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 61 00 - Common Product Requirements. 
 Section 01 74 00 - Cleaning. 
 Section 01 74 19 - Waste Management and Disposal. 
 Section 01 78 00 - Closeout Submittals. 
 Section 23 31 13.01 - Metal Ducts - Low Pressure to 500 Pa 

1.2 REFERENCE STANDARDS  

 Sheet Metal and Air Conditioning National Association (SMACNA)  
 SMACNA HVAC Duct Construction Standards, Metal and Flexible-2013. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Submit manufacturer's instructions, printed product literature and data sheets for dampers 
and include product characteristics, performance criteria, physical size, finish and limitations. 

1.4 CLOSEOUT SUBMITTALS  

 Submit in accordance with Section 01 78 00 - Closeout Submittals. 
 Operation and Maintenance Data: submit operation and maintenance data for dampers for 

incorporation into manual. 

1.5 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements. 

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

 Storage and Handling Requirements:  
 Store materials in dry location and in accordance with manufacturer's recommendations in 

clean, dry, well-ventilated area. 
 Store and protect dampers from nicks, scratches, and blemishes. 
 Replace defective or damaged materials with new. 

PART 2  PRODUCTS 
2.1 GENERAL  

 Manufacture to SMACNA standards. 

2.2 SINGLE BLADE DAMPERS  

 Fabricate from same material as duct, but one sheet metal thickness heavier. V-groove stiffened. 
 Size and configuration to recommendations of SMACNA, except maximum height as indicated. 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

DAMPERS - BALANCING Section 23 33 14 
Page 2 of 2 

 

 

 Locking quadrant with shaft extension to accommodate insulation thickness. 
 Inside and outside nylon end bearings. 
 Channel frame of same material as adjacent duct, complete with angle stop. 

2.3 MULTI-BLADED DAMPERS  

 Factory manufactured of material compatible with duct. 
 Opposed blade: configuration, metal thickness and construction to recommendations of 

SMACNA. 
 Maximum blade height: as indicated. 
 Bearings: self-lubricating nylon. 
 Linkage: shaft extension with locking quadrant. 
 Channel frame of same material as adjacent duct, complete with angle stop. 
 Maximum leakage: less than 20cfm/ft² (100L/s/m²) at 250 Pa. 

PART 3  EXECUTION 
3.1 INSTALLATION  

 Install where indicated. 
 Install in accordance with recommendations of SMACNA and in accordance with manufacturer's 

instructions. 
 Locate balancing dampers in each branch duct, for supply, return and exhaust systems. 
 Runouts to registers and diffusers: install single blade damper located as close as possible to 

main ducts. 
 Dampers: vibration free. 
 Ensure damper operators are observable and accessible. 
 Corrections and adjustments conducted by Consultant. 

3.2 CLEANING  

 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.  
 Leave Work area clean at end of each day. 

 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01 74 00 - Cleaning. 

 Waste Management: separate waste materials for reuse or recycling in accordance with Section 
01 74 19 - Waste Management and Disposal.  
 Remove recycling containers and bins from site and dispose of materials at appropriate 

facility. 
End of Section 
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Section 23 33 15 Dampers - Operating 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 61 00 - Common Product Requirements. 
 Section 01 74 00 - Cleaning. 
 Section 01 74 19 - Waste Management and Disposal. 
 Section 01 78 00 - Closeout Submittals. 
 Section 23 31 13.01 - Metal Ducts - Low Pressure to 500 Pa 
 Section 23 33 00 - Air Duct Accessories. 

1.2 REFERENCE STANDARDS  

 ASTM International (ASTM)  
 ASTM A653/A653M-11, Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 

Zinc-Iron Alloy-Coated (Galvannealed) by Hot-Dip Process. 
 Sheet Metal and Air Conditioning National Association (SMACNA)  

 SMACNA - HVAC Duct Construction Standards - Metal and Flexible, 2005. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Submit manufacturer's instructions, printed product literature and data sheets for dampers 
and include product characteristics, performance criteria, physical size, finish and limitations. 

1.4 CLOSEOUT SUBMITTALS  

 Submit in accordance with Section 01 78 00 - Closeout Submittals. 
 Operation and Maintenance Data: submit operation and maintenance data for dampers for 

incorporation into manual. 

1.5 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements and with manufacturer's written instructions. 

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

 Storage and Handling Requirements:  
 Store materials in dry location and in accordance with manufacturer's recommendations in 

clean, dry, well-ventilated area. 
 Store and protect dampers from nicks, scratches, and blemishes. 
 Replace defective or damaged materials with new. 
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PART 2  PRODUCTS 
2.1 ALUMINUM DAMPERS - INSULATED/THERMALLY BROKEN  

 Frame: extruded 6063T5 aluminum, 2.03 mm thick, 101.6 mm deep, insulated with Styrofoam on 
three sides for duct mounting and four sides for flanged mounting. 

 Blades: extruded 6063T5 aluminum, internally insulated with expanded polyurethane foam, 
thermally broken, minimum insulation value 0.4RSI. 

 Blade and Frame Seals: extruded silicone in integral slot within aluminum extrusions and 
mechanically fastened to prevent shrinkage and movement. 

 Bearings: Celcon inner bearing, 11mm aluminum hexagon blade pin, polycarbonate outer 
bearing. 

 Linkage: frame side, aluminum and corrosion resistant zinc plated steel with slip proof cup-point 
trunnion screws. Blade linkage hardware to be installed out of air- stream. 

 Jack Shaft assemblies: to be provided for multiple damper installations. 
 Operating temperature range: -40°C to 100°C. 
 Leakage: 25 L/s/m² at 1 kPa differential static pressure at -40°C. 
 Pressure drop: full open 1200x1200 damper not to exceed 0.007 kPa at 5.08 m/s. 
 Certification: AMCA 511 
 Mounting: Flanged to duct. 
 Operator:  

 to Section 23 09 33 - Electric and Electronic Control System for HVAC. 
 Schedule:  

 Refer to drawings 
 Acceptable Material: TAMCO series 9000 BF ECT thermally insulated damper.  

 Acceptable alternate: Nailor Industries 

2.2 ALUMINUM DAMPERS - AIRFOIL  

 Frame: extruded 6063T5 aluminum, 2.03 mm thick, 101.6 mm deep 
 Blades: extruded 6063T5 aluminum 
 Blade and Frame Seals: extruded EPDM (blade) and TPE (frame) in integral slot within aluminum 

extrusions and mechanically fastened to prevent shrinkage and movement. 
 Bearings: Celcon inner bearing, 11mm aluminum hexagon blade pin, polycarbonate outer 

bearing. 
 Linkage: frame side, aluminum and corrosion resistant zinc plated steel with slip proof cup-point 

trunnion screws. Blade linkage hardware to be installed out of air- stream. 
 Jack Shaft assemblies: to be provided for multiple damper installations. 
 Operating temperature range: -40°C to 100°C. 
 Leakage: 52 L/s/m² at 1 kPa differential static pressure at -40°C. 
 Pressure drop: full open 1200x1200 damper not to exceed 0.004 kPa at 5.08 m/s. 
 Certification: AMCA 511 
 Mounting: Flanged to duct. 
 Operator:  

 to Section 23 09 33 - Electric and Electronic Control System for HVAC. 
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 Schedule:  
 Refer to drawings 

 Acceptable Material: TAMCO series 1000 Airfoil damper.  
 Acceptable alternate: Nailor Industries 

2.3 ALUMINUM DAMPERS - BACKDRAFT  

 Frame: extruded 6063-T5 aluminum, minimum 1.52 mm thick, 63.5 mm deep. 
 Blades: extruded 6063-T5 aluminum, minimum 1.52mm thick  

 Where a weighted backdraft damper is noted on the drawings:  
 Each damper blade shall be manufactured with a mounting hole to receive a front-

mounted mechanical weight.  
 Adjustable weights shall be supplied so that the required resistance to the opening of the 

blade against air flow can be increased. 
 Blade and Frame Seals: extruded silicone in integral slot within aluminum extrusions and 

mechanically fastened to prevent shrinkage and movement. 
 Bearings: 12.7 mm aluminum pivot points rotating on Celcon bearings. 
 Linkage: 6005-T6 aluminum alloy crank arms and 8.73mm linkage rods, corrosion resistant zinc 

plated steel with slip proof cup-point trunnion screws. 
 Operating temperature range: -40°C to 100°C. 
 Leakage: 57.8 L/s/m² at 250 Pa differential static pressure at -40°C. 
 Pressure drop: full open 610x610 damper not to exceed 0.189 kPa at 15.291 m/s 
 Certification: AMCA 511. 
 Mounting: Flanged to duct. 
 Schedule:  

 Refer to drawings 
 Acceptable Material:  

 Backdraft damper: TAMCO Series 7000 Medium Duty Backdraft Damper. 
 Weighted backdraft damper: TAMCO Series 7000 WT Medium Duty Weighted Backdraft 

Damper. 

PART 3  EXECUTION 
3.1 INSTALLATION  

 Install where indicated. 
 Install in accordance with recommendations of SMACNA and manufacturer's instructions. 
 Seal multiple damper modules with silicon sealant. 
 Install access door adjacent to each damper. See Section 23 33 00 - Air Duct Accessories. 
 Ensure dampers are observable and accessible. 

3.2 CLEANING  

 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.  
 Leave Work area clean at end of each day. 

 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01 74 00 - Cleaning. 
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 Waste Management: separate waste materials for reuse or recycling in accordance with Section 
01 74 19 - Waste Management and Disposal. 

End of Section 
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Section 23 34 00 HVAC Fans 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 61 00 - Common Product Requirements. 
 Section 01 74 19 - Waste Management and Disposal. 
 Section 01 78 00 - Closeout Submittals. 
 Section 23 05 03 - Mechanical Startup. 
 Section 23 05 13 - Common Motor Requirements for HVAC Equipment 
 Section 23 05 48 - Vibration and Seismic Controls for HVAC Piping and Equipment. 
 Section 23 31 13.01 - Metal Ducts - Low Pressure to 500 Pa 
 Section 23 33 00 - Air Duct Accessories. 

1.2 REFERENCE STANDARDS  

 American National Standards Institute/Air Movement and Control Association (ANSI/AMCA)  
 ANSI/AMCA Standard 99-2010, Standards Handbook. 
 ANSI/AMCA 210-07 (ASHRAE 51-07), Laboratory Methods of Testing Fans for Aerodynamic 

Performance Rating. 
 ANSI/AMCA Standard 300-2008, Reverberant Room Method for Sound Testing of Fans. 
 ANSI/AMCA Standard 301-1990, Methods for Calculating Fan Sound Ratings from 

Laboratory Test Data. 
 Canadian Standards Association (CSA)  

 CSA C22.2, 113 Fans & Ventilators.  
 The Master Painters Institute (MPI)  

 Architectural Painting Specification Manual - current edition.  
 MPI #18, Primer, Zinc Rich, Organic. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Submit manufacturer's instructions, printed product literature and data sheets for HVAC fans 
and include product characteristics, performance criteria, physical size, finish and limitations. 

 Shop Drawings:  
 Provide:  

 Fan performance curves showing point of operation, kW and efficiency. 
 Sound rating data at point of operation. 

 Indicate:  
 Motors, sheaves, bearings, shaft details. 
 Minimum performance achievable with variable speed controllers. 

1.4 MAINTENANCE MATERIAL SUBMITTALS  

 Extra Materials:  
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 Submit in accordance with Section 01 78 00 - Closeout Submittals.  
 Provide:  

 Matched sets of belts. 
 Furnish list of individual manufacturer's recommended spare parts for equipment, 

include:  
 Bearings and seals. 
 Addresses of suppliers. 
 List of specialized tools necessary for adjusting, repairing or replacing. 

1.5 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements. 

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

 Storage and Handling Requirements:  
 Store materials in dry location and in accordance with manufacturer's recommendations in 

clean, dry, well-ventilated area. 
 Store and protect HVAC fans from nicks, scratches, and blemishes. 
 Replace defective or damaged materials with new. 

 Develop Construction Waste Management Plan related to Work of this Section and in accordance 
with Section 01 74 19 - Waste Management and Disposal. 

 Packaging Waste Management: remove for reuse or recycling of padding, pallets, crates, 
packaging materials as specified in Construction Waste Management Plan in accordance with 
Section 01 74 19 - Waste Management and Disposal. 

PART 2  PRODUCTS 
2.1 SYSTEM DESCRIPTION  

 Performance Requirements:  
 Catalogued or published ratings for manufactured items: obtained from tests carried out by 

manufacturer or those ordered by manufacturer from independent testing agency signifying 
adherence to codes and standards in force. 

 Capacity: flow rate, static pressure, W, efficiency, revolutions per minute, power, model, size, 
sound power data and as indicated on schedule. 

 Fans: statically and dynamically balanced, constructed in conformity with ANSI/AMCA 
Standard 99. 

 Sound ratings: comply with ANSI/AMCA Standard 301, tested to ANSI/AMCA Standard 300. 
Supply unit with ANSI/AMCA certified sound rating seal. 

 Performance ratings: based on tests performed in accordance with ANSI/AMCA Standard 
210. Supply unit with ANSI/AMCA certified rating seal, except for propeller fans smaller than 
300 mm diameter. 

2.2 FANS GENERAL  

 Fans: statically and dynamically balanced, constructed in conformity with AMCA 99.  
 Sound ratings: comply with AMCA 301, tested to AMCA 300. Units shall bear AMCA certified 

sound rating seal.  
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 Performance ratings: based on tests performed in accordance with ANSI/AMCA 210, and 
ANSI/ASHRAE 51. Unit shall bear AMCA certified rating seal, except for propeller fans smaller 
than 300 mm diameter.  

 Factory primed before assembly in colour standard to manufacturer. 
 Accessories and hardware: matched sets of V-belt drives, adjustable slide rail motor bases, belt 

guards, coupling guards fan inlet safety screens as indicated and as specified in 23 05 13 - 
Common Motor Requirements for HVAC Equipment. 

 Motors: in accordance with Section 23 05 13 - Common Motor Requirements for HVAC 
Equipment 

 Vibration isolation: to Section 23 05 48 - Vibration and Seismic Controls for HVAC Piping and 
Equipment. 

 Flexible connections: to Section 23 33 00 - Air Duct Accessories. 

2.3 CENTRIFUGAL FANS  

 Fan wheels:  
 Welded aluminum construction. 
 Maximum operating speed of centrifugal fans not more than 40 % of first critical speed. 
 Air foil, forward curved, or backward inclined blades, as indicated. 

 Bearings: heavy duty grease lubricated ball or roller self aligning type with oil retaining, dust 
excluding seals and a certified minimum rated life of 200,000 hours. 

 Housings:  
 Volute with inlet cones: fabricated steel for wheels 300 mm or greater, aluminum, for smaller 

wheels, braced, and with welded supports. 
 For horizontally and vertically split housings provide flanges on each section for bolting 

together, with gaskets of non-oxidizing non-flammable material. 
 Provide bolted airtight access doors with handles. 

 Acceptable Material: Greenheck  
 Schedule: as per drawings  

PART 3  EXECUTION 
3.1 FAN INSTALLATION  

 Install fans as indicated, complete with resilient mountings specified in Section 23 05 48 - 
Vibration and Seismic Controls for HVAC Piping and Equipment, flexible electrical leads and 
flexible connections in accordance with Section 23 33 00 - Air Duct Accessories. 

 Provide sheaves and belts required for final air balance. 
 Bearings and extension tubes to be easily accessible. 
 Access doors and access panels to be easily accessible. 

3.2 CLEANING  

 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.  
 Leave Work area clean at end of each day. 

 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01 74 00 - Cleaning. 
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 Waste Management: separate waste materials for reuse or recycling in accordance with Section 
01 74 19 - Waste Management and Disposal.  
 Remove recycling containers and bins from site and dispose of materials at appropriate 

facility. 
End of Section 
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Section 23 37 13 Diffusers, Registers and Grilles 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 61 00 - Common Product Requirements. 
 Section 01 74 00 - Cleaning. 
 Section 01 74 19 - Waste Management and Disposal. 
 Section 01 78 00 - Closeout Submittals. 
 Section 23 33 00 - Air Duct Accessories 

1.2 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Submit manufacturer's instructions, printed product literature and data sheets for diffusers, 
registers and grilles and include product characteristics, performance criteria, physical size, 
finish and limitations. 

 Indicate following:  
 Capacity. 
 Throw and terminal velocity. 
 Noise criteria. 
 Pressure drop. 
 Neck velocity. 

1.3 MAINTENANCE MATERIAL SUBMITTALS  

 Extra Materials:  
 Provide maintenance materials in accordance with Section 01 78 00 - Closeout Submittals. 
 Include:  

 Keys for volume control adjustment. 
 Keys for air flow pattern adjustment. 

1.4 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements and with manufacturer's written instructions. 

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

 Storage and Handling Requirements:  
 Store materials in dry location and in accordance with manufacturer's recommendations in 

clean, dry, well-ventilated area. 
 Store and protect diffuser, registers and grilles from nicks, scratches, and blemishes. 
 Replace defective or damaged materials with new. 
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PART 2  PRODUCTS 
2.1 SYSTEM DESCRIPTION  

 Performance Requirements:  
 Catalogued or published ratings for manufactured items: obtained from tests carried out by 

manufacturer or those ordered by manufacturer from independent testing agency signifying 
adherence to codes and standards. 

2.2 GENERAL  

 To meet capacity, pressure drop, terminal velocity, throw, noise level, neck velocity as indicated. 
 Frames:  

 Full perimeter gaskets. 
 Plaster frames where set into plaster or gypsum board. 
 Concealed fasteners. 

 Concealed manual volume control damper operators. 
 Colour: as indicated. 

2.3 MANUFACTURED UNITS  

 Grilles, registers and diffusers of same generic type, products of one manufacturer. 
 Refer to drawing schedules for acceptable material. 

PART 3  EXECUTION 
3.1 INSTALLATION  

 Install in accordance with manufacturers instructions. 
 Install with stainless steel screws in countersunk holes where fastenings are visible. 
 Bolt grilles, registers and diffusers, in place, in gymnasium and similar game rooms. 

3.2 CLEANING  

 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.  
 Leave Work area clean at end of each day. 

 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01 74 00 - Cleaning. 

End of Section 
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Section 23 37 20 Louvres, Intakes and Vents 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 61 00 - Common Product Requirements. 
 Section 01 74 00 - Cleaning. 
 Section 01 74 19 - Waste Management and Disposal. 
 Section 01 78 00 - Closeout Submittals. 
 Section 23 31 13.01 - Metal Ducts - Low Pressure to 500 Pa 

1.2 REFERENCE STANDARDS  

 ASTM International (ASTM)  
 ASTM E90-09, Standard Test Method for Laboratory Measurement of Airborne Sound 

Transmission Loss of Building Partitions and Elements. 
 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA) 
 Society of Automotive Engineers (SAE) 
 AMCA-Air Movement and Control Association, Inc.  

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Submit manufacturer's instructions, printed product literature and data sheets for louvers, 
intakes and vents and include product characteristics, performance criteria, physical size, 
finish and limitations. 

 Indicate following:  
 Pressure drop. 
 Face area. 
 Free area. 

1.4 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements and with manufacturer's written instructions. 

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

 Storage and Handling Requirements:  
 Store materials in dry location and in accordance with manufacturer's recommendations in 

clean, dry, well-ventilated area. 
 Store and protect louvers, intakes and vents from nicks, scratches, and blemishes. 
 Replace defective or damaged materials with new. 

PART 2  PRODUCTS 
2.1 SYSTEM DESCRIPTION  

 Performance Requirements:  
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 Catalogued or published ratings for manufactured items: obtained from tests carried out by 
manufacturer or those ordered by manufacturer from independent testing agency signifying 
adherence to codes and standards. 

2.2 WALL HOODS  

 Thickness: to ASHRAE and as indicated on drawings whichever is more stringent. 
 Fabrication: to ASHRAE and as indicated on drawings whichever is more stringent. 
 Joints: to ASHRAE. Proprietary manufactured flanged duct joint shall be considered to be a class 

A seal and as indicated on drawings, whichever is more stringent. 
 Supports: as indicated. 
 Complete with integral bird screen of 2.7 mm diameter ss wire. Use 12 mm mesh on exhaust. 
 Finish:  

 Wall hoods: shop primed and painted finish as per Section 09 91 13 - Exterior Painting. 
 Schedule: as per drawing schedules and/or tags. 

PART 3  EXECUTION 
3.1 INSTALLATION  

 In accordance with manufacturer's and SMACNA recommendations. 
 Reinforce and brace as indicated. 
 Anchor securely into opening. Seal with caulking to ensure weather tightness. 

3.2 CLEANING  

 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.  
 Leave Work area clean at end of each day. 

 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01 74 00 - Cleaning. 

End of Section 
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Section 23 41 00 Particulate Air Filtration 
PART 1  GENERAL 
1.1 RELATED SECTIONS  

 Section 01 33 00 - Submittal Procedures 
 Section 01 61 00 - Common Product Requirements. 
 Section 01 78 00 - Closeout Submittals 
 Section 23 05 03 - Mechanical Start-Up 

1.2 REFERENCES  

 American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE):  
 ANSI/ASHRAE 52-1976, "Method of Testing Air Cleaning Devices Used in General 

Ventilation for Removing Particulate Matter". 
 Canadian General Standards Board (CGSB):  

 CAN/CGSB-115.10-M90 Filters, Air, Disposable, for Removal of Particulate Matter from 
Ventilating Systems. 

 CAN/CGSB-115.18-M85 Filter, Air Extended Area Panel Type, Medium Efficiency. 
 Underwriters Laboratories of Canada:  

 ULC-S111-M95, "Fire Tests for Air Filter Units". 

1.3 SHOP DRAWINGS AND PRODUCT DATA  

 Submit shop drawing and product data in accordance with Section 01 33 00 - Submittal 
Procedures. 

 Indicate the following:  
 Filter media. 
 Filter racks and housings. 
 Filter gauges. 

1.4 EXTRA MATERIALS  

 Spare filters: in addition to filters to be installed immediately prior to acceptance by Engineer and 
at completion of the building flush out supply 2 complete sets of filters for each filter unit or filter 
bank in accordance with section 01 78 00 – Closeout Submittals. 

1.5 CERTIFICATION OF RATINGS  

 Cataloged or published ratings shall be those obtained from tests carried out by manufacturer or 
those ordered by him from independent testing agency signifying adherence to codes and 
standards. 

1.6 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements and with manufacturer's written instructions. 

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

 Storage and Handling Requirements:  
 Store materials in dry location and in accordance with manufacturer's recommendations in 

clean, dry, well-ventilated area. 
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 Store and protect filters from nicks, scratches, and blemishes. 
 Replace defective or damaged materials with new. 

PART 2  PRODUCTS 
2.1 GENERAL  

 Media: suitable for air at 100% RH and air temperatures between minus -40°C and 50°C. 
 Number of units, size and thickness of panels, overall dimensions of filter bank, configuration and 

capacities: as indicated and as noted on drawings. 
 Pressure drop when clean and dirty, sizes and thickness: as indicated on schedule. 

2.2 ACCESSORIES  

 Holding frames: permanent "T" section construction of galvanized steel, 1.6 mm thick, except 
where specified otherwise. 

 Seals: to ensure leak proof operation. 
 Blank-off plates: as required, to fit all openings and of same material as holding frames. 
 Access and servicing: through doors/panels on each side. 

2.3 PRE-FILTERS  

 Application:  
 CF-1 O/A intake. 
 CF-2 O/A intake. 
 New Pump Room O/A intake 

 Media: disposable preformed fibrous glass, synthetic media cartridge. 
 Media enclosing frame: galvanized steel with bracing. 
 Media support: welded wire grid. 
 Efficiency: 35% to ANSI/ASHRAE 52-1976 and MERV 7 to ASHRAE 52.2-1999. 
 Fire rated: to CAN4-S111. 
 Acceptable material: Farr 30-30. 

2.4 FILTER GAUGES  

 Provide magnehelic gauges.  
 Service: Air and non-combustible, compatible gases (natural gas option available). 
 Housing: Die cast aluminum case and bezel, with acrylic cover, exterior finish is coated gray 

to withstand 168 hour salt spray corrosion test.  
 Size: 4" (101.6 mm) diameter dial face. 
 Enclosure Rating: IP67. 

 Accuracy: ±2% (-HA model ±1) of FS (±3% (-HA ±1.5%) on -0, -100PA, -125PA, -10MM and 
±4% (-HA ±2%) on -00, -60PA, -6MM ranges), throughout range at 70°F (21.1°C). 

 Pressure Limits:  
 Standard: -20 in Hg. to 15 psig.† (-0.677 bar to 1.034 bar) 
 Medium pressure option: 35 psig (2.41 bar),  
 High pressure option: 80 psig (5.52 bar). 

 Overpressure: Relief plug opens at approximately 25 psig (1.72 bar), standard gages only. 
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 Temperature Limits: 20 to 140°F (-6.67 to 60°C), -20°F (-28°C) with low temperature option. 
 Mounting Orientation: Diaphragm in vertical position. Consult factory for other position 

orientations. 
 Process Connections: 1/8" female NPT duplicate high and low pressure taps (one pair side 

and one pair back). 
 Standard Accessories: Two 1/8" NPT plugs for duplicate pressure taps, two 1/8" pipe thread 

to rubber tubing adapters and three flush mounting adapters with screws. (Mounting and 
snap ring retainer substituted for three adapters in MP & HP gage accessories.) 

 Standard of acceptance: Dwyer Series 2000 Magnehelic Differential Pressure Gage 
 One gauge to be provided for each filter bank unless otherwise noted. 

PART 3  EXECUTION 
3.1 INSTALLATION GENERAL  

 Install in accordance with manufacturer’s recommendations and with adequate space for access, 
maintenance and replacement. 

3.2 REPLACEMENT MEDIA  

 Replace all media with new upon acceptance. 
 Filter media to be new and clean, as indicated by pressure gauge, at time of acceptance. 

3.3 FILTER GAUGES  

 Install type as indicated across each filter bank (pre-filter and final filter) in approved and easy 
readable location. 

 Mark each filter gauge with value of pressure drop for clean condition and manufacturer's 
recommended replacement (dirty) value. 

End of Section 
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Section 23 51 00 Breechings, Chimneys and Stacks 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 61 00 - Common Product Requirements 
 Section 01 74 00 - Cleaning. 
 Section 01 74 19 - Construction & Waste Management 
 Section 01 78 00 - Closeout Submittals. 
 Section 23 05 03 - Mechanical Start-Up 
 Section 23 05 48 - Vibration and Seismic Controls for HVAC 

1.2 REFERENCE STANDARDS  

 Sheet Metal and Air Conditioning Contractors National Association (SMACNA) 
 Underwriters' Laboratories of Canada (ULC) 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Submit manufacturer's instructions, printed product literature and data sheets for chimneys 
and stacks and include product characteristics, performance criteria, physical size, finish and 
limitations. 

 Indicate the following:  
 Methods of sealing sections. 
 Methods of expansion 
 Bases and intermediate supports 
 Details of thimbles 
 Guy details 
 Rain caps 

1.4 QUALITY ASSURANCE  

 Certifications:  
 Catalogued or published ratings: obtained from tests carried out by independent testing 

agency or manufacturer signifying adherence to codes and standards. 

1.5 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements. 

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

 Storage and Handling Requirements:  
 Store materials in dry location and in accordance with manufacturer's recommendations in 

clean, dry, well-ventilated area. 
 Store and protect chimneys and stacks from nicks, scratches, and blemishes. 
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 Replace defective or damaged materials with new. 
 Packaging Waste Management: remove for reuse or recycling of pallets, crates, padding, 

packaging materials as specified in Construction Waste Management Plan in accordance with 
Section 01 74 19 - Construction & Waste Management. 

PART 2  PRODUCTS 
2.1 PRESSURE CHIMNEY & BREECHING  

 General: factory built sectional, prefabricated, double wall with insulation, mated fittings and 
couplings, suitable for natural draft appliances and pressure and force draft appliances. 

 Approvals: ULC labelled, 760 degrees C rated 
 Seal: primary gas seal graphite gasket factor installed to inner liner. 
 Insulation: 50mm thickness high temperature mineral wool insulation. 
 Liner: type 304 stainless steel. 
 Shell: type 304 stainless steel. 
 Couplings: mated couplings with collar. 
 Fittings for each chimney:  

 Base lateral tee with cap and drain. 
 Exit cone 
 Roof penetration thimble 
 Roof flashing, collar and roof brace. 
 Base and intermediate supports as required. 

 Acceptable material: Security Chimney CIX 

2.2 ACCESSORIES  

 Cleanouts: bolted, gasketed type, full size of breeching, as indicated. 
 Barometric dampers: double acting, 70% of full size of breeching area. 
 Hangers and supports: in accordance with SMACNA recommendations. 
 Rain cap. 

PART 3  EXECUTION 
3.1 INSTALLATION - GENERAL  

 Follow manufacturer's and SMACNA installation recommendations for shop fabricated 
components. 

 Suspend breeching at 1.5 m centres and at each joint. 
 Support chimneys at bottom, roof and intermediate levels as indicated. 
 Install thimbles where penetrating roof, floor, ceiling and where breeching enters masonry 

chimney. Pack annular space with heat resistant caulking. 
 Install flashings on chimneys penetrating roofs, as indicated. 
 Install rain caps and cleanouts, as indicated. 

3.2 CLEANING  

 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.  
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 Leave Work area clean at end of each day. 
 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in 

accordance with Section 01 74 00 - Cleaning. 
 Waste Management: separate waste materials for reuse or recycling in accordance with Section 

01 74 19 - Construction & Waste Management.  
 Remove recycling containers and bins from site and dispose of materials at appropriate 

facility. 
End of Section 
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Section 23 52 00 Heating Boilers 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 61 00 - Common Product Requirements. 
 Section 01 74 00 - Cleaning. 
 Section 01 74 19 - Construction & Waste Management 
 Section 01 78 00 - Closeout Submittals. 
 Section 23 05 03 - Mechanical Start-Up 
 Section 23 05 48 - Vibration and Seismic Controls for HVAC 
 Section 23 08 02 - Cleaning and Start-up of Mechanical Piping Systems 

1.2 REFERENCE STANDARDS  

 American Boiler Manufacturers Association (ABMA) 
 ASME  

 ASME Boiler and Pressure Vessel Code (BPVC), Section VII-2013. 
 CSA Group (CSA)  

 CSA B51-09, Boiler, Pressure Vessel, and Pressure Piping Code. 
 CSA B139-Series 2019, Installation Code for Oil Burning Equipment. 
 CSA B140.7-05 (R2019), Oil Burning Equipment: Steam and Hot-Water Boilers. 

 Electrical and Electronic Manufacturers Association of Canada (EEMAC) 
 Sheet Metal and Air Conditioning Contractors National Association (SMACNA) 
 Underwriters' Laboratories of Canada (ULC) 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Submit manufacturer's instructions, printed product literature and data sheets for heating 
boilers and include product characteristics, performance criteria, physical size, finish and 
limitations. 

 Shop Drawings:  
 Indicate on drawings:  

 General arrangement showing terminal points, instrumentation test connections. 
 Clearances for operation, maintenance, servicing, tube cleaning, tube replacement. 
 Foundations with loadings, anchor bolt arrangements. 
 Piping hook-ups. 
 Equipment electrical drawings. 
 Burners and controls. 
 All miscellaneous equipment. 
 Flame safety control system. 
 Breeching and stack configuration. 
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 Stack emission continuous monitoring system to measure CO, O, NOx, SO, stack 
temperature and smoke density of flue gases. 

 Engineering data to include:  
 Boiler efficiency at 100% of design capacity. 
 Radiant heat loss at 100% design capacity. 

 Certificates: submit certificates signed by manufacturer certifying that materials comply with 
specified performance characteristics and physical properties. 

1.4 CLOSEOUT SUBMITTALS  

 Submit in accordance with Section 01 78 00 - Closeout Submittals. 
 Operation and Maintenance Data: submit operation and maintenance data for heating boilers for 

incorporation into manual. 

1.5 MAINTENANCE MATERIAL SUBMITTALS  

 Extra materials:  
 Submit maintenance materials in accordance with Section 01 78 00 - Closeout Submittals.  

 Special tools for burners, access opening, handholes and Operation and Maintenance. 
 Spare parts for 1 year of operation. 
 Spare gaskets. 
 Spare gauge glass inserts. 
 Probes and sealants for electronic indication. 
 Spare burner tips. 
 Spare burner gun. 
 Safety valve test gauge. 
 Other materials as recommended by boiler manufacturer. 

1.6 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements. 

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

 Storage and Handling Requirements:  
 Store materials in dry location and in accordance with manufacturer's recommendations in 

clean, dry, well-ventilated area. 
 Store and protect boiler and equipment from nicks, scratches, and blemishes. 
 Replace defective or damaged materials with new. 

 Develop Construction Waste Management Plan related to Work of this Section and in accordance 
with Section 01 74 19 - Construction & Waste Management. 

 Packaging Waste Management: remove for reuse or recycling of padding, pallets, crates, 
packaging materials as specified in Construction Waste Management Plan in accordance with 
Section 01 74 19 - Construction & Waste Management. 
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PART 2  PRODUCTS 
2.1 GENERAL  

 Packaged boiler:  
 Complete with burner and necessary accessories and controls. 
  Factory tested at rated capacity and bearing seal or nameplate certifying compliance with 

CSA B140.7 
 Ready for attachment to piping, electrical power, controls, flue gases exhaust. 
 Designed and constructed to ASME Boiler and Pressure vessel Code. 
 CRN (Canadian Registration Number), to CSA B51. 
 Boiler/burner package to bear ULC label. 

 Performance:  
 Hot water: refer to drawing schedules for supply/return water temperatures. 
 Ratings in accordance with Hydronics Institute (HYDI). 
 Fuel: No. 2 Fuel Oil 
 Boiler efficiency: 85 % minimum at 30% to 100% firing rates. 
 Flue gas temperature leaving boiler:  

 Not to exceed 260 degrees C. 
 Above dewpoint conditions at minimum firing rate. 

 General: three pass sectional cast iron, natural or forced draft firing. 
 Water distribution: balanced water circulation and flue gas travel, single supply and return 

headers 
 Electrical:  

 Power: 120 V, 1 phase, 60 Hz. 
 Controls: 120 V, 1 phase, 60 Hz. 
 Electrical components: CSA approved. 

 Controls: factory wired. Enclosed in EEMAC 1 steel cabinet. 
 Thermal insulation:  

 50 mm thick mineral fibre. Seal insulation at handholes, access opening, mudholes, piping 
connections with insulating cement or asphaltic paint. Finish with heat resisting paint. 

 Jackets: heavy gauge metal, finished with heat resisting paint. 
 Mounting:  

 Structural steel base, lifting lugs. 
 Anchor bolts and templates:  

 Supply for installation by other Divisions. Anchor bolts to be sized to manufacturer's 
recommendations. 

 Start-up, instruction, on-site performance tests: 1 days per boiler. 
 Trial usage:  

 Consultant and Owner may use boilers for test purposes prior to acceptance and 
commencement of warranty period. 

 Supply labour, materials and instruments required for tests. 
 Temporary use by contractor:  
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 Contractor may use boilers only after written approval from Consultant and Owner. 
 Monitor and record performance continuously. Keep log of maintenance activities carried out. 
 Refurbish to as-new condition before final inspection and acceptance. 

2.2 CAST IRON BOILER  

 Sectional natural draft firing, waterwall design, complete with factory assembled sections, front 
plate and removable panels. 

 Design of sections to provide balanced water circulation and flue gas travel. Make sections gas-
tight and water-tight through use of high temperature rope, nipples, pull-up bolts. 

 Testing: factory tested at rated capacity and bearing seal or nameplate certifying compliance with, 
CSA B140.7.2.  

 Designed and constructed: to ASME Boiler and Pressure vessel Code. 
 Registration: CRN (Canadian Registration Number), to CSA B51. 
 Flue passages: readily accessible without use of special tools. 
 Electrical: CSA/IEC approved.   
 Thermal insulation: 50 mm thick mineral fibre.   
 Jackets: heavy gauge metal, finished with heat resisting paint.   
 Mounting: as indicated.   
 Sectional seals: gas-tight and water-tight through use of high-temperature rope, nipples, pull-up 

bolts. 
 Include mudholes, inspection and cleanout handholes. 
 Schedule: see drawings 
 Acceptable Material: Weil McLain WGO 

2.3 OIL BURNERS  

 General:  
 Pressure-mechanical atomizing forced draft with:  

 Built-in blower to supply combustion air, complete with motor, silencer and damper. 
 Single stage oil pump driven by blower motor and complete with integral relief valve. 
 Oil filter. 
 Pressure gauge. 
 High voltage ignition transformer. 
 Flame observation port. 
 Easy access to nozzles and electrodes. 
 Gas ignition. 
 Oil and air metering controls for maximum burner efficiency throughout operating range. 

 Electric oil heater: to heat fuel oil from pre-heat temperature to combustion temperature, even 
with voltage reduced by 20%, complete with 63 mm diameter thermometer on inlet and outlet. 

 Controls:  
 Electronic combustion control relay with scanner for combustion control and flame 

supervision. 
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 Control to shut off fuel within 5 seconds upon flame failure or upon signal of safety interlock 
and to ensure, when restarted, in sequence, ignition and resumption of supervision of burner 
operation. 

 Burner operation to include:  
 Pre-purge. 
 Pilot ignition and supervision. 
 Burner operation. 
 Post-purge upon burner shut-down. 

 Immersion controllers:  
 Operating: to start and stop burner, and operating between adjustable setpoints. 
 High limit: manual reset, set at 100 degrees C 
 Controller range: 30 to 121 degrees C. 

 Visual and audible alarms: to indicate burner shutdown due to flame failure, low water level, 
high temperature, low air pressure, low fuel pressure, low fuel temperature. 

 Pilot lights: to indicate:  
 Normal burner operation. 

 Acceptable material: Riello, Beckett 

2.4 AUXILIARIES  

 Provide auxiliaries for each boiler and to meet ASME requirements. 
 Hot water boilers:  

 Relief valve: ASME rated, set at 345 kPa, to release entire boiler capacity. 
 Pressure gauge: 90 mm diameter complete with shut-off cock. 
 Thermometer: 115 mm diameter range 10 to 150 degrees C. 
 Low water cut-off: with visual and audible alarms. 
 Drain valve: NPS 3/4. 
 Stack thermometer: range 65 to 400 degrees C. 
 1 set of cleaning tools. 

PART 3  EXECUTION 
3.1 MANUFACTURER'S INSTRUCTIONS  

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

3.2 INSTALLATION  

 Install in accordance with ASME Boiler and Pressure Vessels Code, regulations of Territory 
having jurisdiction, except where specified otherwise, and manufacturers recommendations. 

 Make required piping connections to inlets and outlets recommended by boiler manufacturer. 
 Maintain clearances as indicated or if not indicated, as recommended by manufacturer for 

operation, servicing and maintenance without disruption of operation of any other 
equipment/system. 

 Mount unit level using specified vibration isolation in Section 23 05 48 Vibration and seismic 
controls for HVAC. 
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 Pipe hot water relief valves full size to nearest drain. 
 Pipe blowdown/drain to blowdown tank/floor drain. 
 Oil fired installations - in accordance with CSA B139. 

3.3 MOUNTINGS AND ACCESSORIES  

 Safety valves and relief valves:  
 Run separate discharge from each valve. 
 Terminate discharge pipe as indicated. 
 Run drain pipe from each valve outlet and drip pan elbow to above nearest drain. 

 Blowdown valves:  
 Run discharge to terminate as indicated. 

3.4 START-UP  

 Degrease and flush boilers using ASME standard procedures and an approved degreasing 
compound prior to connection to heating system and as specified in Section 23 08 02 - Cleaning 
and Start-up of Mechanical Piping Systems. 

 Contractor to:  
 Start up installation. 
 Carry out on-site performance verification tests. 
 Demonstrate operation and maintenance. 

 Submit written report of inspections and test results.  
 Report to include measurements of: % carbon dioxide, % oxygen, % excess air, flue gas 

temperature at outlet, ambient temperature, net stack temperature, % stack loss, % 
combustion efficiency, smoke over fire draft, last pass draft, and oil pressure to burner. 

 Test results to meet the recommended values as provided by the manufacturer and the 
requirements of CAN/CSA-B139. 

3.5 CLEANING  

 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.  
 Leave Work area clean at end of each day. 

 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01 74 00 - Cleaning. 

 Waste Management: separate waste materials for reuse or recycling in accordance with Section 
01 74 19 - Construction & Waste Management.  
 Remove recycling containers and bins from site and dispose of materials at appropriate 

facility. 
End of Section 
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Section 23 82 36 Finned Tube Radiation Heaters 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 61 00 - Common Product Requirements. 
 Section 01 74 00 - Cleaning. 
 Section 01 74 19 - Construction & Waste Management 
 Section 01 78 00 - Closeout Submittals. 

1.2 REFERENCE STANDARDS  

 Institute of Boiler and Radiator Manufacturers (IBR) 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Submit manufacturer's instructions, printed product literature and data sheets for finned tube 
radiation heaters and include product characteristics, performance criteria, physical size, 
finish and limitations. 

 Shop Drawings:  
 Indicate on drawings:  

 Equipment, capacity, piping, and connections. 
 Dimensions, internal and external construction details, recommended method of 

installation with proposed structural steel support, sizes and location of mounting bolt 
holes. 

 Special enclosures. 

1.4 CLOSEOUT SUBMITTALS  

 Submit in accordance with Section 01 78 00 - Closeout Submittals. 
 Operation and Maintenance Data: submit operation and maintenance data for finned tube 

radiation heaters for incorporation into manual. 

1.5 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements. 

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

 Storage and Handling Requirements:  
 Store materials in dry location and in accordance with manufacturer's recommendations in 

clean, dry, well-ventilated area. 
 Store and protect finned tube radiation heaters from nicks, scratches, and blemishes. 
 Replace defective or damaged materials with new. 

 Packaging Waste Management: remove for reuse or recycling of pallets, crates, padding, 
packaging materials as specified in Construction Waste Management Plan in accordance with 
Section 01 74 19 - Construction & Waste Management. 
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PART 2  PRODUCTS 
2.1 CAPACITY  

 As indicated, based on 83 degrees C average water temperature, 11 degrees C temperature drop 
and 18 degrees C at entering air temperature. 

2.2 FINNED TUBE RADIATION  

 Heating elements: NPS 3/4 seamless copper tubing, 1.2 mm minimum wall thickness, 
mechanically expanded into flanged collars of evenly spaced aluminum fins, 100 x 100 mm 
nominal, 180 fins per metre suitable for sweat fittings. 

 Element hangers: ball bearings cradle type providing unrestricted longitudinal movement on 
enclosure brackets. Space brackets 900 mm centres maximum. 

 Standard enclosures: 1.6 mm thick steel complete with components for wall-to-wall or complete 
with die formed end caps having no knock-outs, with inside corners, outside corners, as 
indicated. Provide full length channel and sealer strip at top of wall edge. Height as indicated. 
Joints and filler pieces flush with cabinet. Support rigidly top and bottom, on wall mounted 
brackets. Joints and filler pieces clear of grilles located to provide easy access to valves and 
vents. Removable enclosure section, 900mm maximum length. Finish cabinet with factory applied 
baked primer coat. 

 Dimensions for enclosures: measure site conditions. Do not scale from drawing. 
 Provide for noiseless expansion of components. 
 Performance: as per drawing schedules. 
 Acceptable Material: Rosemex, Engineered Air, Trane, Sigma, Sterling 

PART 3  EXECUTION 
3.1 INSTALLATION  

 Install in accordance with manufacturer's instructions. 
 Install in accordance with piping layout and reviewed shop drawings. 
 Provide for pipe movement during normal operation. 
 Maintain sufficient clearance to permit performance of service maintenance. 
 Check final location with Consultant if different from that indicated prior to installation. Should 

deviations beyond allowable clearances arise, request and follow Consultant's directive. 
 Valves:  

 Install valves with stems upright or horizontal unless approved otherwise. 
 Install isolating ball valves on inlet and circuit balancing valves on outlet of each unit. 

 Venting:  
 Install screwdriver vent on cabinet convector, terminating flush with surface of cabinet. 
 Install standard air vent with cock on continuous finned tube radiation. 

 Clean finned tubes and comb straight. 
 Install flexible expansion compensators as indicated. 

3.2 CLEANING  

 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.  
 Leave Work area clean at end of each day. 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

FINNED TUBE RADIATION 
HEATERS 

Section 23 82 36 
Page 3 of 3 

 

 

 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01 74 00 - Cleaning. 

 Waste Management: separate waste materials for reuse or recycling in accordance with Section 
01 74 19 - Construction & Waste Management.  
 Remove recycling containers and bins from site and dispose of materials at appropriate 

facility. 
End of Section 
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Section 23 82 39 Unit Heaters 
PART 1  GENERAL 
1.1 RELATED REQUIREMENTS  

 Section 01 33 00 - Submittal Procedures. 
 Section 01 61 00 - Common Product Requirements. 
 Section 01 74 00 - Cleaning. 
 Section 01 74 19 - Waste Management and Disposal. 
 Section 01 78 00 - Closeout Submittals. 

1.2 REFERENCE STANDARDS  

 ASTM International (ASTM)  
 ASTM E84-11a, Standard Test Method for Surface Burning Characteristics of Building 

Materials. 
 ASTM C916-1985 (R2007), Standard Specification for Adhesives for Duct Thermal Insulation. 

 Institute of Boiler and Radiator Manufacturers (IBR) 
 National Fire Protection Association (NFPA)  

 NFPA 90A-2012, Standard for the Installation of Air Conditioning and Ventilating Systems. 
 NFPA 90B-2012, Standard for the Installation of Warm Air Heating and Air Conditioning 

Systems (ANSI). 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  

 Submit in accordance with Section 01 33 00 - Submittal Procedures. 
 Product Data:  

 Submit manufacturer's instructions, printed product literature and data sheets for unit heaters 
and include product characteristics, performance criteria, physical size, finish and limitations. 

 Shop Drawings:  
 Indicate on drawings:  

 Equipment, capacity and piping connections. 
 Dimensions, internal and external construction details, recommended method of 

installation with proposed structural steel support, sizes and location of mounting bolt 
holes. 

1.4 CLOSEOUT SUBMITTALS  

 Submit in accordance with Section 01 78 00 - Closeout Submittals. 
 Operation and Maintenance Data: submit operation and maintenance data for unit heaters for 

incorporation into manual. 

1.5 DELIVERY, STORAGE AND HANDLING  

 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product 
Requirements. 

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

 Storage and Handling Requirements:  
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 Store materials in dry location and in accordance with manufacturer's recommendations in 
clean, dry, well-ventilated area. 

 Store and protect unit heaters from nicks, scratches, and blemishes. 
 Replace defective or damaged materials with new. 

 Develop Construction Waste Management Plan related to Work of this Section and in accordance 
with Section 01 74 19 - Waste Management and Disposal. 

 Packaging Waste Management: remove for reuse or recycling of padding, crates, pallets, 
packaging materials as specified in Construction Waste Management Plan in accordance with 
Section 01 74 19 - Waste Management and Disposal. 

PART 2  PRODUCTS 
2.1 HORIZONTAL UNIT HEATERS - HYDRONIC  

 Casing: 1.6 mm thick cold rolled steel, gloss enamel finish, with threaded connections for hanger 
rods. 

 Coils: hydrostatically test to 1 MPa.  
 Hot water coil: copper tube, mechanically bonded aluminum fins spaced 25 mm maximum 

rated 1378 kPa minimum working pressure and 104 degrees C maximum entering-water 
temperature. Include manual air vent and drain. 

 Fan: direct drive propeller type, factory balanced, with anti-corrosive finish and fan guard. 
 Motor: speed as indicated continuous duty, built-in overload protection, and resilient motor 

supports.  
 Motors for unit heaters in Electrically Hazardous Locations (Class 1 Division 1 and Division 2) 

to be complete with explosion proof motors. 
 Air outlet: four-way adjustable louvres. 
 Capacity: as per drawing schedules. 
 Acceptable material: Engineered Air H series 

PART 3  EXECUTION 
3.1 INSTALLATION  

 Install in accordance with manufacturer's instructions. 
 Include double swing pipe joints as indicated. 
 Check final location with Consultant if different from that indicated prior to installation.  

 Should deviations beyond allowable clearances arise, request and follow Consultant's 
directive. 

 For each hydronic unit: install a ball valve on inlet connection, a circuit balancing valve on outlet 
connection, a drain valve at the low point connection, and a manual air vent at the high point 
connection. 

 Clean finned tubes and comb straight. 
 Provide supplementary suspension steel as required. 
 Install thermostats in locations indicated. 
 Before acceptance, set discharge patterns and fan speeds to suit requirements. 

3.2 CLEANING  

 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.  
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 Leave Work area clean at end of each day. 
 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in 

accordance with Section 01 74 00 - Cleaning. 
 Waste Management: separate waste materials for reuse or recycling in accordance with Section 

01 74 19 - Waste Management and Disposal.  
 Remove recycling containers and bins from site and dispose of materials at appropriate 

facility. 

3.3 PROTECTION  

 Protect installed products and components from damage during construction. 
 Repair damage to adjacent materials caused by unit heaters installation. 

End of Section 
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Part 1 General

1.1 RELATED REQUIREMENTS
.1 Division 01

1.2 REFERENCE STANDARDS
.1 CSA Group
.2 CSA C22.1, Canadian Electrical Code, Part 1 (latest Edition), Safety 

Standard for Electrical Installations.
.3 CAN3-C235-83 (R2016), Preferred Voltage Levels for AC Systems, 0 to 

50,000 V.
.4 Institute of Electrical and Electronics (IEEE)/National Electrical Safety Code 

Product Line (NESC)
.1 IEEE SP1122-2000, The Authoritative Dictionary of IEEE 

Standards Terms, 7th Edition.

1.3 SCOPE
.1 Work under this Contract generally consists of supply, installation and putting 

into operation the electrical systems as indicated on the drawings and as 
specified herein.

.2 All material supplied and installed under this contract shall be rated for the 
area of install, and it shall have a minimum life expectancy of 18 years. In 
case the material specified does not comply with this requirement, Contractor 
shall submit an alternate material and price as an add-on to the base bid 
price. 

.3 The support steel system necessary for electrical equipment, conduit, cables 
and devices shall be part of the Contractor’s scope. All concrete work 
associated with this install shall be coordinated with Division 03.

.4 The Contractor shall review and understand the design and construction for 
the installation of electrical equipment and conduit for distribution pumps, 
instrumentation, and PLC control system(s).

.5 The Contractor is responsible for the testing and commissioning of the entire 
installations under this Contract.

.6 The Contractor shall review and understand the scope of Work for the 
relocation of the incoming utility feed from MDP-6A to the new MCC-01-001 
at Lift Station No.1, and modifications to the incoming utility feed to provide a 
new Main Fused Disconnect between the Utility Transformer and the 
Electrical Utility Meter, including new cable and conduit per the Drawings.
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.7 Contractor shall review and understand the scope of Work for the removal of 
the existing 100kw,120/208VAC, 3 phase standby generator and step-up 
transformer with the provision of the new 175kW, 600 V(ac), 3 phase, 
standby generator at Lift Station No.1.

.8 The Contractor shall review and understand the scope of Work for the 
addition of the new Septage Receiving Station (SRS) at the Wastewater 
Treatment Plant (WWTP) which shall include but not limited to: providing 
power cables and raceways (as required) for the SRS from the existing MCC-
1 and the communication and controls connections of the SRS into the 
WWTP’s existing Supervisory Control and Data Acquisition (SCADA) 
network.

.9 Contractor shall engage and pay for a qualified professional to complete and 
submit a short circuit and protective coordination and Arc Flash Study for Lift 
Station No. 01 and the Septage Receiving Station at the Wastewater 
Treatment Plant. The existing Wastewater Treatment Plant short circuit and 
protective coordination and Arc Flash Study shall be updated with the new 
Septage Receiving Station addition. The Studies shall determine 
requirements for workplace safety to help prevent injury to personnel from 
equipment shock and arc flash hazards. The work shall include, but not be 
limited to:
.1 Gather specific information pertaining to the site, the electrical 

distribution and utility services. Gathered information shall include, but 
not be limited to, reviewing and collecting data on utility equipment; 
supplied equipment; individual components; wire size and length; and 
protecting size and ratings.

.2 Preparation of Arc Flash models based on the gathered data.

.3 Arc Flash models and studies must follow the IEEE 1584 Guide for 
Performing Arc Flash Calculations, latest Edition.

.4 Preparation of an Arc Flash reports for the Owner. Report to be 
reviewed by the Engineer.
.1 Existing models and studies to be updated with newly added 

infrastructure.
.5 Arc Flash and Shock Hazard labels and boundaries. 

.10 Provide cable and raceway interconnections between mechanical control 
panels, power distribution panels, and field equipment in coordination with 
Divisions 23, 40, and 41. This shall include, but not be limited to, connections 
to Fuel Oil Transfer Pump systems and devices; HVAC components; process 
mechanical pumps and components; instruments and instrumentation; and 
devices requiring power and / or controls connections.

.11 Work shall be performed in accordance with the attached drawings and 
specification and shall include but not be limited to the following:
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.1 New Electrical, Instrumentation, and Controls for Work for the City of 
Iqaluit Lift Station No.1 and Septage Receiving Station (SRS).

.2 Coordinate with Divisions 21, 22, 23, 27, 28, 40, and 41 for cross-
disciplinary items and coordination between trades.

1.4 DEFINITIONS
.1 Electrical and electronic terms: unless otherwise specified or indicated, terms 

used in these specifications, and on drawings, are those defined by IEEE 
SP1122.

1.5 ACTION AND INFORMATIONAL SUBMITTALS
.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
.2 Product Data:

.1 Submit manufacturer's instructions, printed product literature and data 
sheets and include product characteristics, performance criteria, 
physical size, finish, and limitations.

.3 Shop drawings:
.1 Submit wiring diagrams and installation details of equipment indicating 

proposed location, layout and arrangement, control panels, 
accessories, piping, ductwork, and other items that must be shown to 
ensure coordinated installation.

.2 Identify on wiring diagrams circuit terminals and indicate internal wiring 
for each item of equipment and interconnection between each item of 
equipment.

.3 Indicate of drawings clearances for operation, maintenance, and 
replacement of operating equipment devices.

.4 Submit drawings in accordance with Division 01.

.5 If changes are required, notify the Engineer/Consultant of these 
changes before they are made.

.4 Certificates:
.1 Provide CSA / Canadian certified equipment and material.
.2 Submit test results of installed electrical systems and instrumentation.
.3 Permits and fees: in accordance with General Conditions of Contract.
.4 Submit, upon completion of Work, load balance report as described in 

PART 3 - LOAD BALANCE.
.5 Submit certificate of acceptance from authority having jurisdiction 

upon completion of Work to the Engineer/Consultant.
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.5 Manufacturer's Field Reports: submit to the Engineer/Consultant the 
manufacturer’s written report, within three (3) days of review, verifying 
compliance of Work and electrical system and instrumentation testing, as 
described in PART 3 - FIELD QUALITY CONTROL.

1.6 CLOSEOUT SUBMITTALS
.1 Submit in accordance with Section 01 78 00 - Closeout Submittals.
.2 Operation and Maintenance Data: submit operation and maintenance data for 

incorporation into the Operations and Maintenance manual.
.1 Provide for each system and principal item of equipment as specified 

in technical sections for use by operation and maintenance personnel.
.2 Operating instructions to include following:

.1 Wiring diagrams, control diagrams, and control sequence for 
each principal system and item of equipment.

.2 Start up, proper adjustment, operating, lubrication, and 
shutdown procedures.

.3 Safety precautions.

.4 Procedures to be followed in event of equipment failure.

.5 Other items of instruction as recommended by manufacturer of 
each system or item of equipment.

.3 Print or engrave operating instructions and frame under glass or in 
approved laminated plastic.

.4 Post instructions where directed.

.5 For operating instructions exposed to weather, provide weather-
resistant materials or weatherproof enclosures.

.6 Ensure operating instructions will not fade when exposed to sunlight 
and are secured to prevent easy removal or peeling.

1.7 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section 01 61 00 - 

Common Product Requirements with manufacturer's written instructions.
.2 Delivery and Acceptance Requirements: deliver materials to site in original 

factory packaging, labelled with manufacturer's name and address.
.3 Storage and Handling Requirements:

.1 Store materials indoors, in dry location, off ground, and in accordance 
with manufacturer's recommendations in clean, dry, well-ventilated 
area.

.2 Store and protect products from nicks, scratches, and blemishes.

.3 Replace defective or damaged materials with new.
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.4 Packaging Waste Management: remove for reuse by manufacturer 
and return of padding, pallets, crates, packaging materials as specified 
in Waste Reduction Workplan Construction Waste Management Plan 
in accordance with Section 01 74 19 – Construction Waste 
Management and Disposal. 

1.8 DRAWINGS AND SPECIFICATIONS
.1 Drawing use and interpretation:

.1 Drawings are diagrammatic and indicate general arrangement of 
systems and equipment, except when specifically, dimensioned, or 
detailed.

.2 For exact locations of structural elements, refer to dimensioned 
structural drawings.

.3 Field measurements take precedence over dimensioned drawings.

.4 Intention is to show size, capacity, approximate location, direction and 
general relationship of one work phase to another, but not exact detail 
or arrangement.

.5 Field-verify locations and arrangement of all existing systems and 
equipment.

.2 Installation of all systems and equipment is subject to clarification as 
indicated in reviewed shop drawings and field coordination drawings.

.3 Dimensions indicated anywhere are limiting dimensions.

.4 Do not use equipment exceeding dimensions indicated or equipment or 
arrangements that reduce required clearances or exceed specified maximum 
dimensions.

.5 Furnish and install all materials to provide functioning systems in compliance 
with performance requirements specified, and any modifications resulting 
from reviewed shop drawings and field coordinated drawings.

1.9 CODES, PERMITS, AND FEES
.1 The installation shall comply with the requirements of the current edition of 

the Canadian Electrical Code and the Electrical by-laws of the local Electrical 
Authority.

.2 Other codes or standards which apply are:
.1 IEEE International Electronic and Electrical Engineering 

Society
.2 IES Illumination Engineering Society
.3 EEMAC Electrical Equipment Manufacturers Association of 

Canada
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.4 NEMA National Electrical Manufacturers Association

.5 CSA Canadian Standards Association

.6 ANSI American National Standards Institute

.7 NBC National Building Code

.8 UL Underwriters Laboratory

.9 ULC Underwriters Laboratory Canada

.10 FM Factory Mutual

.11 NFPA  National Fire Protection Agency
.3 Obtain all permits required and, after completion of the Work, furnish to the 

Engineer/Consultant the certificate of final inspection and approval from the 
local Inspection Authority. Take out all permits at the beginning of the Work.

.4 Submit a set of electrical drawings to the local Inspection Authority under 
whose jurisdiction this comes within two (2) weeks from date Contract was 
awarded.

.5 In the event that this is not done, and the local Inspection Authority requires 
some changes, the changes shall be made at no expense to the Owner.

.6 Obtain the required construction permits, arrange for inspections and supply 
the Engineer/Consultant with certificate of final inspection and approval.

.7 Electrical plans and specifications shall be submitted to the electrical 
inspection department by the Contractor for approval. The Contractor shall 
forward a copy of the letter and drawings to the Engineer/Consultant.

1.10 ELECTRICAL EQUIPMENT APPROVAL
.1 All new electrical equipment or systems must be certified by a certification 

body recognized by the Standards Council of Canada.
.2 Equipment not having certification shall have special inspection label and be 

inspected, tested and accepted by a certification body and the equipment 
bears evidence of having been accepted by the authorized certification body. 

.3 Canadian accredited certification organizations are:
.1 CSA Canadian Standards Association International 
.2 ENTELA Entela
.3 ESA Electrical Safety Authority
.4 ETLc Intertek Testing Services for Canada
.5 FMc FM Approvals for Canada
.6 LCc LabTest Certification Inc.
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.7 METc MET Laboratories for Canada

.8 Nc Nemko Canada Inc.

.9 NSFc NSF International for Canada

.10 OTLc OMNI-Test Laboratories, Inc. for Canada

.11 QAI Quality Auditing Institute

.12 SGSc SGS North America, Inc. for Canada

.13 ULC/cUL Underwriters Laboratories of Canada

1.11 PROTECTION
.1 Provide covering and shielding for all equipment provided to protect from 

damage.
.2 Protect nameplates on equipment to prevent defacing.
.3 Repair, restore or replace damaged, corroded and rejected items.

1.12 JOB CONDITIONS
.1 Schedule Work which will cause interference or interruption in advance with 

Engineer/Consultant, authorities having jurisdiction, and all affected trades.
.2 Examine Contract Documents to determine how other Work will affect the 

execution of electrical Work.
.3 Where any material, equipment or system components are installed 

differently from that shown, show such differences clearly and neatly, using 
ink or indelible pencil.

.4 At project completion, submit the record set of drawings to the 
Engineer/Consultant. 

Part 2 Products

2.1 DESIGN REQUIREMENTS
.1 Operating voltages: to CAN3-C235.
.2 Motors, electric heating, control and distribution devices and equipment to 

operate satisfactorily at 60 Hz within normal operating limits established by 
above standard.
.1 Equipment to operate in extreme operating conditions established in 

above standard without damage to equipment.
.3 Language operating requirements: provide identification labels and 

nameplates for control items in English.
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2.2 SETTING OUT OF WORK
.1 Where equipment is built-in with Work of other trades, supply equipment to 

be built-in or measurements to allow necessary openings to be made so as 
not to hold up Work.

.2 Make reference to electrical, mechanical, structural, process and architectural 
drawings when setting out Work. Consult with respective Divisions in setting 
out locations for conduit runs, luminaires, panel assemblies, etc., so that 
conflicts are avoided, equipment is operable and serviceable, and 
symmetrical even spacing is maintained.

.3 Layouts shown for mechanical and electrical rooms are for estimating 
purposes only. Coordinate installation of conduit, outlets and equipment with 
final room equipment layout.

.4 Where switches, receptacles, and fire alarm break glass stations are in the 
same general location, outlets to be lined up vertically unless otherwise called 
for by the Engineer/Consultant.

2.3 MATERIALS AND EQUIPMENT
.1 Provide material and equipment in accordance with Section 01 61 00 - 

Common Product Requirements.
.2 Equipment and Material to be CSA / Canadian certified. 
.3 Factory-assemble control panels and component assemblies.
.4 Use only prime quality, new materials, apparatus and equipment.
.5 All electrical equipment must be certified by a recognized certification agency 

adopted by the Standards Council of Canada. Equipment not having 
certification shall not be connected by Contractor unless application is made 
to a recognized certification agency for Special Inspection / Special 
Acceptance and the Engineer/Consultant has approved the equipment to be 
installed. Refer to Section 1.9 – CODES, PERMITS, AND FEES and Section 
1.10 – ELECTRICAL EQUIPEMNT APPROVAL above for acceptable 
certifications.

.6 Structural steel for supports: ASTM A36.

.7 Galvanized members installed in all areas.

.8 Shop fabricate for field assemble using bolts.

.9 Minimize field welding.

.10 Repair damaged galvanized surfaces with a “cold-galv” type paint.

2.4 ACCEPTABLE MANUFACTURER’S 
.1 As indicated for individual items.
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.2 Alternate material of superior or equal quality will be considered after contract 
award if quoted in Tender as a change to the base bid price. The specified 
item(s) shall be carried as the base bid.

2.5 ELECTRIC MOTORS, EQUIPMENT AND CONTROLS
.1 Verify installation and co-ordination responsibilities related to motors, 

equipment, and controls, as indicated.

2.6 WARNING SIGNS
.1 Warning Signs: in accordance with requirements of the inspection authorities 

and the authority having jurisdiction.
.2 Porcelain enamel decal signs, minimum size 175 x 250 mm.

2.7 WIRING TERMINATIONS
.1 Ensure lugs, terminals, screws used for termination of wiring are suitable for 

copper conductors.

2.8 EQUIPMENT IDENTIFICATION
.1 Identify electrical equipment with labels or nameplates as follows:
.2 Nameplates: lamicoid plastic laminate mm (melamine) complete with thick 

plastic engraving sheet, matt white finish, black face, white core, lettering 
accurately aligned and engraved into core, mechanically attached with self 
tapping screws.

.3 Sizes as follows:

NAMEPLATE SIZES
Size 1 10 x 50 mm 1 line 3 mm high letters
Size 2 12 x 70 mm 1 line 5 mm high letters
Size 3 12 x 70 mm 2 lines 3 mm high letters
Size 4 20 x 90 mm 1 line 8 mm high letters
Size 5 20 x 90 mm 2 lines 5 mm high letters
Size 6 25 x 100 mm 1 line 12 mm high letters
Size 7 25 x 100 mm 2 lines 6 mm high letters

.4 Labels: embossed plastic labels with 6 mm high letters unless specified 
otherwise.

.5 Wording on nameplates or labels to be approved by the Engineer/Consultant.

.6 Allow for minimum of twenty-five (25) letters per label or nameplate.

.7 Nameplates for terminal cabinets and junction boxes to indicate system 
and/or voltage characteristics.
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.8 Disconnects, starters and contactors: indicate equipment being controlled 
and voltage.

.9 Terminal cabinets and pull boxes: indicate system and voltage.

.10 Transformers: indicate capacity, primary and secondary voltages.

.11 Apply arc flash boundary labels and stickers to power distribution equipment 
based on Arc Flash Study results.

2.9 WIRING IDENTIFICATION
.1 Identify wiring with permanent indelible identifying markings, numbered or by 

use of coloured plastic tapes, on both ends of phase conductors of feeders 
and branch circuit wiring.

.2 Maintain phase sequence and colour coding throughout.

.3 Colour coding: to CSA C22.1.

.4 Use colour coded wires in communication cables, matched throughout 
system.

.5 Refer to Division 40 for identification of instrumentation and controls wiring.

Part 3 Execution

3.1 EXAMINATION
.1 Verification of Conditions: verify that conditions of substrate previously 

installed under other Sections or Contracts are acceptable for installation in 
accordance with manufacturer's written instructions.
.1 Visually inspect substrate in presence of Engineer/Consultant.
.2 Inform Engineer/Consultant of unacceptable conditions immediately 

upon discovery.
.3 Proceed with installation only after unacceptable conditions have been 

remedied and after receipt of written approval to proceed from the 
Engineer/Consultant.  

3.2 INSTALLATION
.1 Do complete installation in accordance with CSA C22.1 except where 

specified otherwise.
.2 Do overhead and underground systems in accordance with CAN/CSA-C22.3 

No.1 except where specified otherwise.
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3.3 MECHANICAL AND PROCESS EQUIPMENT WIRING - POWER
.1 Provide all labour and materials required to complete electrical power wiring 

for pumping, plumbing, heating and ventilating equipment as called for in 
these specifications and/or shown on the drawings.

.2 Provide all single and three phase motor protection switches, combination 
starters, disconnects, and lock out control switches as required for 
mechanical and process equipment unless otherwise specifically noted in 
these specifications or on the drawings.

.3 Provide VFDs and related equipment for pumps P-01-111, P-01-121 and P-
01-131 as specified in Divisions 41 and 26.

.4 Provide disconnects and related equipment for hoists as specified in Division 
41.

.5 All mechanical ventilation equipment and disconnect switches supplied by 
Division 23 but electrical wiring to these equipment’s shall be by electrical 
contractor for all voltages rated at 120 V(ac) or higher.

.6 Supply and installation of motors for mechanical and process equipment is 
specified in Division 23, Division 26 and Division 41.

3.4 MECHANICAL AND PROCESS EQUIPMENT WIRING - CONTROL
.1 All control conduit and wiring unless specifically noted otherwise for motors 

and mechanical equipment is specified in Division 40.
.2 All control components and control connections from control terminal sections 

of motor control centers to automatic devices, interlocking, etc., is specified in 
Division 40.

3.5 MECHANICAL EQUIPMENT WIRING
.1 All HVAC control conduit and wiring, unless specifically noted otherwise for 

fans, dampers and unit heaters, shall be the responsibility of Division 23.
.2 All 120 V(ac) line voltage wiring for equipment shall be the responsibility of 

Division 26.
.3 All HVAC control components and control connections from control terminal 

sections of motor control centers to automatic devices, interlocking, etc., shall 
be the responsibility of Division 23.

.4 Motors for HVAC mechanical equipment shall be supplied and set in place by 
Division 23. Wiring and connections by Division 26.

3.6 FIRESTOPS AND SEALS
.1 Install firestops and smoke seals around conduit and cable which penetrate 

ULC rated fire separations. This Work is to be performed by the 
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trade responsible for installing firestops and smoke seals around and within 
ULC rated fire separations to maintain their integrity.

3.7 NAMEPLATES AND LABELS
.1 Ensure manufacturer's nameplates, CSA labels and identification nameplates 

are visible and legible after equipment is installed.

3.8 CONDUIT AND CABLE INSTALLATION
.1 Arrange for holes through exterior walls and roof to be flashed and made 

weatherproof. 
.2 Install conduit and sleeves prior to pouring of concrete.
.3 Sleeves through concrete: plastic or schedule 40 steel pipe or sheet metal, 

sized for free passage of conduit, and protruding [50] mm.
.4 If plastic sleeves are used in fire rated walls or floors, remove before conduit 

installation.
.5 Install cables, conduits and fittings embedded or plastered over, close to 

building structure so furring can be kept to minimum.

3.9 LOCATION OF OUTLETS
.1 Locate outlets in accordance with the detailed drawings and specifications.
.2 Do not install outlets back-to-back in wall; allow minimum 150 mm horizontal 

clearance between boxes.
.3 Change location of outlets at no extra cost or credit, providing distance does 

not exceed 3000 mm, and information is given before installation.
.4 Locate light switches on latch side of doors.

3.10 MOUNTING HEIGHTS
.1 Mounting height of equipment is from finished floor to centreline of equipment 

unless specified or indicated otherwise.
.2 If mounting height of equipment is not specified or indicated, verify before 

proceeding with installation.
.3 Install electrical equipment at following heights unless indicated otherwise.

.1 Local switches: 1400 mm.

.2 Wall receptacles:
.1 In mechanical or process areas: 1400 mm.

.3 Panelboards: as required by Code or as indicated.

.4 Telephone and interphone outlets: 300 mm.
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.5 Wall mounted telephone and interphone outlets: 1500 mm.

.6 Disconnects: 1500 mm 
.4 Ensure circuit protective devices such as overcurrent trips, relays and fuses 

are installed to required values and settings.

3.11 CUTTING AND PATCHING
.1 To avoid cutting, sleeves or frames shall be cast into concrete sections.

.1 Provide all necessary anchoring devices and supports.

.2 Use structural supports suitable for equipment, or as indicated.

.3 Check loading and dimensions of equipment with shop drawings.

.4 Do not cut or weld to bridge structural members.
.2 Verify that equipment will fit support layouts indicated.

.1 Where substitute equipment is used, revise indicated supports to fit.
.3 Arrange for necessary openings to allow for admittance of equipment.

.1 Where equipment cannot be installed as structure is being erected, 
provide and arrange for building-in of boxes, sleeves, or other devices 
to allow later installation.

.4 Install equipment to permit easy access for normal maintenance.
.1 Maintain easy access to switches, motors, drives, pull boxes, 

receptacles, etc.
.2 Relocate items which interfere with access.

3.12 SEALING OF CONDUITS AND CABLES
.1 Provide all conduit and cable seals for installations within hazardous areas.
.2 Provide sealing of conduit and cables when transitioning from hazardous to 

non-hazardous areas.

3.13 FIELD QUALITY CONTROL
.1 Load Balance:

.1 Measure phase current to panelboards with normal loads (lighting) 
operating at time of acceptance; adjust branch circuit connections as 
required to obtain best balance of current between phases and record 
changes.

.2 Measure phase voltages at loads and adjust transformer taps to within 
2% of rated voltage of equipment.

.3 Provide upon completion of work, load balance report as directed in 
PART 1 - ACTION AND INFORMATIONAL SUBMITTALS, phase 
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and neutral currents on panelboards, dry-core transformers and motor 
control centres, operating under normal load, as well as hour and date 
on which each load was measured, and voltage at time of test.

.2 Conduct following tests in accordance with Section 01 45 00 - Quality 
Control.
.1 Power distribution and power generation system including phasing, 

voltage, grounding and load balancing.
.2 Circuits originating from branch distribution panels.
.3 Lighting and its control.
.4 Motors, heaters, and associated control equipment including 

sequenced operation of systems where applicable.
.3 Insulation resistance testing:

.1 Megger circuits, feeders, and equipment up to 350 V with a 500 V 
instrument.

.2 Megger 350-600 V circuits, feeders, and equipment with a 1000 V 
instrument.

.3 Check resistance to ground before energizing.
.4 Carry out tests in presence of Engineer/Consultant and if required, inspectors 

of agencies having jurisdiction.
.5 Contractor shall furnish or arrange for the use of electrical energy or fuel 

required for the test(s).
.6 Provide instruments, meters, equipment and personnel required to conduct 

tests during and at conclusion of project.
.7 Manufacturer's Field Services:

.1 Obtain written report from manufacturer verifying compliance of Work, 
in handling, installing, applying, protecting and cleaning of product and 
submit Manufacturer's Field Reports as described in PART 1 - 
ACTION AND INFORMATIONAL SUBMITTALS.

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

3.14 SYSTEM STARTUP
.1 Instruct Owner in operation, care and maintenance of systems, system 

equipment and components.
.2 Arrange and pay for services of manufacturer's factory service 

Engineer/Consultant to supervise start-up of installation, check, adjust, 
balance and calibrate components and instruct operating personnel.
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.3 Provide these services for such period, and for as many visits as necessary 
to put equipment in operation, and ensure that operating personnel are 
conversant with aspects of its care and operation.

3.15 CLEANING
.1 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.

.1 Leave Work area clean at end of each day.
.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and 

equipment in accordance with Section 01 74 00 - Cleaning.
.3 Waste Management: separate waste materials for reuse or recycling in 

accordance with Section 01 74 19 - Waste Management and Disposal.
.1 Remove recycling containers and bins from site and dispose of 

materials at appropriate facility.

END OF SECTION
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Part 1 General

1.1 SECTION INCLUDES

.1 Building wire and cable.

.2 Above ground TECK cable

.3 Wiring connectors and connections.

1.2 RELATED REQUIREMENTS

.1 Section 26 05 53 - Identification for Electrical Systems.

.2 Section 31 23 16.13 - Trenching:  Trenching and backfilling for direct burial 
cable installation.

1.3 REFERENCE STANDARDS

.1 CSA-C22.1 - Canadian Electrical Code, Part I (latest Edition), Safety 
Standard for Electrical Installations.

.2 CSA-C22.2 No. 0.3-09 (R2014) - Test Methods for Electrical Wires and 
Cables.

.3 CSA-C22.2 No. 51-14 - Armoured Cables.

.4 CSA-C22.2 No. 65-13 - Wire Connectors.

.5 CSA-C22.2 No. 75-14 - Thermoplastic-Insulated Wires and Cables.

.6 CSA-C22.2 No. 131-14 - Type TECK 90 Cable.

.7 NETA ATS-2013 - Standard for Acceptance Testing Specifications for 
Electrical Power Equipment and Systems.

.8 CSA (Canadian Standards Association).

.9 CUL (Canadian Underwriters Laboratories Inc.).

1.4 ADMINISTRATIVE REQUIREMENTS

.1 Section 01 31 00:  Project management and coordination procedures.

.2 Coordination:
.1 Coordinate with other work having a direct bearing on work of this 

section.
.2 Where wire and cable destination is indicated and routing is not 

shown, determine exact routing and lengths required.

1.5 ACTION SUBMITTALS

.1 Section 01 33 00:  Submission procedures.
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.2 Product Data:  Provide for each cable assembly type.

1.6 INFORMATIONAL SUBMITTALS

.1 Section 01 33 00 – Submittal Procedures.

.2 Test Reports:  Indicate procedures and values obtained.

.3 Installation Data:  Indicate application conditions and limitations of use 
stipulated by product testing agency specified under Regulatory 
Requirements.

1.7 CLOSEOUT SUBMITTALS

.1 The following submittals are for project close-out purposes; do not request 
these submittals if the information submitted will be assessed for 
acceptability.

.2 Section 01 78 00 – Closeout Submittals.

.3 Record Documentation:  Record actual locations of components and 
circuits.

1.8 QUALITY ASSURANCE

.1 Products of This Section:  Manufactured to ISO 9000 and ISO 14000 
certification requirements.

.2 Manufacturer Qualifications:  Company specializing in manufacturing the 
Products specified in this section with minimum three (3) years 
documented experience.

1.9 SITE CONDITIONS

.1 Conductor sizes are based on copper.

.2 Wire and cable routing indicated is approximate unless dimensioned.  

Part 2 Products

2.1 DESCRIPTION

.1 Regulatory Requirements:
.1 Conform to CSA-C22.1.

Provide products listed and classified by CSA/ULc as suitable for the 
purpose specified and indicated.

2.2 BUILDING AND FACILITY WIRE

.1 Description:  Single or multi-strand conductor insulated wire.

.2 Conductor:  Copper.
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.3 Insulation Voltage Rating: 600 Volt (minimum) for equipment rated at 480 
Volt or less; 1,000 Volt (minimum) for equipment rated at 600 Volt.

.4 Insulation:  RW90 X-Link (cross linked polyethylene), Thermoplastic, 
Thermosetting material rated 90 degrees C.

.5 All interior building wiring to be 98% conductivity copper, with 600 Volt or 
1,000 Volt (refer to item 2.2.C) RW90 X link insulation unless specified 
below. No aluminum conductor permitted.

.6 Branch Circuit Wiring: conductors smaller than No. 12 AWG not permitted 
for 120 V(ac) lighting, power or motor branch circuits.

.7 BX cable not permitted.

.8 Cables used for VFD applications (load side of VFDs) shall be rated for use 
with VFDs, and/or shall have sufficient insulation ratings to withstand 
transients attributed to VFDs.

2.3 CONTROL CABLES

.1 Control wiring installed in conduit shall be 300 Volt (minimum), type: T-90, 
stranded copper conductors, sizes as indicated, for digital applications; and 
twisted shielded pairs, sizes as indicated, for analog applications.

.2 Control wiring installed in cable tray shall be TECK 90 cable type for digital 
applications, ACIC armoured controls and instrumentation cable with 
twisted shielded pairs for analog applications.

.3 Refer to Division 40 for additional details on instrumentation and control 
wiring.

Part 3 Execution

3.1 EXAMINATION

.1 Section 01 71 00:  Verify existing conditions before starting Work.

.2 Verify that field measurements are as indicated.

.3 Verify that interior of building has been protected from weather.

.4 Verify that mechanical work likely to damage wire and cable has been 
completed.

.5 Verify that raceway installation is complete and supported.

3.2 PREPARATION

.1 Completely and thoroughly swab raceway before installing wire.
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3.3 WIRING METHODS

.1 All stranded wiring terminating at devices that do not have box type 
terminals shall be terminated using self-insulating, fork type compression 
terminals.

.2 Separation of cables by phase is not acceptable.

.3 Three phase motors with bus bars shall be connected using one hole, tin-
plated copper, compression type cable connectors on the motor feeder. 
Motor terminals shall then be bolted using SST bolt, nut, 2 flat washers and 
1 lockwasher, and taped using not less than two layers of Scotch Silicone 
rubber tape No.70. The rubber tape shall then be tightly wrapped with two 
half lapped layers of Scotch® Super 88 Premium Vinyl Electrical Tape.

.4 Three phase motors with wire leads shall be connected using one hole, tin-
plated copper, compression type cable connectors on the motor leads and 
motor feeder. Motor leads shall then be bolted using SST bolt, nut, 2 flat 
washers and 1 lockwasher and insulated using T&B or Raychem motor 
lead termination kits.

.5 Bolt tightening Torque:
.1 Bolt Size Torque (lb-in) SST
.2 1/4 - 20 80
.3 5/16 – 18 180
.4 3/8 – 16 240
.5 1/2 - 13 480
.6 5/8 – 11 660
.7 3/4 - 10 960

.6 Single phase fractional horsepower motors shall be connected using set-
screw type connectors with two half lapped layers of Scotch® Super 88 
Premium Vinyl Electrical Tape. 

.7 Only commercially prepared wire pulling compounds approved by cable 
manufacturers shall be used. The use of soaps, soap flakes, detergents or 
similar preparations shall not be allowed.

.8 Each wire entering a box shall be left with at least 200 mm of wire clear of 
the box after splicing to facilitate future alterations. Through wires in a box 
shall be 150 mm between the box and bottom of loop.

.9 Communication and signal circuits shall not be installed in the same 
conduit with power and lighting circuits.

.10 Where cable spacing must be maintained, cables run in cable trays are to 
be fastened with Cantrough “P” type clamp fasteners or equivalent.

.11 All wiring shall be identified at junction boxes, terminal boxes, control 
panels, relay panels, power panels, etc. with permanent heat shrink type 
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labels. Wiring shall be identified with the wire numbers as given on 
drawings.

.12 All buried cable shall be a minimum 1000 mm below finished grade. Install 
continuous warning tape over cables at 300 mm below finished grade.

3.4 BRANCH CIRCUIT WIRING

.1 Branch circuit wiring to utilize a common neutral per set of 3 phases, panel 
connections are to be in accordance with the panel bussing arrangement.

.2 Strictly follow the circuit loading and circuit numbering as shown on the 
drawings. Should errors or omissions be detected in the circuitry shown, 
make note of corrections on marked up field prints and record drawings.

.3 A ground wire shall be installed in all branch circuit conduits.

.4 Use wiring methods indicated.

3.5 INSTALLATION

.1 Install wire and cable to manufacturer's written instructions.

.2 Route wire and cable as required to meet project conditions.

.3 Install cable to the CSA-C22 standards.

.4 Use solid conductor for feeders and branch circuits 10 AWG and smaller.

.5 Use stranded conductors for control circuits.

.6 Use conductor not smaller than 12 AWG for power and lighting circuits 
unless otherwise detailed.

.7 Use conductor not smaller than 16 AWG for control circuits unless 
otherwise detailed.

.8 Use 10 AWG conductors for 20 Ampere, 120 Volt branch circuits longer 
than 25 m (75 ft.)

.9 Pull all conductors into raceway at same time.

.10 Use suitable wire pulling lubricant for building wire 4 AWG and larger.

.11 Protect exposed cable from damage.

.12 Support cables above accessible ceiling, using spring metal clips and 
Unistrut with conduit clamps. Do not rest cable on ceiling panels.

.13 Use suitable cable fittings and connectors.

.14 Neatly train and lace wiring inside boxes, equipment, and panelboards.

.15 Clean conductor surfaces before installing lugs and connectors.

.16 Make splices, taps, and terminations to carry full ampacity of conductors 
with no perceptible temperature rise.
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.17 Use split bolt connectors for copper conductor splices and taps, 6 AWG 
and larger.  Tape uninsulated conductors and connector with electrical tape 
to 150 percent of insulation rating of conductor.

.18 Use solderless pressure connectors with insulating covers for copper 
conductor splices and taps, 8 AWG and smaller.

.19 Use insulated spring wire connectors with plastic caps for copper conductor 
splices and taps, 10 AWG and smaller.

.20 Specify colour code requirements by system and phase in Section 
26 05 53 if required.

.21 Identify and colour code wire and cable to Section 26 05 53.  Identify each 
conductor with its circuit number or other designation indicated.

3.6 FIELD QUALITY CONTROL

.1 Inspection and Testing:
.1 Section 01 45 00 – Quality Control
.2 Perform inspections and tests listed in NETA ATS, Section 7.3.1.

END OF SECTION
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Part 1 General

1.1 SECTION INCLUDES

.1 Grounding electrodes and conductors.

.2 Equipment grounding conductors.

.3 Bonding.

1.2 RELATED REQUIREMENTS

.1 Section 03 20 00 - Concrete Reinforcing.

.2 Section 03 30 00 - Cast-in-place Concrete.

1.3 REFERENCE STANDARDS

.1 CSA-C22.1 - Canadian Electrical Code, Part I (latest Edition), Safety 
Standard for Electrical Installations.

.2 NETA ATS-2017 - Standard for Acceptance Testing Specifications for 
Electrical Power Equipment and Systems.

.3 CSA (Canadian Standards Association).

1.4 ACTION SUBMITTALS

.1 Section 01 33 00 – Submittal Procedures.

.2 Product Data:  Provide for grounding electrodes and connections.

1.5 INFORMATIONAL SUBMITTALS

.1 Section 01 33 00 – Submittal Procedures.

1.6 CLOSEOUT SUBMITTALS

.1 Section 01 78 00 – Closeout Submittals.

1.7 QUALITY ASSURANCE

.1 Products of This Section:  Manufactured to ISO 9000, ISO 14000 
certification requirements.

.2 Manufacturer Qualifications:  Company specializing in manufacturing the 
Products specified in this section with minimum five (5) years documented 
experience. 

.3 Perform continuity and resistance tests using method appropriate to site 
conditions and to the approval of the local inspection authority.

.4 Perform all tests prior to energizing electrical system.
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1.8 DESCRIPTION

.1 Install a complete grounding system as indicated and in accordance with 
the Canadian Electrical Code and Electrical Inspection authority having 
jurisdiction.  All Grounding System Provisions shall meet or exceed the 
requirements set out in the Canadian Electrical Code Part 1, Section 10, 
Grounding and Bonding.

.2 Grounding system shall be new to accommodate the revised building 
service power cable reconfiguration as well as the building expansion. 
Refer to Drawings for details.

.3 Existing ground grid at Lift Station #1 is to be disconnected from the 
building / abandoned, with a new ground grid installed around the facility. 
Refer to Drawings for details.

Part 2 Products

2.1 GENERAL  

.1 Listed and classified by CSA, CUL as suitable for the purpose specified 
and indicated.

2.2 MATERIALS                                                                                                                                                                     

.1 Clamps for grounding of conductor, size as indicated to electrically 
conductive underground water pipe.

.2 Rod electrodes, copper clad steel 19 mm dia. by 3 m long, driven rods 
unless otherwise indicated.            

.3 System and circuit, equipment, grounding conductors, bare stranded 
copper, untinned, soft annealed, un-armored, size as indicated.

.4 Insulated grounding conductors: type TW75, size as indicated.

.5 Non-corroding accessories necessary for grounding system, type, size, 
material as indicated, including but not necessarily limited to:
.1 Grounding and bonding bushings.
.2 Protective type clamps.
.3 Bolted type conductor connectors.
.4 Compression type conductor connectors. Burndy/T&B compression 

type where possible.
.5 Bonding jumpers, straps.
.6 Pressure wire connectors.

.6 Connectors: Tin plated “Burndy”, or equal, copper short barrel, one hole 
compression type for connection to ground bars, motors, pipes, valves, 
vessels, etc.



City of Iqaluit
LS No. 01, SRS and 
Lower Sewer

GROUNDING & BONDING FOR 
ELECTRICAL SYSTEMS

Section 26 05 26
Page 3 of 5

.7 Cable tray grounding hardware: “Burndy”, or equal.

2.3 WIRE

.1 Material:  Stranded copper.

Part 3 Execution

3.1 EXAMINATION

.1 Section 01 71 00:  Verify existing conditions before starting work.

3.2 INSTALLATION

.1 Install a complete, permanent, continuous circuit and equipment 
grounding and bonding system, including but not limited to electrodes, 
conductors, connectors, accessories, as indicated, to conform to the 
requirements of the Engineer/Consultant, and local authority having 
jurisdiction over installation.  

.2 Where EMT is used, run ground wire in all conduit.

.3 Install to manufacturer's written instructions.

.4 Provide bonding to meet Regulatory Requirements.

.5 Equipment Grounding Conductor:  Provide separate, insulated conductor 
within each feeder and branch circuit raceway.  Terminate each end on 
suitable lug, bus, or bushing.

.6 Install connectors in accordance with manufacturer's instructions.

.7 Protect exposed grounding conductors from mechanical injury.

.8 Use mechanical connectors for grounding connections to equipment 
provided with lugs.

.9 Soldered joints not permitted.

.10 Water piping shall be grounded as required by code.

.11 Gas piping shall be grounded as required by code.

.12 Metallic wastewater piping shall be grounded as required by code.

.13 Building steel shall be grounded as required by code.

.14 In all cases where conduit is run underground or encased in concrete, a 
ground wire shall be run inside conduit.  In these cases the conduit shall 
not be used as the ground path.

.15 All ground wire to be installed in 21 mm PVC conduit when leaving cable 
tray, wall slab, floor slab or ground level. PVC conduit to extend within 150 
mm of connection point. Provide conduit bushing.
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.16 All buried ground wire to be in 100 mm trench a minimum 650 mm below 
finished grade.

.17 The ground grid shall also be connected to provide a resistance to ground 
which does not exceed 5 Ohm under the most unfavorable weather 
conditions. This resistance must be checked with a 0-20 Ohm earth 
megger and the value obtained, along with ground lengths used, recorded 
in a test report.

.18 Where Victaulic couplings are used on metal process piping, provide 
ground lugs between coupler to maintain electrical connection to both 
components of process piping.

3.3 ELECTRODES

.1 Bond separate, multiple electrodes together.

.2 Use size 2/0 AWG, copper conductors for connections to electrodes, 
unless otherwise specified.

3.4 SYSTEM GROUNDING

.1 Provide system grounding at each voltage level as required by the 
Canadian Electrical Code. Connect transformer neutral to ground as 
indicated.

3.5 CIRCUIT GROUNDING

.1 Install grounding bushings with grounding studs and grounding jumpers at 
all distribution centers, pull boxes, motor control centers and panel boards 
where separate grounding conductors are indicated. 

.2 Use only SST hardware with a serrated lock washer between panel steel, 
bus bar etc. and bolting hardware.

3.6 EQUIPMENT BONDING

.1 Install bonding jumpers as per Canadian Electrical Code (latest version), 
sized for overcurrent devices protecting the wire, attached to the 
grounding bushings on conduits, to lugs on boxes, tubs, and other 
enclosures. Make connections to neutrals only at the service neutral bar.

3.7 COMMUNICATION SYSTEMS

.1 Utilize ground kit for wireless antennas with irreversible compression 
crimps to connect to facility ground grid.

3.8 FIELD QUALITY CONTROL

.1 Inspection and Testing:
.1 Section 01 45 00 – Quality Control
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END OF SECTION
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Part 1 General

1.1 SECTION INCLUDES

.1 Conduit and equipment supports.

.2 Anchors and fasteners.

1.2 REFERENCE STANDARDS

.1 CSA-C22.1 - Canadian Electrical Code, Part I (latest Edition), Safety 
Standard for Electrical Installations.

.2 CECA (Canadian Electrical Contractors Association).

.3 CSA (Canadian Standards Association).

.4 CUL (Canadian Underwriters Laboratories Inc.).

1.3 ACTION SUBMITTALS

.1 Section 01 33 00 – Submittal Procedures.

.2 Product Data:  Provide manufacturer's catalogue data for fastening 
systems.

1.4 INFORMATIONAL SUBMITTALS

.1 Section 01 33 00 – Submittal Procedures.

Part 2 General

2.1 DESCRIPTION

.1 Regulatory Requirements:
.1 Provide products listed and classified by CSA or CUL as suitable 

for purpose specified and shown.

2.2 PRODUCT REQUIREMENTS

.1 Materials and Finishes:  Provide adequate corrosion resistance.

.2 Provide materials, sizes, and types of anchors, fasteners and supports to 
carry the loads of equipment and conduit.  Consider weight of wire in 
conduit when selecting products.

2.3 CONDUIT SUPPORTS

.1 Single runs: Galvanized conduit straps, Gripple or ringbolt type hangers.

.2 Multiple runs three or more: Conduit rack with 25% spare capacity.
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.3 Vertical runs: Channel support with conduit fittings.

2.4 SUPPORT CHANNELS

.1 U shape, size 41 X 41 mm, 2.5 mm thick, surface mounted, suspended, 
set in poured concrete walls and ceilings.

Part 3 EXECUTION

3.1 INSTALLATION

.1 Install products to manufacturer's written instructions.

.2 Provide anchors, fasteners, and supports to CSA-C22.1.

.3 Do not fasten supports to pipes, ducts, mechanical equipment, and 
conduit.

.4 Do not use powder-actuated anchors.

.5 Do not drill or cut structural members.

.6 Fabricate supports from structural steel or steel channel.  Rigidly weld 
members or use hexagon head bolts to present neat appearance with 
adequate strength and rigidity.  Use spring lock washers under all nuts.

.7 Install surface-mounted cabinets and panelboards with minimum of four 
anchors.

.8 In wet and damp locations use steel channel supports to stand cabinets 
and panelboards 25 mm (1 inch off wall).

.9 Use sheet metal channel to bridge studs above and below cabinets and 
panelboards recessed in hollow partitions.

.10 Secure equipment to solid masonry, tile and plaster surfaces with lead 
anchors.

.11 Secure equipment to poured concrete with expandable inserts.

.12 Support equipment, conduit or cables using clips, spring loaded bolts, 
cable clamps designed as accessories to basic channel members.

.13 Fasten exposed conduit or cables to building construction or support 
system using straps.

.14 One-hole malleable iron straps to secure surface conduits and cables 50 
mm and smaller.

.15 Two-hole steel straps for conduits and cables larger than 50 mm.

.16 Beam clamps to secure conduit to exposed steel work.

.17 Suspended support systems.
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.18 Support individual cable or conduit runs with 6 mm diameter threaded rods 
and spring clips or Gripple hangers.

.19 Support 2 or more cables or conduits on channels supported by 6 mm 
diameter threaded rod or Gripple hangers where direct fastening to 
building construction is impractical.

.20 For surface mounting of two or more conduits use channels at 1.5 m on 
center spacing.

.21 Provide metal brackets, frames, hangers, clamps and related types of 
support structures where indicated or as required to support conduit and 
cable runs.

.22 Ensure adequate support for raceways and cables dropped vertically to 
equipment where there is no wall support.

.23 Do not use wire lashing or perforated strap to support or secure raceways 
or cables.

.24 Do not use supports or equipment installed for other trades for conduit or 
cable support except with permission of other trade and approval of the 
Consultant.

.25 Install fastening and supports as required for each type of equipment 
cables and conduits, and in accordance with manufacturer's installation 
recommendations.

.26 Install to maintain headroom, neat mechanical appearance and to support 
equipment loads required.

.27 Where inserts are required in concrete, lead inserts may be used in drilled 
holes. Wood or fiber plugs are not permitted. Shot driven pins shall NOT 
be used.

.28 Install supports as required for mounting equipment such as 
HOA/pushbuttons, small panels, and field instruments where building 
structural supports are not within close proximity to equipment location.

END OF SECTION
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Part 1 General

1.1 RELATED REQUIREMENTS

.1 Section 26 05 33.16 - Boxes for Electrical Systems.

.2 Section 26 05 26 - Grounding and Bonding for Electrical Systems.

.3 Section 26 05 29 - Hangers and Supports for Electrical Systems.

.4 Section 26 05 53 - Identification for Electrical Systems.

1.2 REFERENCE STANDARDS

.1 CSA-C22.1 - Canadian Electrical Code, Part I (latest Edition), Safety Standard for 
Electrical Installations.

.2 CSA-C22.2 No. 45.1-07 (R2012) - Electrical Rigid Metal Conduit - Steel.

.3 CSA-C22.2 No. 45.2-08 (R2018) - Electrical rigid metal conduit - Aluminum, red brass, 
and stainless steel.

.4 CSA-C22.2 No. 56-13 - Flexible Metal Conduit and Liquid-Tight Flexible Metal 
Conduit.

.5 CSA-C22.2 No. 83.1-07 (R2017) - Electrical Metallic Tubing - Steel.

.6 CSA-C22.2 No. 211.1-06 (R2014) - Rigid Types EB1 and DB2/ES2 PVC Conduit.

.7 CSA-C22.2 No. 211.2-06 (R2014) - Rigid PVC (Unplasticized) Conduit.

.8 CSA (Canadian Standards Association).

1.3 ADMINISTRATIVE REQUIREMENTS

.1 Section 01 31 00:  Project management and coordination procedures.

.2 Coordination:
.1 Coordinate with other work having a direct bearing on work of this section.

1.4 ACTION SUBMITTALS

.1 Section 01 33 00 – Submittal Procedures

.2 Product Data:  Provide for all conduit.

1.5 CLOSEOUT SUBMITTALS

.1 Section 01 78 00 – Submittal Procedures

.2 Record Documentation:  Accurately record actual routing of conduits larger than (50 
mm)
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1.6 QUALITY ASSURANCE

.1 Products of This Section:  Manufactured to ISO 9000 or ISO 14000 certification 
requirements.

1.7 DELIVERY, STORAGE, AND HANDLING

.1 Section 01 61 00:  Transport, handle, store, and protect products.

.2 Accept conduit on site.  Inspect for damage.

.3 Protect conduit from corrosion and entrance of debris by storing above grade.  Provide 
appropriate covering.

.4 Protect PVC conduit from sunlight.

Part 2 Products

2.1 DESCRIPTION

.1 Regulatory Requirements:
.1 Design conduit size to (CSA-C22.1).
.2 Provide products listed and classified by CSA/CUL as suitable for purpose 

specified and shown.

2.2 CONDUIT REQUIREMENTS

.1 Metric Equivalent Conduit Table 
.1 10 mm is equal to 3/8"
.2 16 mm is equal to 1/2"
.3 21 mm is equal to 3/4"
.4 27 mm is equal to 1"
.5 35 mm is equal to 1¼"
.6 41 mm is equal to 1½"
.7 53 mm is equal to 2"
.8 63 mm is equal to 2½"
.9 78 mm is equal to 3"
.10 91 mm is equal to 3½"
.11 103 mm is equal to 4"
.12 129 mm is equal to 5"
.13 155 mm is equal to 6"

.2 Conduits: rigid aluminum, rigid PVC, or electrical metallic tubing (EMT) upon the 
exterior of the walls/floors/etc. Allowance for PVC within floors and walls to fashion a 
clean installation is permitted.



City of Iqaluit
LS No. 01, SRS and 
Lower Sewer

CONDUIT FOR ELECTRICAL 
SYSTEMS

Section 26 05 33.13
       Page 3 of 7 

.3 Flexible Conduit: aluminum armor PVC jacketed, minimum diameter 10 mm for fixtures 
and control wiring, 16 mm and larger for all other locations. Use watertight connectors 
with PVC jacketed flexible conduit.

.4 Conduit couplings: rigid threaded aluminum, EMT watertight. All EMT connectors and 
couplings over 41 mm to be steel. Die cast zinc not permitted. Set screw type 
couplings not permitted.

.5 EMT shall not be used within hazardous rated areas.

.6 Condulet conduit fittings: cast copper free aluminum, with cast cover and gasket, 
Appleton Crouse Hinds or Killark.

.7 Outdoor Locations, Above Grade:  Use rigid steel conduit, rigid PVC, or rigid aluminum 
conduit. 

.8 In Slab Above Grade:
.1 Use rigid steel conduit, intermediate metal conduit, thick wall non-metallic 

conduit, electrical metallic tubing.
.2 Maximum Size Conduit in Slab: (21 mm) for conduits crossing each other.

.9 Wet and Damp Locations:  Use galvanized rigid steel conduit, rigid aluminum conduit. 

.10 Hazardous Locations:  Threaded rigid metal conduit complete with anti-oxidant 
coatings and explosion-proof fittings. 

.11 Dry Locations:
.1 Concealed:  Use rigid steel conduit, rigid aluminum conduit, electrical metallic 

tubing. 
.2 Exposed:  Use electrical metallic tubing, rigid steel conduit, rigid aluminum 

conduit.

2.3 HAZARDOUS AREAS

.1 Where a process area is classified as hazardous as indicated on the drawings, 
requiring explosion-proof fittings, the following equipment shall be installed:
.1 Breather-drains, to prevent condensation in conduit systems, Crouse-Hinds 

Type ECD.
.2 Conduit seals – Crouse-Hinds Type EYS or EZS.
.3 Conduit drain seals – Course-Hinds Type.
.4 Conduit unions – Crouse-Hinds Type UNY.
.5 Fittings – Crouse-Hinds Type LBY, LBH, GUA, and GUB complete with 

corrosion-free Epoxy Enamel Coating.
.6 Conduit runs – complete with corrosion-free Epoxy Enamel Coating.
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.7 Removable conduit seals – Roxtec conduit seals.

.8 All products shall be selected in accordance with the requirements of the 
Canadian Electrical Code.

2.4 METAL CONDUIT

.1 Rigid Steel Conduit:  CSA-C22.2 No. 45.1.

.2 Rigid Aluminum Conduit:  CSA-C22.2 No. 45.2.

.3 Intermediate Metal Conduit (IMC):  Rigid steel.

.4 Fittings and Conduit Bodies:  Material to match conduit, Aluminum fittings may be 
used with steel conduit (All steel fittings).

2.5 PVC COATED METAL CONDUIT

.1 Description:  CSA-C22.2 No. 45.1; rigid steel conduit with external PVC coating, (0.05 
mm/ 20 mil) thick.

.2 Fittings and Conduit Bodies:  Steel fittings with external PVC coating to match conduit.

2.6 FLEXIBLE METAL CONDUIT

.1 Description:  Interlocked steel or aluminum construction.

.2 Fittings:  CSA-C22.2 No. 56.

2.7 LIQUID TIGHT FLEXIBLE METAL CONDUIT

.1 Description:  Interlocked steel or aluminum construction with PVC jacket.

.2 Fittings:  CSA-C22.2 No. 56.

2.8 ELECTRICAL METALLIC TUBING (EMT)

.1 Description:  CSA-C22.2 No. 83.1; galvanized tubing.

.2 Fittings and Conduit Bodies: CSA-C22.2 No. 83.1; steel, malleable iron, compression 
set screw indenter type.

2.9 SUPPORT CHANNELS

.1 U shape, size 41 X 41 mm, 2.5 mm thick, surface mounted, suspended, set in poured 
concrete walls and ceilings.

Part 3 Execution

3.1 EXAMINATION

.1 Section 01 71 00:  Verify existing conditions before starting work.

.2 Verify that field measurements are as shown on Drawings.
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.3 Verify routing and termination locations of conduit prior to rough-in.

.4 Conduit routing is shown on Drawings in approximate locations unless dimensioned.  
Route as required to complete wiring system.

3.2 INSTALLATION

.1 Install conduit to CSA-C22.1.

.2 Install non-metallic conduit to manufacturer's written instructions.

.3 Arrange supports to prevent misalignment during wiring installation.

.4 Support conduit using coated steel or malleable iron straps, lay-in adjustable hangers, 
clevis hangers, and split hangers.

.5 Group related conduits; support using conduit rack.

.6 Construct rack using steel channel provide space on each for 25% additional conduits.

.7 Fasten conduit supports to building structure and surfaces to Section 26 05 29.

.8 Do not support conduit with wire or perforated pipe straps.  Remove wire used for 
temporary supports.

.9 Do not attach conduit to ceiling support wires.

.10 Arrange conduit to maintain headroom and present neat appearance.

.11 Route exposed conduit parallel and perpendicular to walls.

.12 Route conduit installed above accessible ceilings parallel and perpendicular to walls.

.13 Route conduit in and under slab from point-to-point.

.14 Do not cross conduits in slab.

.15 Maintain adequate clearance between conduit and piping.

.16 Maintain 300 mm clearance between conduit and surfaces with temperatures 
exceeding 40 degrees C. 

.17 Cut conduit square using saw or pipe cutter; de-burr cut ends.

.18 Bring conduit to shoulder of fittings; fasten securely.

.19 Join non-metallic conduit using cement as recommended by manufacturer.
.1 Wipe non-metallic conduit dry and clean before joining.
.2 Apply full even coat of cement to entire area inserted in fitting.
.3 Allow joint to cure for 20 minutes, minimum.
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.20 Use conduit hubs or sealing locknuts to fasten conduits to sheet metal boxes in damp 
and wet locations to cast boxes.

.21 Install no more than equivalent of three 90-degree bends between boxes.
.1 Use conduit bodies to make sharp changes in direction, as around beams.
.2 Use hydraulic one-shot bender to fabricate factory elbows for bends in metal 

conduit larger than (50 mm) size.
.22 Avoid moisture traps; provide junction box with drain fitting at low points in conduit 

system.
.23 Provide suitable fittings to accommodate expansion and deflection where conduit 

crosses expansion joints.
.24 Provide suitable pull string in each empty conduit except sleeves and nipples.
.25 Use suitable caps to protect installed conduit against entrance of dirt and moisture.
.26 Ground and bond conduit to Section 26 05 26.
.27 Identify conduit to Section 26 05 53.
.28 Install PVC conduit encased in concrete where installed below structural floor slab, 

below slab-on-grade and for all stubouts to underground site wiring. All PVC conduits 
installed below grade that is not encased in concrete to be rated for such installation.

.29 Do not install conduit in structural floor slabs without permission of the Consultant. 
Where conduit is installed under main floor slabs, utilize crawl space ceiling or provide 
suitable depression below the slab for conduit runs and concrete encasement as 
indicated. Conduits to be run in groups, channel anchored for separation and vertical 
support from structural slab above in the event of soil settlement below structural slab.

.30 Every rigid, threaded conduit entering or leaving outlet boxes, pull boxes, panels, 
switchboards, motor starter enclosures, motor control centers, cabinets for the 
telephones, intercom, control, etc., enclosures in general of any kind, or stubbed out 
conduits, shall have an approved watertight threaded connection such as Myers Hub 
or Bullet nose connector. When EMT is used in above situations all terminations shall 
be made using watertight EMT connectors. When ACWU or TECK cable is used in 
above situations all terminations shall be made using watertight connectors.

.31 Install exposed conduit parallel and perpendicular to building lines grouped as nearly 
as possible with concentric bends.

.32 Clean out conduit before installation of conductors.
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.33 Install conduit free from dents and bruises. Plug the ends to prevent the entrance of 
dirt or moisture.

.34 Where conduits penetrate from heated to cold area, seal conduit with approved vapor 
sealing compound.

.35 Do not pass conduits through roof membrane but achieve access to mechanical roof 
mounted equipment inside the roof curbs provided for those pieces of equipment.

.36 Make connections to mechanical motors and equipment from conduit stub-ups and 
junction boxes with PVC jacketed flexible conduit and liquid tight connectors to avoid 
transmission of vibration from machinery to building structure.

.37 Where conduits are installed in concrete floor slab, encase these conduits completely 
in a 75 mm concrete envelope and ensure a 50 mm spacing between conduits to 
avoid concrete voids.

.38 Coordinate installation of conduit in brick or block walls with masonry trade to allow 
mason to thread brick or blocks over conduit.

.39 Utilize approved expansion fittings complete with grounding jumper where conduit 
installed in concrete slabs or masonry walls cross building expansion lines. Install 
feeder runs of conduit in suspended ceiling spaces in such a manner that there is a 
bend or off-set adjacent to the major building expansion line to take up building 
movement. In lieu of this, utilize approved expansion fitting.

.40 All conduits installed in ceiling spaces to be mounted on conduit racks. Conduit racks 
to be coordinated with mechanical ducting and the specific rack configuration to be 
approved by the Consultant prior to installation. Conduit racks to be sized and 
configured to provide at least 25 percent future capacity.

.41 All openings for conduit penetrations in fire rated and smoke separations to be sealed 
using materials approved by the consultant. All blockouts and access slots to be 
sealed using Dow Corning 3-6548 silicone RTF foam. Install silicone foam using fire 
approved damming material as required to provide designated fire ratings.

.42 Provide pull wire in all empty conduit systems.

END OF SECTION
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Part 1 General

1.1 SECTION INCLUDES

.1 Wall and ceiling outlet boxes.

.2 Pull and junction boxes.

1.2 REFERENCE STANDARDS

.1 CSA-C22.1 - Canadian Electrical Code, Part I (latest Edition), Safety Standard 
for Electrical Installations.

.2 CSA-C22.2 No. 18.1-13 - Metallic Outlet Boxes.

.3 CSA-C22.2 No. 85-14 - Rigid PVC Boxes and Fittings.

.4 CSA (Canadian Standards Association).

1.3 DEFINITION 

.1 Outlet means a point in the wiring installation at which current is taken to 
supply utilization equipment.

1.4 ADMINISTRATIVE REQUIREMENTS

.1 Section 01 31 00:  Project management and coordination procedures.

.2 Coordination:
.1 Coordinate with other work having a direct bearing on work of this 

section.
.2 Coordinate installation of outlet box for equipment connected under 

Section 26 05 83.

1.5 CLOSEOUT SUBMITTALS

.1 Section 01 78 00 – Submittal Procedures.

.2 Record Documentation:  Record actual locations and mounting heights of 
outlet, pull, and junction boxes on project record documents.

1.6 ACCEPTABLE SUPPLIERS

.1 Crouse Hinds

.2 Appleton

.3 Killark

.4 Approved alternate
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Part 2 General

2.1 DESCRIPTION

.1 Regulatory Requirements:
.1 Provide products listed and classified by CSA/ULc as suitable for the 

purpose specified and indicated.

2.2 MATERIALS

.1 F.S. or F.D. cast copper free aluminum, epoxy powder coated boxes shall be 
used for all surface mounted outlets in EMT and Rigid conduit systems 
(except where hazardous rated boxes are required).

.2 All outlet boxes used for lights and set in concrete shall be “concrete” boxes 
equal to Amalgamated #54531 or deeper. “Concrete” boxes shall have a 13 
mm vertical clearance between knockouts and reinforcing bars. No “concrete” 
box shall be shallower than 50 mm.

.3 Sectional type boxes shall not be used.

.4 Condulet conduit fittings shall be cast aluminum complete with threaded hubs, 
solid gaskets and cast covers, Crouse-Hinds form 7 or approved alternate.

.5 Terminals are to be supplied in junction boxes for control wiring where more 
than 6 conductors are to be spliced. Terminals to be spring cage type Phoenix 
ST6 or approved alternate.

.6 All surface mounted junction boxes shall be sheet steel, hinged, CSA Type 4, 
fully gasketted, unless otherwise specified. CSA Type 4X enclosures to be 
used in hazardous and category 2 locations unless otherwise detailed. CSA 
Type 12, gasketted enclosures to be used in electrical rooms unless otherwise 
specified.

.7 Enclosures installed within hazardous rated areas shall be rated for their area 
of install, and complete with all hazardous area seals as required.

.8 Square or octagonal prepunched boxes shall not be used.

2.3 OUTLET BOXES

.1 Sheet Metal Outlet Boxes:  CSA-C22.2 No. 18.1, galvanized steel.

.2 Luminaire and Equipment Supporting Boxes:  Rated for weight of equipment 
supported; include (13 mm) male fixture studs where required.

.3 Concrete Ceiling Boxes:  Concrete type.

.4 Non-metallic Outlet Boxes:  CSA-C22.2 No. 85 .

.5 Cast Boxes:  CSA-C22.2 No. 18.1, Type FD, aluminum, cast ferric alloy.  
Provide gasketed cover by box manufacturer.  Provide threaded hubs.
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.6 Provide wall plates for Finished Areas.

2.4 PULL AND JUNCTION BOXES

.1 Surface Mounted Cast Metal Box:  CSA-C22.2 No. 18.1, Type 4; flat-flanged, 
surface mounted junction box:
.1 Material:  Cast aluminum.
.2 Cover:  Provide with ground flange, neoprene gasket, and stainless 

steel cover screws.
.3 Zone 1, explosion proof rated for hazardous rated areas

.2 Fibreglass Hand Holes:  Die Moulded glass fibre hand holes:
.1 Cable Entrance:  Pre-cut (150 x 150 mm) cable entrance at centre 

bottom of each side.
.2 Cover:  Glass fibre weatherproof cover with non-skid finish.

Part 3 EXECUTION

3.1 EXAMINATION

.1 Section 01 71 00:  Verify existing conditions before starting work.

3.2 INSTALLATION

.1 Install boxes to CSA-C22.1.

.2 Install in locations as shown on drawings, and as required for splices, taps, 
wire pulling, equipment connections and compliance with regulatory 
requirements.

.3 Set wall mounted boxes at elevations to accommodate mounting heights 
indicated.

.4 Orient boxes to accommodate wiring devices.

.5 Maintain headroom and present neat mechanical appearance.

.6 Install boxes to preserve fire resistance rating of partitions and other elements, 
using materials and methods specified in Section 07 84 00.

.7 Coordinate mounting heights and locations of outlets mounted above 
counters, benches, and backsplashes.

.8 Locate outlet boxes to allow luminaires positioned as shown on reflected 
ceiling plan.

.9 Align adjacent wall mounted outlet boxes for switches, thermostats, and 
similar devices.

.10 Use flush mounting outlet box in finished areas.



City of Iqaluit
LS No. 01, SRS and 
Lower Sewer

BOXES FOR ELECTRICAL 
SYSTEMS

Section 26 05 33.16
       Page 4 of 5

.11 Locate flush mounting box in masonry wall to require cutting of masonry unit 
corner only.  Coordinate masonry cutting to achieve neat opening.

.12 Do not install flush mounting box back-to-back in walls; provide minimum (150 
mm) separation.  Provide minimum (600 mm) separation in acoustic rated 
walls.

.13 Install flush mounting box without damaging wall insulation or reducing its 
effectiveness.

.14 Do not fasten boxes to ceiling support wires.

.15 Support boxes independently of conduit.

.16 Use gang box where more than one device is mounted together.  Do not use 
sectional box.

.17 Use gang box with plaster ring for single device outlets.

.18 Use cast outlet box in exterior locations exposed to the weather and wet 
locations.

.19 Large Pull Boxes:  Use hinged enclosure in interior dry locations, surface-
mounted cast metal box in other locations.

.20 Wherever necessary for the proper pulling or anchoring of cables, junction 
boxes, or cable anchor boxes shall be installed. All shall be installed so as to 
be accessible after the building is completed.

.21 Provide all pull boxes and junction boxes as shown on the drawings required 
for particular job conditions or specified by the Canadian Electrical Code.

.22 Each light, switch, wall plug, or other outlet shall be provided with an outlet 
box. All outlet boxes shall be adapted to their respective locations and shall be 
supported independently of the conduit. Not more than four conduits shall 
enter an outlet box.

.23 Each wire entering a box shall be left with at least 200 mm of wire clear of the 
box after splicing to facilitate future alterations. Through wires in a box shall 
have 150 mm between the box and the bottom of the loop.

.24 Outlet boxes shall be fastened with screws to a properly secured header at 
the back of the box.

.25 Where conduits are exposed, condulets shall be used wherever required. 
Each conduit fitting shall be of a type suitable to its particular use, and of a 
type which will allow the installation of future conduits without blocking the 
covers of the existing condulets.

.26 Where Teck cable, EMT or Rigid conduits enter or leave sheet steel junction 
boxes or panels of all types they shall be terminated using watertight 
connectors.
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3.3 ADJUSTING

.1 Adjust floor box flush with finish flooring material.

.2 Adjust flush-mounting outlets to make front flush with finished wall material.

.3 Install knockout closures in unused box openings.

3.4 CLEANING

.1 Section 01 74 10:  Cleaning installed work.

.2 Clean interior of boxes to remove dust, debris, and other material.

.3 Clean exposed surfaces and restore finish.

END OF SECTION
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Part 1 General

1.1 RELATED REQUIREMENTS

.1 Division 01 - General Requirements

.2 Division 23 - HVAC Mechanical

.3 Division 40 - Process Interconnections

.4 Division 41 - Material Processing and Handling Equipment

1.2 Acceptable Suppliers

.1 Control Valve Actuators:
.1 Rotork
.2 Emerson
.3 Bray
.4 Approved alternate

.2 Motors
.1 General Electric
.2 Hyundai
.3 Reliance
.4 Toshiba
.5 US Motor
.6 Grundfos
.7 WEG
.8 Approved alternate

1.3 COORDINATION WITH OTHER DIVISIONS

.1 Coordinate all motor requirements with Division 23 (HVAC) and Division 
40 (Process) for specific applications.

Part 2 Products

2.1 MOTORS

.1 Unless otherwise specified, motors less than 250 W or less shall be 
120 V, single phase, 60 Hz, and all motors over 250 W shall be 208 V 
(single phase / three phase) or 575 V, three phase, 60 Hz, as indicated in 
the detailed Drawings. Vendor package motor requirements shall be per 
vendor requirements.
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.2 All 3 phase motors shall have class F insulation with class B rise, 1.15 SF, 
high efficiency and high power factor, rated for use with VFDs (inverter 
duty rated) where required. Motors rated for use with VFDs shall comply 
with NEMA MG-1 Part 31 construction.

.3 If the motor comes complete with integral thermal protection, the motor 
shall use the integral protection provided by the manufacturer.

.4 Notwithstanding 2.1.3, motors smaller than 112 kW shall be equipped with 
thermal winding temperature switches and motors larger than 112 kW 
shall be equipped with 100 Ohm platinum RTD winding temperature 
detectors, wired to separate terminal box unless otherwise specified.

.5 Submersible pumps shall come complete with hermetically sealed 
overtemperature and leakage monitoring systems.

.6 Where identified in the Contract Documents, pumps with oil reservoirs 
shall have their oil reservoir monitored for low level, and shall be 
interlocked with the motor starter / drive to prevent motor operation on low 
oil.

.7 Motor enclosures shall be TEFC unless otherwise indicated.

.8 Two speed motors shall be two winding design.

.9 Motors powered by AC Variable Speed Drives (Inverter Grade)
.1 Motors shall be designed for use on generic PWM waveform to 

meet NEMA MG1, Part 31, Section 31.40.4.2.
.2 Motors shall be capable of operating a variable torque load over a 

5:1 speed range.
.3 Motors shall be marked to CSA C22.2 No. 100-95 clause 12.4 and 

have in addition to the normal motor marking:
.1 Motor application (e.g. Inverter-duty);
.2 Speed range over which the machine is designed to operate;
.3 Type of torque application for which the machine is designed 

e.g. VT (variable torque), CT (constant torque), CHp 
(constant horsepower) or equivalent; and

.4 Type of inverter it is designed for e.g. PWM (pulse width 
modulated).

.10 Where identified in the detailed drawings or specified herein, provide 
motors with overtemperature / leak detection sensors, relays, and/or 
controllers. Install as per drawings and specifications.

2.2 Motorized Actuators

.1 Supply voltage as indicated on the drawings.
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.2 Provide motor operators including the motor, power gearing, torque 
switches and auxiliary handwheel or chain-operated handwheel, as a self-
contained unit for the motor operated valves as shown on the drawings.

.3 Power gearing enclosures shall be of cast aluminum and gears shall run in 
oil or grease. Fill and drain plugs shall be provided for oil and bottom head 
lubrication fittings for grease.

.4 Operator shall be furnished with handwheel or chain-operated handwheel 
for emergency manual operation. The handwheel shall not rotate when 
motor is energized. Motor rotor shall not rotate when handwheel is in use.

.5 The handwheel shall engage by means of an automatic declutching 
device. Handwheels shall not require more than 180 N pull at the rim to 
operate.

.6 Electric motors for motorized actuators shall be CSA approved, totally 
enclosed, non-ventilated with Class B insulation and windings specially 
impregnated to prevent moisture absorption. Unless otherwise specified, 
actuators shall be capable of 1,200 starts per hour on modulating duty, 
with 50% duty cycle based on a modulating torque of 50% of rated torque. 

.7 Power requirements for actuators shall be as specified and / or as outlined 
in the Drawings.

.8 A thermal protector, CGE Thermo-Tector or approved alternative shall be 
embedded in the windings to stop the motor on over-heating.  The motor 
shall be de-energized in the event of a stall.

Part 3 Execution

3.1 INSTALLATION

.1 Confirmation and coordination are required for final connections, loads 
and locations of motors, prior to installation.

.2 Motors for mechanical equipment installed by that trade. Location of 
motors, conduit and connection points shown for equipment supplied by 
the mechanical trade are for estimating purposes only.

.3 Provide line voltage connections for all mechanical equipment.

.4 Use liquid tight flex for all motor connections from conduit systems in 
general purpose areas. Motor connections in hazardous areas shall 
comply with acceptable methods as outlined in the Canadian Electrical 
Code.

.5 Confirm proper nameplate markings before hooking up motors intended 
for use with AC variable speed drive.
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.6 Confirm that two speed motors are of the isolated, two winding design. If 
not isolated winding, advise Engineer and do not terminate.

3.2 FIELD QUALITY CONTROL

.1 Operate switches, contactors to verify correct functioning. 

.2 Perform Starting and Stopping sequences of contactors and relays. 

.3 Check that sequence controls, interlocking with other separate related 
starters, equipment, control devices, operate as indicated. 

.4 Complete lockout tests for operation in both local and remote. Note and 
record any problems and notify the Owner before equipment is turned 
over.

END OF SECTION



City of Iqaluit
LS No. 01, SRS and 
Lower Sewer

CABLES TRAYS FOR 
ELECTRICAL SYSTEMS

Section 26 05 36
  Page 1 of 5 

Part 1 General

1.1 SECTION INCLUDES

.1 Cable trays and accessories.

1.2 RELATED REQUIREMENTS

.1 Section 26 05 26 - Grounding and Bonding for Electrical Systems.

.2 Section 26 05 29 - Hangers and Supports for Electrical Systems.

1.3 REFERENCE STANDARDS

.1 CSA-C22.1 - Canadian Electrical Code, Part I (latest Edition), Safety Standard 
for Electrical Installations.

.2 CSA-C22.2 No. 126.1-09 (R2014) - Metal Cable Tray Systems.

.3 CSA (Canadian Standards Association).

.4 CUL (Canadian Underwriters Laboratories Inc.).

1.4 ADMINISTRATIVE REQUIREMENTS

.1 Section 01 31 00:  Project management and coordination procedures.

1.5 ACTION SUBMITTALS

.1 Section 01 33 00 – Submittal Procedures

.2 Product Data:  Provide data for fittings and accessories.

.3 Shop Drawings:  Indicate tray type, dimensions, support points, and finishes.

1.6 INFORMATIONAL SUBMITTALS

.1 Section 01 33 00 – Submittal Procedures.

.2 Manufacturer's Instructions:
.1 Indicate application conditions and limitations of use stipulated by 

Product testing agency specified under Regulatory Requirements.
.2 Include instructions for storage, handling, protection, examination, 

preparation, and installation of product.

1.7 CLOSEOUT SUBMITTALS

.1 Section 01 78 00 – Closeout Submittals.

.2 Record Documentation:  Record actual routing of cable tray and locations of 
supports.



City of Iqaluit
LS No. 01, SRS and 
Lower Sewer

CABLES TRAYS FOR 
ELECTRICAL SYSTEMS

Section 26 05 36
  Page 2 of 5 

1.8 QUALITY ASSURANCE

.1 Products of This Section:  Manufactured to ISO 9000 / ISO 14000 certification 
requirements.

.2 Manufacturer Qualifications:  Company specializing in manufacturing the 
Products specified in this section with minimum five (5) years documented 
experience. 

Part 2 Products

2.1 REGULATORY REQUIREMENTS:

.1 Products:  Listed and classified by CUL / CSA as suitable for the purpose 
specified and indicated.

.2 Metal trough type, Wire Mesh Type, or Ladder type, Class D1 to CSA C22.2 
No. 126-M1980.

2.2 LADDER-TYPE CABLE TRAY

.1 Material:  Aluminum.

.2 Application: Armoured cable 

.3 Finish:
.1 ASTM A123/A123M, hot dipped galvanized after fabrication.
.2 ASTM A653/A653M, mill-galvanized before fabrication.

.4 Rating: compliant for Zone 1 installation with markings to indicate such.

.5 Manufacturer's standard clamps, hangers, brackets, splice plates, reducer 
plates, blind ends, barrier strips, connectors, and grounding straps.

.6 Horizontal elbows, end plates, drop outs, vertical risers and drops, tees, wyes, 
expansion joints and reducers where required. 

.7 Fittings: manufactured accessories for cable tray supplied.

.8 Solid covers for cable tray system.

.9 Barriers where different voltage systems are in the same cable tray.

.10 Cable tray width as indicated with a cable depth 100 mm.

.11 Localized Wireway may be used in ‘final run’ applications to instruments to 
allow for a clean and unobtrusive installation. Wireway to meet CSA approvals 
and be covered with all edges smoothed as to not leave sharp corners, etc.

2.3 VENTILATED TROUGH-TYPE CABLE TRAY

.1 Description:  CSA-C22.2 No. 126.1 
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.2 Material:  Steel, Aluminum.

.3 Finish:
.1 ASTM A123/A123M, hot dipped galvanized after fabrication.
.2 ASTM A653/A653M, mill-galvanized before fabrication.

.4 Inside Width:  As indicated.

.5 Inside Depth:  As indicated.

.6 Inside Radius of Fittings:  As indicated.

.7 Manufacturer's standard clamps, hangers, brackets, splice plates, reducer 
plates, blind ends, barrier strips, connectors, and grounding straps.

2.4 WIRE MESH / BASKET TYPE TRAY

.1 Raw sewage factory cables for pumps, instrument cables, or oil sensors to not 
be installed in ladder type cable tray.

.2 Use of basket/wire mesh type tray for vendor or factory cables with rubber 
jacketed coating

.3 Tray type: stainless steel type 316 (316 SS) wire mesh/basket type.

.4 Rating: compliant for Zone 1 installation with markings to indicate such.

2.1 CABLE TRAY SUPPORTS

.1 Provide supports, hangers, and securing devices as required for complete 
installation.

2.2 ACCEPTABLE MANUFACTURERS

.1 Thomas & Betts.

.2 Cooper.

.3 Cablofil, Inc.

.4 Cooper B-Line 

.5 CANSTRUT Products

.6 Unitray Systems Inc. 

2.3 WARNING SIGNS

.1 Engraved Nameplates: (13 mm) black letters on yellow laminated plastic 
nameplate, engraved with the following wording:
.1 WARNING!  DO NOT USE CABLE TRAY AS WALKWAY, LADDER, 

OR SUPPORT. USE ONLY AS STRUCTURAL SUPPORTS FOR 
CABLES AND TUBING!.
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Part 3 EXECUTION

3.1 EXAMINATION

.1 Section 01 71 00:  Verify existing conditions before starting work.

.2 Verify that field measurements are as indicated on Shop Drawings. 

3.2 INSTALLATION

.1 Install aluminum cable tray to CSA-C22.1, CSA-C22.2 No. 126.1.

.2 Support trays to Section 26 05 29.  Provide supports at each connection point, 
at the end of each run, and at other points to maintain spacing between 
supports.

.3 Prior to the placement of cable tray, confirm location of all services.

.4 Confirmation to be provided in the form of Contract drawings marked up with 
turn-up, vendor’s shop drawings with turn-ups and locations indicated, or in a 
similar manner.

.5 Install cable tray in accordance with the confirming information, making 
reasonable adjustments to the locations shown by scale on the contract 
documents without additional costs. In making such adjustments, reasonable 
adjustment is to be within 1000 mm of the location required.

.6 Support cable tray from ceilings with hanger rods and approved fittings. 
Support cable tray mounted on walls with wall bracket channels. Special runs 
of cable tray shall be supported as shown on drawings. Where hanger rods are 
used, rods to be galvanized steel and to be not smaller than 12 mm in 
diameter. Rods to be continuously threaded and utilize locknuts or other 
equivalent securing device.

.7 All trays shall be checked for surface smoothness prior to and after installation, 
all burrs, ridges, etc., on tray surfaces facing cables to be removed.

.8 Coordinate supports and tray location with Work of other trades. Notify 
Consultant of any conflicts and obtain a ruling before proceeding with the 
installation. Prepare roughing-in drawings illustrating the locations and 
methods of supports of all components.

.9 Where terminations are indicated, provide a grommet or protective bushing to 
protect exiting cables.

.10 Provide cable tray covers on all trays at floor level and up to 2000 mm above 
floor level.

.11 Install cables individually.

.12 Secure cables in horizontal cable tray at 3 m intervals with nylon ties and in 
vertical cable tray at 1.5 m intervals with P type clamp fasteners.
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.13 The air space between pump power cables shall be 25-100% of the largest 
conductor diameter where indicated on cable schedule.

.14 Control, 120 V(ac) power and instrument cables shall be random fill and placed 
within the separate designated cable tray.

.15 Use expansion connectors where required.

.16 Provide fire stopping to Section 07 84 00 to sustain ratings when passing cable 
tray through fire-rated elements.
.1 Provide continuity between tray components.
.2 Use anti-oxidant compound to prepare aluminum contact surfaces 

before assembly.
.3 Provide 2 AWG bare copper equipment grounding conductor through 

entire length of tray; bond to each component.
.4 Connections to tray may be made using mechanical or exothermic 

connectors.
.17 Install warning signs where required. 

END OF SECTION
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Part 1 General

1.1 SECTION INCLUDES

.1 Conduit.

1.2 SCOPE OF WORK

.1 Underground conduits and cables for the Septage Receiving Station 
(SRS) at the Iqaluit Wastewater Treatment Plant.

.2 Underground conduit requirements for the Lift Station as required.

1.3 RELATED REQUIREMENTS

.1 Section 03 20 00 - Concrete Reinforcement.

.2 Section 03 30 00 - Cast-in-place Concrete.

.3 Section 31 23 16 - Excavation.

.4 Section 31 23 16.13 - Trenching.

.5 Section 31 23 23.13 - Backfilling.

1.4 REFERENCE STANDARDS

.1 CSA-C22.1 - Canadian Electrical Code, Part I (latest Edition), Safety 
Standard for Electrical Installations.

.2 CSA-C22.2 No. 45.1-07 (R2017) - Electrical Rigid Metal Conduit - Steel.

.3 CSA (Canadian Standards Association).

1.5 ACTION SUBMITTALS

.1 Section 01 33 00 – Submittal Procedures.

.2 Product Data:  Provide for metallic conduit, non-metallic conduit, manhole 
accessories where required.

.3 Shop Drawings:  Indicate dimensions, reinforcement, size and locations of 
openings, and accessory locations for precast manholes.

1.6 INFORMATIONAL SUBMITTALS

.1 Section 01 33 00 – Submittal Procedures.

.2 Installation Data:  Indicate application conditions and limitations of use 
stipulated by product testing agency specified under Regulatory 
Requirements.  Include instructions for storage, handling, protection, 
examination, preparation, and installation of product.
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1.7 CLOSEOUT SUBMITTALS

.1 Section 01 78 00 – Closeout Submittals.

.2 Record Documentation:  Record actual routing and elevations of 
underground conduit and duct, and locations and sizes of manholes.

1.8 QUALITY ASSURANCE

.1 Products of This Section:  Manufactured to ISO 9000 and ISO 14000 
certification requirements.

.2 Manufacturer Qualifications:  Company specializing in manufacturing the 
Products specified in this section with minimum three (3) years 
documented experience.

Part 2 Products

2.1 DESCRIPTION

.1 Regulatory Requirements:
.1 Conform to requirements of CSA-C22.1.
.2 Products:  Listed and classified by CSA as suitable for the purpose 

specified and indicated.

2.2 RIGID STEEL CONDUIT

.1 Rigid Steel Conduit:  CSA-C22.2 No. 45.1.

.2 Fittings:  CSA-C22.2 No. 26, steel.

2.3 PLASTIC CONDUIT

.1 Rigid Plastic Conduit:  CSA-C22.2 No. 211.1, Type EB1.

.2 Rigid Plastic Underground Conduit:  CSA-C22.2 No. 211.1, Type DB2.

Part 3 Execution

3.1 EXAMINATION

.1 Section 01 71 00:  Verify existing conditions before starting work.

END OF SECTION
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Part 1 General

1.1 SECTION INCLUDES

.1 Nameplates and labels.

.2 Wire markers.

.3 Conduit markers.

.4 Underground warning tape.

1.2 RELATED REQUIREMENTS

.1 Section 09 91 23 – Interior Painting.

1.3 REFERENCE STANDARDS

.1 CSA (Canadian Standards Association).

1.4 ACTION SUBMITTALS

.1 Section 01 33 00 – Submittal Procedures.

.2 Product Data:  Provide catalogue data for nameplates, labels, and markers.

1.5 INFORMATIONAL SUBMITTALS

.1 Section 01 33 00 – Submittal Procedures.

.2 Installation Data:  Indicate application conditions and limitations of use 
stipulated by Product testing agency specified under regulatory requirements.  
Include instructions for storage, handling, protection, examination, 
preparation, and installation of Product.

1.6 MAINTENANCE MATERIAL SUBMITTALS

.1 Section 01 78 23:  Maintenance and extra material requirements.

Part 2 Products

2.1 DESCRIPTION

.1 Regulatory Requirements:
.1 Provide products listed and classified by CSA as suitable for purpose 

specified and shown.
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2.2 NAMEPLATES AND LABELS

.1 Nameplates:  Engraved three-layer laminated plastic, black letters on white 
background.

.2 Locations:
.1 Each electrical distribution and control equipment enclosure.
.2 Communication cabinets.
.3 Motor Control Centers
.4 Junction Boxes

.3 Letter Size:
.1 Use (3 mm) letters for identifying individual equipment and loads.
.2 Use (6 mm) letters for identifying grouped equipment and loads.

.4 Labels:  Embossed adhesive tape, with (5 mm) white letters on black 
background.  Use only for identification of individual wall switches and 
receptacles, control device stations.

.5 Clearly identify switchboards, power distribution centers, cable tray, power 
panels, distribution panels, lighting panels, disconnect switches, starters, 
contactors, motor control centers, low voltage terminal cabinets, junction 
boxes, remote On/Off switches, selector switches, light switches, receptacles, 
and transformers by permanent nameplates described below.

.6 Panels: identify the panels as shown on drawings and the main voltage.

.7 Transformers: show capacity, primary and secondary voltages, identify the 
transformer as shown on drawings.

.8 Disconnects, starters, and contactors: indicate equipment being controlled and 
voltage.

.9 Terminal cabinets and pull boxes: indicate the system and the voltages.

.10 Remote On/Off switches: indicate areas being served or equipment controlled.

.11 Selector Switches: indicate selector switch position functions.

.12 Motor Control Centers: identify distribution center as shown on drawings and 
the main voltage.

.13 Cable tray identified to voltage being carried in part of tray.

.14 Light switches to area being controlled.

.15 Provide nameplates of lamicoid plastic, white background with 10 mm black 
letters beveled edges and two mounting screw holes, mounted in conspicuous 
locations on the surface of the equipment, except in finished areas locate 
nameplates in flush panels mounted on panel front inside enclosure.
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.16 Provide a complete list of nameplates for review by the Consultant.

.17 Provide on each receptacle a lamicoid label as defined in 2.1.3 stating the 
panel and circuit number, i.e., A-21B - Panel ‘A’, circuit number 21B.

.18 Provide neatly type circuit directories in panel boards to indicate the area or 
equipment controlled by each branch circuit.

.19 Apply arc flash boundary labels and stickers to power distribution equipment 
based on Arc Flash Study results.

2.3 WIRE MARKERS

.1 Provide plastic, hot stamped wire marker on all conductor terminations.

.2 Locations:  Each conductor at panelboard gutters, pull boxes, outlet and 
junction boxes, and at each load connection.

.3 Legend:
.1 Power and Lighting Circuits:  Branch circuit or feeder number indicated 

on drawings.
.2 Control Circuits:  Control wire number indicated on schematic and 

interconnection diagrams on Drawings 

2.4 CONDUIT MARKERS

.1 List the manufacturers and Products acceptable for this project.  Include the 
last paragraph for substitution requirements.  Edit the subsequent descriptive 
specifications to identify project requirements and to eliminate any conflict with 
specified manufacturer's products.

.2 All cable and conduit for electrical systems to be identified within 200 mm of 
exiting panel locations, pull box locations, within 200 mm of where they enter 
or leave a room or non-accessible ceiling space, and 4 m on center within an 
area. Identification of cable and conduit to consist of lamicoid plastic, black 
background with 10 mm white letters beveled edges and two mounting holes 
for securing around the surface of the conduit or cable.

.3 Cable and conduit identification shall use a designation as identified on the 
drawings using the following format:
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2.5 COLOUR CODING OF CONDUCTORS

.1 Conductors to be colour coded throughout the building with the same colour 
applying to same phase throughout. Colour coding to be by insulation colour 
or permanently applied colour banding at all distribution centers and panels. 
Colour coding to be as follows:
.1 Equipment grounding conductor - green.
.2 Neutral / identified conductor - white.
.3 120/208 V phase wires - red, black, and blue.
.4 600 V - phase wires - red, black and blue, or for larger conductor sizes, 

black with red, black, blue coloured tape.

2.6 IDENTIFICATION OF CONDUCTORS

.1 At all distribution centers, pull boxes, wireways, etc., feeder conductors of 
each feeder group to be neatly laced or clipped into a feeder group with each 
conductor identified as to load fed.

AIT

Equipment Abbreviation

Equipment Number

Cable Type Suffix

Cable Number

Equipment Abbreviation:
Per the Process Symbol and Legends 
sheet

Cable Suffix Designation Letters:
P ~ Power
C ~ Control and Instrumentation
E ~ Element

P905 – 1
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.2 At all pull boxes, junction boxes, and device outlet box locations; identify each 
conductor as to panel and circuit, i.e.., panel A circuit 23B - identify as A-23B 
using hot stamped heat shrink wire markers.

Part 3 Execution

3.1 PREPARATION

.1 Degrease and clean surfaces to receive nameplates and labels.

3.2 APPLICATION

.1 Install nameplate and label parallel to equipment lines.

.2 Secure nameplate to equipment front using screws, rivets, or adhesive.

.3 Secure nameplate to inside surface of door on panelboard that is recessed in 
finished locations.

.4 Identify underground conduits using underground warning tape.  Install one 
tape per trench at (75 mm) below finished grade.

END OF SECTION
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Part 1 General

1.1 SECTION INCLUDES

.1 Electrical connections to equipment specified under other sections.

1.2 RELATED REQUIREMENTS

.1 Section 01 11 00 - Summary of Work.

.2 Section 26 05 33.13 - Conduit for Electrical Systems.

.3 Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables.

.4 Section 26 05 33.16 - Boxes For Electrical Systems.

1.3 REFERENCE STANDARDS

.1 CSA-C22.1 - Canadian Electrical Code, Part I (latest Edition), Safety 
Standard for Electrical Installations.

.2 CSA (Canadian Standards Association).

.3 CUL / ULc (Canadian Underwriters Laboratories Inc.).

1.4 ADMINISTRATIVE REQUIREMENTS

.1 Section 01 31 00:  Project management and coordination procedures.

.2 Coordination:
.1 Coordinate with other work having a direct bearing on work of this 

section.
.2 Obtain and review shop drawings, product data, and manufacturer's 

instructions for equipment provided under other sections.
.3 Determine connection locations and requirements.

.3 Sequencing:
.1 Sequence rough-in of electrical connections to coordinate with 

installation schedule for equipment.
.2 Sequence electrical connections to coordinate with start-up 

schedule for equipment.

1.5 ACTION SUBMITTALS

.1 Section 01 33 00 – Submittal Procedures.

.2 Product Data:  Provide wiring device manufacturer's catalogue information 
showing dimensions, configurations, and construction.
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1.6 INFORMATIONAL SUBMITTALS

.1 Section 01 33 00 – Submittal Procedures.

.2 Installation Data:  Indicate application conditions and limitations of use 
stipulated by Product testing agency specified under Regulatory 
Requirements.  Include instructions for storage, handling, protection, 
examination, preparation, installation, and starting of Product.

Part 2 Products

2.1 DESCRIPTION

.1 Regulatory Requirements:
.1 Provide products listed and classified by CSA as suitable for 

purpose specified and shown.

2.2 MATERIALS

.1 Pressure type wire connectors: with current carrying parts of copper or 
copper alloy sized to fit copper conductors as required.

.2 Fixtures type splicing connectors: with current carrying parts of copper 
alloy sized to fit copper conductors 10 AWG or less.

.3 Connectors: Tin plated Burndy, or equal, copper short barrel, one hole, 
compression type sized to suit copper conductor required for 600 Volt, 3 
phase power terminations.

2.3 CORDS AND CAPS

.1 Attachment Plug Construction:  Conform to NEMA WD 1.

.2 Configuration:  NEMA WD 6; match receptacle configuration at outlet 
provided for equipment.

.3 Specify Type SJO (hard usage), Type SO (extra hard usage), or other 
special cord type as required.

.4 Cord Construction:  NFPA 70, CSA-C22.1, Type SO, SJO multi-conductor 
flexible cord with identified equipment grounding conductor, suitable for 
use in damp locations.

.5 Zone 1 rated plug and attachment cord(s) for raw sewage pumps located 
within the hazardous areas identified on the drawings. Flexible cords in 
Zone 1 areas shall be extra-hard-usage type flexible cords that shall 
contain, in addition to the insulated conductors of the circuit, a bonding 
conductor and shall be provided with a sealing gland where the flexible 
cord enters a box, fitting, or enclosure that is required to be explosion-
proof. Provide suitable guard to protect from damage by location.
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.6 Size:  Suitable for connected load of equipment, length of cord, and rating 
of branch circuit over-current protection.

Part 3 Execution

3.1 EXAMINATION

.1 Section 01 71 00:  Verify existing conditions before starting Work.

.2 Verify that equipment is ready for electrical connection, wiring, and 
energization.

3.2 ELECTRICAL CONNECTIONS

.1 Make electrical connections to equipment manufacturer's written 
instructions.

.2 Make conduit connections to equipment using flexible conduit. Use liquid-
tight flexible conduit with watertight connectors in damp or wet locations.

.3 Make wiring connections using wire and cable with insulation suitable for 
temperatures encountered in heat producing equipment.

.4 Make wiring connections within hazardous areas using manufacturer 
approved wiring methods and materials. All materials rated for the area of 
installation.

.5 Provide receptacle outlet where connection with attachment plug is 
indicated.  Provide cord and cap where field-supplied attachment plug is 
indicated.

.6 Provide suitable strain-relief clamps and fittings for cord connections at 
outlet boxes and equipment connection boxes.

.7 Install disconnect switches, controllers, control stations, and control 
devices as indicated.

.8 Modify equipment control wiring with terminal block jumpers as indicated.

.9 Provide interconnecting conduit and wiring between devices and 
equipment where indicated.

.10 Coolers and Freezers: Cut and seal conduit openings in freezer and 
cooler walls, floor, and ceilings.

.11 Remove insulation carefully from ends of conductors and:
.1 Install mechanical pressure type connectors and tighten screws 

with appropriate compression tool recommended by manufacturer. 

END OF SECTION
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Part 1 General

1.1 SECTION INCLUDES

.1 Fusible switch assemblies.

.2 Non-fusible switch assemblies.

1.2 REFERENCE STANDARDS

.1 CSA-C22.1 - Canadian Electrical Code, Part I (latest Edition), Safety 
Standard for Electrical Installations.

.2 CAN/CSA-C22.2 No. 4-04 (R2014) - Enclosed and Dead-Front Switches.

.3 CSA-C22.2 No. 248.1-11 - Low-voltage fuses - Part 1: General 
requirements.

.4 NEMA FU 1-2012 - Low Voltage Cartridge Fuses.

.5 NETA ATS-2017 - Standard for Acceptance Testing Specifications for 
Electrical Power Equipment and Systems.

.6 CSA (Canadian Standards Association).

.7 CUL / ULc (Canadian Underwriters Laboratories Inc.).

1.3 ACTION SUBMITTALS

.1 Section 01 33 00 – Submittal Procedures.

.2 Product Data:  Provide switch ratings and enclosure dimensions.

1.4 CLOSEOUT SUBMITTALS

.1 Section 01 78 00 – Closeout Submittals.

.2 Record Documentation:  Record actual locations of enclosed switches in 
project record documents.

1.5 QUALITY ASSURANCE

.1 Products of This Section:  Manufactured to ISO 9000 and ISO 14000 
certification requirements.

.2 Manufacturer Qualifications:  Company specializing in manufacturing the 
Products specified in this section with minimum five (5) years documented 
experience.



City of Iqaluit
LS No. 01, SRS and 
Lower Sewer

ENCLOSED SWITCHES Section 26 23 03
  Page 2 of 4 

Part 2 Products

2.1 MANUFACTURERS

.1 Eaton Crouse Hinds – Eaton DS series, cast aluminum explosion proof for 
wet well pump motor disconnect switches in Zone 1 Areas, or approved 
alternate.
.1 Refer to Electrical drawing E-502 for disconnect details.

.2 Eaton Crouse Hinds – Type EFD/EDS explosion proof for SPST or DPDT 
disconnects located in Zone 1 Areas, or approved alternate.

.3 Eaton Crouse Hinds, Schneider Electric (Square D), ABB, Hubbell, and 
Allen Bradley are pre-approved manufacturers for fusible and non-fusible 
disconnect switch assemblies. Alternates may be accepted upon review.

2.2 DESCRIPTION

.1 Regulatory Requirements:
.1 Products:  Listed and classified by CSA as suitable for the purpose 

specified and indicated.

2.3 FUSIBLE SWITCH ASSEMBLIES

.1 Fusible Switches:  CAN/CSA-C22.2 No. 4, with externally operable handle 
interlocked to prevent opening front cover with switch in ON position, 
enclosed load interrupter knife switch.  Handle lockable in OFF position. 
NEMA / CSA Type 4X for installation within process areas and exterior 
locations, NEMA / CSA Type 12 for installation within electrical rooms.

.2 Main Fused Disconnect Switch: CAN/CSA-C22.2 No. 4, NEMA / CSA 
Type 12 enclosure with externally operable handle interlocked to prevent 
opening front cover with switch in ON position, enclosed load interrupter 
knife switch. The Main Fused Disconnect Switch (MDS-01-011) shall have 
the following features, at a minimum:
.1 Handle lockable in OFF position.
.2 Rated for 600 V(ac), three phase, 4 wire application, 200 Amp 

(minimum), 18 kAIC (minimum) ratings with solid neutral.
.3 Provide fuse holders (relocatable and suitable without adapters) on 

load side of switches, ampere ratings equal to switch ratings. Fuse 
to be 200 Amp fuse, blade type cartridge.

.4 Neutral bar: Where distribution system has grounded neutral 
conductor, provide neutral bar where required with ampere rating 
equal to switch rating, in enclosure. Provide ground bar for 
terminating ground conductors.
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.5 Install in coordination with Utility requirements, including routing of 
neutral from Utility meter to Utility transformer X0 through the 
disconnect.

.6 Enclosure sized as required.

.7 Main Fused Disconnect Switch to be installed as located in the 
Drawings. Perform relocation of existing Surge Protection Device 
as required to provide adequate space for the install as required.

.8 Coordinate with Electrical Utility for disconnection of existing power 
cables to Utility Meter to allow for reconfiguration of electrical 
service cable wiring to the new Main Fused Disconnect Switch. 
Provide new cables and conduits per the Drawings.

.3 Fuse clips:  Designed to accommodate NEMA FU 1, Class J fuses.

2.4 NON-FUSIBLE SWITCH ASSEMBLIES

.1 Non-Fusible Switches:  CAN/CSA-C22.2 No. 4, Type 4X with externally 
operable handle interlocked to prevent opening front cover with switch in 
ON position, enclosed load interrupter knife switch.  Handle lockable in 
OFF position.

.2 Non-fusible switch assemblies for Raw Sewage and Sump Pump 
applications.

2.5 ENCLOSURES

.1 Enclosures:  CAN/CSA-C22.2 No. 4.

.2 Interior Dry Locations:  Type 12.

.3 Exterior Locations:  Type 4X.

.4 Wet or Corrosive Locations: Type 4X.

.5 Hazardous Areas (Zone 1): NEMA 7, Explosion Proof, Groups B,C,D

.6 Enclosures shall have one primer coat and one finish coat of paint on all 
metal surfaces.

.7 Enclosures shall be CSA code gauge galvanized steel, with hinged doors 
and external operating handle. Provide ON-OFF position indication on 
switch enclosure cover.

Part 3 EXECUTION

3.1 INSTALLATION

.1 Install to CSA-C22.1.

.2 Install fuses in fusible disconnect switches.
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.3 Apply adhesive tag on inside door of each fused switch indicating CSA 
fuse class and size installed.

3.2 FIELD QUALITY CONTROL

.1 Inspection and Testing:
.1 Section 01 45 00:  Quality Control.
.2 Perform inspections and tests listed in NETA ATS.

END OF SECTION
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Part 1 General

1.1 SECTION INCLUDES

.1 Branch circuit panelboards.

1.2 RELATED REQUIREMENTS

.1 Section 26 05 26 - Grounding and Bonding for Electrical Systems.

.2 Section 26 05 53 - Identification for Electrical Systems.

1.3 LOCATION OF PANELBOARD

.1 Panelboard shall be integral to Motor Control Center, MCC-01-001.

1.4 REFERENCE STANDARDS

.1 CSA-C22.1 - Canadian Electrical Code, Part I (latest Edition), Safety 
Standard for Electrical Installations.

.2 CSA-C22.2 No. 5-13 - Molded-Case Circuit Breakers, Molded-Case 
Switches and Circuit-Breaker Enclosures.

.3 NETA ATS-2017 - Standard for Acceptance Testing Specifications for 
Electrical Power Equipment and Systems.

.4 CSA-C22.2 No. 29-15 - Panelboards and Enclosed Panelboards.

.5 CSA (Canadian Standards Association).

1.5 ACTION SUBMITTALS

.1 Section 01 33 00 – Submittal Procedures.

.2 Shop Drawings:  Indicate outline and support point dimensions, voltage, 
main bus ampacity, integrated short circuit Ampere rating, circuit breaker 
and fusible switch arrangement and sizes.

1.6 INFORMATIONAL SUBMITTALS

.1 Section 01 33 00 – Submittal Procedures.

.2 Installation Data:  Indicate application conditions and limitations of use 
stipulated by product testing agency specified under Regulatory 
Requirements.  Include instructions for storage, handling, protection, 
examination, preparation, and installation of product.

1.7 CLOSEOUT SUBMITTALS

.1 Section 01 78 00 – Closeout Submittals.
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.2 Maintenance Data:  Include spare parts listing; source and current prices 
of replacement parts and supplies; and recommended maintenance 
procedures and intervals.

.3 Record Documentation:  Record actual locations of panelboards and 
record actual circuiting arrangements in project record documents.

1.8 MAINTENANCE MATERIAL SUBMITTALS

.1 Section 01 78 23:  Maintenance and extra material requirements.

.2 Extra Stock Materials:  Provide two (2) of each panelboard key.

1.9 QUALITY ASSURANCE

.1 Manufacturer Qualifications:  Company specializing in manufacturing the 
Products specified in this section with minimum five (5) years documented 
experience.

Part 2 Products

2.1 DESCRIPTION

.1 Regulatory Requirements:
.1 Products:  Listed and classified by CSA as suitable for the purpose 

specified and indicated.

2.2 BRANCH CIRCUIT PANELBOARDS

.1 Manufacturers: Same as Motor Control Center for MCC-01-001

.2 Requirements: 
.1 120/208VAC
.2 3 phase, 4 wire
.3 60 Hz
.4 225 Ampere bussing
.5 42 circuits
.6 Circuit breakers: as shown on the Electrical Panel Schedule within 

the detailed drawings
.7 Short circuit rating: 10,000 Amperes rms symmetrical
.8 Copper bus with manufacture ratings
.9 Copper ground bus

.3 Description:  CSA-C22.2 No. 29, circuit breaker type, lighting and 
appliance branch circuit panelboard.

.4 Moulded Case Circuit Breakers:  CSA-C22.2 No. 5, bolt-on or plug-on type 
thermal magnetic trip circuit breakers, with common trip handle for all 
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poles, listed as Type SWD for lighting circuits, Type HACR for air 
conditioning equipment circuits, Class A ground fault interrupter circuit 
breakers where scheduled.  Do not use tandem circuit breakers.

.5 Current Limiting Moulded Case Circuit Breakers:  CSA-C22.2 No. 5, circuit 
breakers with integral thermal and instantaneous magnetic trip in each 
pole, coordinated with automatically resetting current limiting elements in 
each pole.  Interrupting rating 100,000 symmetrical Amperes, let-through 
current and energy level less than permitted for same size Class RK-5 
fuse.

.6 Enclosure:  Same rating as MCC-01-001 envelope.

.7 Cabinet Front:  Flush cabinet front with concealed trim clamps, concealed 
hinge, metal directory frame, and flush lock all keyed alike.  Finish in 
manufacturer's standard enamel which is to match MCC-01-001

Part 3 Execution

3.1 INSTALLATION

.1 Panelboard to be installed within a dedicated section of MCC-01-001.

.2 Install panelboards to CSA-C22.1 and manufacturer's written instructions.

.3 Provide filler plates for unused spaces in panelboards.

.4 Provide typed circuit directory for each branch circuit panelboard.  Revise 
directory to reflect circuiting changes required to balance phase loads.

.5 Provide engraved plastic nameplates under the provisions of Section 26 
05 53.

.6 Ground and bond panelboard enclosure according to Section 26 05 26.

3.2 FIELD QUALITY CONTROL

.1 Inspection and Testing:
.1 Section 01 45 00:  Quality Control
.2 Perform inspections and tests listed in NETA ATS for switches and 

circuit breakers.

3.3 ADJUSTING

.1 Measure steady state load currents at each panelboard feeder; rearrange 
circuits in the panelboard to balance the phase loads to within 20% of 
each other.

.2 Maintain proper phasing for multi-wire branch circuits.

END OF SECTION
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Part 1 General

1.1 SECTION INCLUDES

.1 This specification covers the supply and installation of a complete motor 
control center(s) and all associated equipment as described in these 
specifications and listed below:
.1 City of Iqaluit LS No.1 (MCC-01-001).

1.2 RELATED REQUIREMENTS

.1 Section 03 30 00 - Cast-in-place Concrete:  Housekeeping pads.

.2 Section 26 05 53 - Identification for Electrical Systems:  Engraved 
nameplates.

.3 Section 26 22 23 - Variable Frequency Drives.

.4 Section 26 24 16 - Panelboards.

.5 Section 26 32 03 - Automatic Transfer Equipment.

.6 Section 26 56 05 - Testing.

.7 Section 26 56 07 - Starting by Manufacturer’s Representative.

.8 Section 26 56 08 - Electrical Startup and Commissioning.

.9 Section 26 56 09 - Electrical Equipment System Demonstration and 
Instruction.

.10 Section 26 56 10 - Electrical Spare Parts and Maintenance Materials.

1.3 REFERENCE STANDARDS

.1 CSA-C22.1 - Canadian Electrical Code, Part I (latest Edition), Safety 
Standard for Electrical Installations.

.2 CSA-C22.2 No. 14-18 - Industrial Control Equipment.

.3 CSA-C22.2 No. 248.1-2011 (R2016) - Low-voltage fuses - Part 1: General 
requirements.

.4 CSA-C22.2 No. 5 - Molded-Case Circuit Breakers, Molded-Case Switches 
and Circuit-Breaker Enclosures.

.5 NEMA ICS 2-2000 (R2005) - Industrial Control and Systems: Controllers, 
Contactors, and Overload Relays Rated 600 Volts.

.6 CSA (Canadian Standards Association).

.7 CUL / ULc (Canadian Underwriters Laboratories Inc.).

.8 ANSI C37-90.1 - Guide for Surge Withstand Capability Tests.
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.9 ANSI/IEEE C62.41.

.10 ANSI/IEEE C62.45.

.11 ANSI/NETA Standard for Acceptance Testing Specifications for Electrical 
Power Equipment and Systems.

.12 ANSI C84.1 - Voltage Ratings for Electric Power Systems and Equipment.

.13 IEEE 519: Guide for Harmonic content and Control.

1.4 ACTION SUBMITTALS

.1 Section 01 33 00 – Submittal Procedures.

.2 Shop Drawings:  Include front and side views of enclosures with overall 
dimensions shown; conduit entrance locations and requirements; 
nameplate legends; size and number of bus bars per phase electrical 
characteristics including voltage, frame size and trip ratings, withstand 
ratings, and time/current curves of all equipment and components.

1.5 INFORMATIONAL SUBMITTALS

.1 Section 01 33 00 – Submittal Procedures.

.2 Test Reports:  Indicate field test and inspection procedures and test 
results.

.3 Installation Data:  Indicate application conditions and limitations of use 
stipulated by product testing agency specified under Regulatory 
Requirements.  Include instructions for storage, handling, protection, 
examination, preparation, installation, and starting of product.

.4 Arc Flash / Coordination Study: Contractor shall engage and pay for a 
qualified professional to complete and submit a short circuit and protective 
coordination and Arc Flash Study for Lift Station No. 01 and the Septage 
Receiving Station at the Wastewater Treatment Plant. The existing 
Wastewater Treatment Plant short circuit and protective coordination and 
Arc Flash Study shall be updated with the new Septage Receiving Station 
addition. The Studies shall determine requirements for workplace safety to 
help prevent injury to personnel from equipment shock and arc flash 
hazards. Refer to Section 26 05 00 for additional details. Submit study to 
Engineer for review.

1.6 CLOSEOUT SUBMITTALS

.1 Section 01 78 00 – Closeout Submittals.

.2 Maintenance Data:  Include spare parts data listing; source and current 
prices of replacement parts and supplies; and recommended maintenance 
procedures and intervals.

.3 Final as-built drawings and information.
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.4 Unit wiring diagram for each individual, VFD, and feeder breaker 
compartment or bucket

.5 Troubleshooting flowcharts for all VFD device faults.

.6 Testing procedure for ATS and generator standby power system.

.7 Certified production test reports.

.8 Certification of proper installation and setup.

.9 Certified Production Test reports (FAT).

.10 All testing requirements outlined within Sections 26 01 11, 26 08 10, 26 08 
20, 26 08 30, and 26 08 40, including all required testing forms and 
checklists, have been completed and submitted to the 
Engineer/Consultant.

.11 List of recommended spares.

.12 Recommended maintenance requirements.

.13 Warranty information.

1.7 MAINTENANCE MATERIAL SUBMITTALS

.1 Section 01 78 23:  Maintenance and extra material requirements.

.2 Section 26 01 10 – Electrical Operation and Maintenance Data.

.3 Section 26 01 11 – Electrical Operation and Maintenance Manual.

.4 Section 26 01 90 – Electrical Spare Parts and Maintenance Materials.

.5 Extra Stock Materials:  Provide three (3) of each size and type fuse 
installed.

1.8 QUALITY ASSURANCE

.1 Perform Work to CSA-C22.1.

.2 Maintain one (1) copy of document on site.

.3 Products of This Section:  Manufactured to ISO 9000 certification 
requirements.

.4 Manufacturer Qualifications:  Company specializing in manufacturing the 
Products specified in this section with minimum five (5) years documented 
experience.

1.9 DELIVERY, STORAGE, AND HANDLING

.1 Section 01 61 00:  Transport, handle, store, and protect products.

.2 Store in a clean, dry space.  Maintain factory wrapping or provide an 
additional heavy canvas or heavy plastic cover to protect units from dirt, 
water, construction debris, and traffic.
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.3 Handle to CSA-C22.2 No. 14.  Lift only with lugs provided for the purpose.  
Handle carefully to avoid damage to motor control center components, 
enclosure, and finish.

1.10 SITE CONDITIONS

.1 Conform to NEMA ICS 2 service conditions during and after installation of 
motor control centers.

Part 2 Products

2.1 MANUFACTURERS

.1 Approved suppliers that meet the limiting design basis criteria for this 
project include: Eaton/Cutler-Hammer, Schneider Electric/Square D, Allen-
Bradley, ABB, Siemens, General Electric.

2.2 GENERAL DESCRIPTION

.1 Regulatory Requirements:
.1 Provide products listed and classified by CSA as suitable for 

purpose specified and indicated.
.2 Entire control center shall be fabricated and wired in accordance 

with CSA standards and must bear a CSA certification mark.
.2 All devices and components shall be of one manufacture to facilitate 

proper maintenance and repair.
.3 On the front of MCC, provide a lamacoid nameplate, not smaller than 150 

mm wide, 100 mm high with the following data:
.1 MCC-01-001
.2 Manufactured By
.3 “TBD”
.4 Date: “built date” Bus Fault Bracing:  18,000 A Sym

.4 Individual unit shall be identified with a lamicoid nameplate using black 
lettering on white background. Nameplates shall be fastened with screws 
or provided with special holder.

.5 Provide one (1) copy of all construction, wiring, schematic and 
instrumentation drawings enclosed with the motor control center at time of 
shipment.

.6 All control devices shall be wired direct to a terminal strip for 
interconnection by others. Terminals to accept one (1) #8 AWG or two (2) 
#14 AWG wires.  
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.7 Each breaker to be sized to protect the load it feeds. Refer to the Single 
Line Diagrams in the detailed drawings and confirm on site prior to 
ordering. Unknown site loads to be verified by the Contractor, with results 
of findings provided to the Engineer/Consultant, including FLA amperage 
draw of load and existing breaker size onsite, for determining 
recommended breaker size. 

.8 Main overcurrent protection shall be a moulded case circuit breaker.

.9 Tin-Plated Stabs are furnished with stab units.

.10 Shutter Mechanism for Vertical Bus Stab Holes shall be provided for all 
stab-in units.

.11 Main, Vertical, Ground shall be furnished with Double Bolt Joints.

.12 Hi-Density Pull-Apart Control Terminal Boards shall be supplied.

.13 All unused stab holes in vertical bus shall be plugged.

.14 Wire markers on all control wires are required.

.15 MCC shall come complete with vertical and horizontal ground bars.

.16 Standard power terminal boards shall be supplied as part of the MCC

.17 System voltage: 600 V(ac), 

.18 Phase / Wire: 3 phase, 3 wire

.19 Enclosure Type: NEMA-1A / NEMA-1G (Gasketed)

.20 Horizontal and Vertical Bus Rating: 400 Amp (minimum)

.21 Bus Material / Plating Type: Copper / Tin

.22 Wiring Class: I-BD

.23 Vertical Sections: 7 

.24 MTW VW1 wire required for all control and all power wire.

.25 Standard Stripped wire connections on all control and power wire.

.26 The control center shall consist of vertical sections jointed together to form 
a rigid, free standing, completely enclosed dead-front control assembly. 
Continuous floor sills and lifting angle shall be provided to facilitate 
installation of the control center.

.27 The entire assembly shall be in accordance with CSA classification, Class 
1, Type B, 600 Volt, 3 phase, 3 wire system. Fault level: 18 kA sym 
(minimum).

.28 Each vertical section shall be fabricated of code gauge steel, shaped and 
reinforced to form a rigid, free-standing structure. Each section shall be 
designed so that control units may readily be removed or added as 
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required. Provisions shall be made for mounting starters etc. in the front 
only.

.29 Each section shall be provided with flange-formed doors with concealed 
hinges for all starter units.

.30 The top of each vertical section shall be provided with cutouts in the top 
and on the bottom for horizontal wiring.

.31 The sides of each vertical section shall be provided with cutouts in the top 
and on the bottom for horizontal wiring.

.32 A full height vertical wiring trough with cable supports shall be provided in 
each vertical section for wiring. Isolation barriers between units shall be 
easily removable to facilitate installation of outgoing wiring.

.33 Each vertical section shall be provided with a three-phase main horizontal 
bus as specified in Details of Units. Power shall be distributed to the 
control units in the vertical sections by means of a three-phase vertical 
bus with a minimum rating as specified in details of units. Main bus must 
be full size throughout, and suitable for easy future extensions at either 
end of motor control center.

.34 All bus work shall be suitably braced to withstand a maximum fault current 
as specified in details of units.

.35 Bus supports shall be formed of high-dielectric strength, low moisture-
absorption material.

.36 The external operating handle of the circuit breakers shall be interlocked 
with the door so that the handle must be in the “OFF” position before the 
door can be opened. This handle shall be arranged for padlocking either in 
the “ON” or “OFF” position.

.37 Panels shall have two coats of manufacturer’s standard color paint.

.38 Entire control center shall be fabricated and wired in accordance with CSA 
standards and must bear a CSA certification mark.

.39 Copies of final as-built shop drawings and all pertinent instruction books 
shall be included in maintenance manuals described under Division 01.

.40 Provide one (1) copy of all construction, wiring, schematic and 
instrumentation drawings enclosed with the motor control center at time of 
shipment.

.41 Where required, starter units shall be of the motor circuit protector breaker 
combination type, drawout assembly with all components and wiring 
readily accessible for ease of maintenance.

.42 All starter units to be full NEMA size and shall be able to start their 
maximum rating when energizing a high efficiency motor on a generator at 
20% volt dip.
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.43 All starter units shall have a Hand-Off-Auto switch with extra FORM C 
contact to indicate Auto position to control system and Run, Off, and 
Overload indication in door.

.44 Where required, starter units shall have an electronic overload relay with 
phase loss, selectable trip class, unbalance, wide adjustment range, 
ground fault features and communication interface, minimum.

.45 Where required, starters shall have control transformers with primary and 
secondary fusing (primary fusing to be HRC type) and with sufficient VA to 
handle operating coil and associated control relays.

.46 All control devices shall be wired direct to a terminal strip for 
interconnection by others. Terminals to accept one #8 or two #14 AWG 
wires.

.47 All indicating lights shall be of the transparent type with LED lamps.

.48 Motor control assembly and starter units to be by the same manufacturer.

.49 Data for selection and calibration of circuit breakers, motor circuit 
protectors and overload heaters to be included with the shop drawings.

.50 All bus without exception shall be tin plated copper. 

2.3 SURGE PROTECTION DEVICE 

.1 Provide one (1) MCC mounted surge protection device (SPD) unit. 
Acceptable TVSS units to UL 1449 3rd Edition standard:

.2 Cutler Hammer Advisor - Cutler Hammer & Allen Bradley MCC’s.

.3 GE Tranquell HE – GE MCC.

.4 Square D SurgeLogic – Square D MCC.

.5 Unit to operate on 3 phase, Solidly Grounded WYE power system; line to 
line voltage is 600 V(ac).

.6 Total surge current per phase shall not be less than 200 kA per phase.

.7 Unit shall be equipped with front faceplate mounted health monitoring 
indicators per phase.

.8 Unit shall be equipped with FORM C contact for remote indicating go / no 
go operation.

.9 Unit shall be equipped with a local surge counter indicator. 

.10 as recommended by the motor control center manufacturer.

2.4 MAIN BREAKER

.1 Provide molded case circuit breaker, minimum 400A frame, with solid-
state trip unit with interchangeable and adjustable 200A rating plug, with 
associated current monitors and self-powered trip to provide as a 



City of Iqaluit
LS No. 01, SRS and 
Lower Sewer

MOTOR CONTROL 
CENTERS

     Section 26 24 19
  Page 8 of 12 

minimum independently adjustable long time pickup and delay, short time 
pickup and delay, instantaneous pickup and delay. 

.2 Provide a low voltage power breaker with features as given in 2.4.1, and

.3 Lugs suitable for #4/0AWG copper, (x1) per phase,

2.5 FEEDER BREAKERS AND MOTOR CIRCUIT PROTECTORS (MCPs)

.1 As indicated on the Single Line Diagrams and as verified onsite.

.2 Typical characteristics of all breakers to include:
.1 3-pole, 60 Hz applications.
.2 Trip as indicated on the drawings and confirmed on site prior 

to ordering. Confirm associated adjustable settings of MCPs 
onsite.

.3 Frame size as indicated on the drawings.

.4 Thermal magnetic unless otherwise identified.

.5 Manually operated circuit breaker.

.6 Stationary stab with mechanical tin-plated aluminum load 
lugs sized as required. 

.7 Thermal magnetic fixed trip unit on breakers less than 100 
Amps.

.8 Thermal magnetic adjustable trip unit on breakers 100 Amps 
and larger.

.9 LSI trip units where indicated.
.3 Provide new feeder breaker with existing MCC-1 at Wastewater 

Treatment Plant for providing power feed to new Septage 
Receiving Station. Coordinate breaker type, make, and model that 
is compatible with existing MCC-1 product line. Confirm that 
existing vertical busbar rating is sufficient to accommodate addition 
of new breaker and associated peak load amperage draw.

2.6 METERING (DMS)

.1 Each meter shall be a microprocessor based self-contained, door-
mounted device designed to monitor and display 3 phase AC current and 
voltage.  The device shall monitor the following electrical parameters as a 
minimum:
.1 AC line current (each phase). (1% accuracy)
.2 AC line to line voltage (all three). (1% accuracy)
.3 Watts. (2% accuracy)
.4 Vars. (2% accuracy)
.5 Power Factor. (4% accuracy)
.6 Watt demand. (2% accuracy)
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.7 Frequency. (1.5% accuracy)

.8 Watt-hours. (2% accuracy)

.9 Line - N Volts (1% accuracy)

.10 Harmonics analysis/display and % Total Harmonic Distortion

.11 The device also includes the following protective functions:
.1 AC line current (each phase). (1% accuracy)
.2 AC line to line voltage (all three). (1% accuracy)
.3 Watts. (2% accuracy)
.4 Vars. (2% accuracy)
.5 Power Factor. (4% accuracy)
.6 Watt demand. (2% accuracy)
.7 Frequency. (1.5% accuracy)
.8 Watt-hours. (2% accuracy)
.9 Line - N Volts (1% accuracy)
.10 Harmonics analysis/display and % Total Harmonic Distortion
.11 The device also includes the following protective functions:
.12 over voltage (105%-140% in 5% increments)
.13 under voltage (95%-60% in 5% increments)
.14 voltage phase loss
.15 current phase loss
.16 line voltage unbalance
.17 voltage phase reversal

.2 Each function shall have the ability to perform a time-delayed or 
instantaneous trip/alarm through relays with FORM C contacts.
.1 Provide three relay accuracy current transformers to provide 5 Amp 

current signals to the instrument.
.2 This device shall come complete with Ethernet capabilities and be 

compatible with a Rockwell Automation PLC platform (EtherNet/IP).
.3 The device shall (optionally) be capable of 4 programmable Analog 

outputs (4-20 mA) and 4 programmable FORM C relay outputs.  

2.7 CONTROL TRANSFORMER

.1 Single phase, dry type, control transformer with primary voltage as 
indicated and 120 V(ac) secondary, complete with secondary fuse, 
installed in with starter as indicated.

.2 Size control transformer for control circuit load plus 20% spare capacity.  
Minimum size shall be 300 VA.
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2.8 AUTOMATIC TRANSFER SWITCH (ATS-01-001)

.1 ATS installed in MCC-01-001 lineup.

.2 Refer to Section 26 32 06 – Automatic Transfer Equipment for details.

2.9 VARIABLE FREQUENCY DRIVES (VFD-01-111 / 121 / 131)

.1 VFD’s installed in MCC-01-001 lineup. 

.2 Refer to Section 26 29 23 – Variable Frequency Drives for details.

2.10 LOW VOLTAGE (LV) DISTRIBUTION TRANSFORMER (T-01-001)

.1 Installed in MCC-01-001 lineup.

.2 30kVA, 60Hz

.3 Delta – Wye

.4 600V-120/208V

.5 Copper windings.

.6 2 FCAN & 2 FCBN taps.

.7 K Factor: K4 minimum.

.8 Temperature Rise: 115 deg C.

2.11 LOW VOLTAGE (LV) DISTRIBUTION PANEL (PP-01-001)

.1 Installed in MCC-01-001 lineup.

.2 As per panel schedule on drawings.

.3 Refer to Section 26 24 16 – Panelboards for details.

2.12 AC CONTROL RELAYS

.1 Control relays (tag R or CR) for control and instrument panels shall be 
plug-in types with clear polycarbonate covers, 120 V(ac), 60 Hz, unless 
otherwise indicated on the drawings.

.2 Plug-in relays shall have a minimum contact rating of 10 Amp, mechanical 
life expectancy 10 million operations, operating temperatures -45° to 
+50°C, dielectric strength 1,500 V(ac) for 1 minute, electrical spacing 1.6 
mm minimum through air, 3 mm minimum over surfaces between current 
carrying parts.

.3 The exact type of relay shall be determined from the number of contacts 
used as shown on each control diagram as indicated on the drawings. The 
minimum number of contacts to be DPDT.  If more than three contacts are 
shown, parallel relays shall be used.
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.4 All relays to be provided with neon lamps to indicate whether the relay is 
energized or not.

.5 Acceptable products: IDEC IZUMI RR Series or Releco.

2.13 SELECTOR SWITCHES

.1 Maintained 3 position labeled as indicated, standard, operator’s standard 
knob, contact arrangement as indicated, rated 120 V(ac), 10 Amp.

2.14 INDICATING LIGHTS

.1 Standard LED cluster, transformer type, push-to-test, lens colour:  as 
indicated, supply voltage:  120 V(ac), labels as indicated. Similar to Allen-
Bradley, Bulletin 800, 800T-N77x.

.2 Pilot light colors:
.1 Green – Run
.2 Red – Stop/Off
.3 Amber – Motor Fault
.4 Amber – VFD Fault/Trip
.5 Amber – VFD Low Oil Reservoir Fault 

Part 3 Execution

3.1 EXAMINATION

.1 Section 01 71 00:  Verify existing conditions before starting work.

.2 Verify that field measurements are as indicated. 

.3 Verify that surface is suitable for motor control center installation.

3.2 PREPARATION

.1 Provide housekeeping pads to Section 03 30 00.

3.3 INSTALLATION

.1 Install motor control centers to manufacturer's written instructions.

.2 Tighten accessible bus connections and mechanical fasteners after 
placing motor control center.

.3 Install fuses in fusible switches.

.4 Select and install heater elements in motor starters to match installed 
motor characteristics.
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.5 Motor Data:  Provide neatly typed label inside each motor starter door 
identifying motor served, nameplate horsepower, full load amperes, code 
letter, service factor, and voltage/phase rating.

.6 Settings of overload trip and MCP trip to be confirmed by the Contractor 
based on actual motor nameplate data. Assume starter and associated 
motor at same ambient of 27oC.

.7 Motor control center to be welded to steel floor sills, which have been 
leveled and grouted into place.

.8 All bus connections to be torqued to manufacturers recommended 
standards after the control center is in place.

.9 Before connecting incoming and outgoing wiring, the Contractor shall 
perform megger tests on the motor control center bus. Results shall be 
recorded and included in “Electrical Data for Maintenance Personnel”.

3.4 ARC FLASH LABELS

.1 Apply arc flash identification and boundary labels in coordination with the 
station arc flash and coordination study results. Refer to Section 26 05 00 
for requirements to complete arc flash / coordination study for Lift Station 
No. 01, and update of existing arc flash / coordination study at the 
Wastewater Treatment Plant for the addition of the Septage Receiving 
Station.

3.5 FIELD QUALITY CONTROL

.1 Coordinate Field Quality Control Requirements with Section 01 45 00 - 
Quality Control.  Include the following paragraphs if special inspection 
services and field tests will be required for installed or completed work.

.1 Inspection and Testing:
.2 Section 01 45 00:  Quality Control
.3 Inspect and test motor control center and each controller to CSA-

C22.2 No. 14.

END OF SECTION
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Part 1 General

1.1 SECTION INCLUDES

.1 Variable Frequency Drives for Sewage Pumps (VFD-01-111, VFD-01-121, VFD-
01-131) .

1.2 RELATED REQUIREMENTS

.1 Section 03 30 00 - Cast-in-place Concrete:  Housekeeping pads.

.2 Section 26 05 00 – Common Work Results for Electrical.

.3 Section 26 05 53 – Identification for Electrical Systems.

.4 Section 26 05 83 – Wiring Connections.

.5 Section 26 24 19 – Motor Control Centers.

.6 Section 26 56 06 – Electrical Operation and Maintenance Data.

.7 Section 26 56 08– Electrical Starting and Commissioning

1.3 SCOPE

.1 Three (3) Variable Frequency Drives (VFDs) shall be furnished to supply variable 
frequency AC Power to the following loads as described in these specifications 
and detailed on the data sheets.

.2 Passive filters shall be provided (quantity as required) and mounted above the 
electrical distribution system (MCC-0-001) to accommodate the operation of 
three (3) 60 HP lead / lag / standby pumps. Passive filters shall be as per the 
recommendation of the MCC and/or VFD supplier.

.3 The system may include control devices such as circuit breakers, fused 
switches, contactors and filters: Where applicable these shall be detailed on the 
data sheets.

.4 Include leakage and overtemperature monitoring system in VFD wiring. 
Coordinate with pump supplier for supply of monitoring system; provide 
interconnecting wiring between pump device and VFD section. Coordinate with 
MCC supplier for wiring within VFD section. Relays shall be provided as 
required.

.5 Include low oil alarm interlock in VFD wiring. Coordinate with pump supplier for 
supply of oil reservoir level monitoring system; provide interconnecting wiring 
between level device and VFD section. Coordinate with MCC supplier for wiring 
within VFD section. Relays shall be provided as required.

.6 Vendor shall supply factory trained field representatives to supervise installation 
and commissioning.
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1.4 REFERENCE STANDARDS

.1 CSA-C22.1 - Canadian Electrical Code, Part I (latest Edition), Safety Standard 
for Electrical Installations.

.2 CSA-C22.2 No. 14-18 - Industrial Control Equipment.

.3 NEMA 250-2018 - Enclosures for Electrical Equipment (1000 Volt Maximum).

.4 CSA (Canadian Standards Association).

.5 CAN/CSA-C22.2 - Industrial Control Equipment No. 14-M91

.6 Equipment shall be approved by a recognized certification agency.

.7 Equipment shall comply with the electrical bylaws of the local electrical authority.

.8 Equipment shall be designed and manufactured in compliance with ISO 9001 
quality standards.

1.5 ACTION SUBMITTALS

.1 Section 01 33 00 – Submittal Procedures.

.2 Product Data:  Provide catalogue sheets showing voltage, controller size, ratings 
and size of switching and over-current protective devices, short circuit ratings, 
dimensions, and enclosure details.

.3 Shop Drawings: Include front and side views of enclosures with overall 
dimensions and weights shown; conduit entrance locations and requirements; 
and nameplate legends.

.4 Submit service and parts facilities information along with manufacturer's 
published technical data.

.5 Full shop drawings to be submitted for VFD equipment, submit as a minimum:
.1 Specification and Data Sheets.
.2 Manufacturer’s published warranty documents.
.3 Shop drawings showing plan and elevation views with dimension and 

with certified overall and interconnection point dimensions.
.4 Interconnection wiring diagrams showing all external connections 

required; with all field wiring terminals marked in a consistent manner.
.5 Manufacturer’s installation instructions.

1.6 INFORMATIONAL SUBMITTALS

.1 Section 01 33 00 – Submittal Procedures.
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.2 Test Reports:  Indicate field test and inspection procedures and test results.

.3 Installation Data:  Indicate application conditions and limitations of use stipulated 
by Product testing agency specified under Regulatory Requirements.  Include 
instructions for storage, handling, protection, examination, preparation, 
installation, and starting of Product.

.4 Manufacturer's Field Reports:  Indicate start-up inspection findings.

1.7 CLOSEOUT SUBMITTALS

.1 Section 01 78 00 – Closeout Submittals.

.2 Maintenance Contracts:  Provide service and maintenance of controller for one 
(1) year from Date of Substantial Completion.

.3 Maintenance Data:  Include routine preventive maintenance schedule.

.4 Operation Data:  Include instructions for starting and operating controllers, and 
describe operating limits that may result in hazardous or unsafe conditions.

.5 Technical Data:
.1 Technical data:
.2 Schematic diagram of components, controls and relays.
.3 Illustrated parts lists with parts catalogue numbers.
.4 Certified copy of factory test results.

.6 Certification of proper installation and setup.

.7 Recommended maintenance requirements. 

.8 Warranty information.

1.8 MAINTENANCE MATERIAL SUBMITTALS

.1 Section 01 78 23:  Maintenance and extra material requirements.

1.9 QUALITY ASSURANCE

.1 Products of This Section:  Manufactured to ISO 9000 certification requirements.

.2 Manufacturer Qualifications:  Company specializing in manufacturing the 
Products specified in this section with minimum five (5) years documented 
experience. 

1.10 DELIVERY, STORAGE, AND HANDLING

.1 Section 01 61 00:  Transport, handle, store, and protect products.
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.2 Accept VFD on site in original packing.  Inspect for damage. VFDs shall come 
integral to MCC-01-001 when arriving on site.

.3 Store in a clean, dry space.  Maintain factory wrapping or provide an additional 
heavy canvas or heavy plastic cover to protect units from dirt, water, construction 
debris, and traffic.

.4 Handle to manufacturer's written instructions.  Lift only with lugs provided for the 
purpose.  Handle carefully to avoid damage to components, enclosure, and 
finish.

Part 2 General

2.1 APPROVED MANUFACTURERS

.1 Manufacturers:
.1 Eaton Cutler-Hammer 
.2 Allen Bradley 
.3 Square D – Schneider Electric
.4 Vacon or Danfoss 
.5 ABB
.6 Toshiba 
.7 Siemens 
.8 Benshaw 
.9 Mitsubishi 

2.2 DESCRIPTION

.1 System Description:
.1 Provide enclosed VFDs suitable for operating the indicated loads.  

Conform to requirements of CSA-C22.2 No. 14-18 / NEMA ICS 3.1.
.2 Regulatory Requirements:

.1 Provide products listed and classified by CSA as suitable for purpose 
specified and indicated.

.3 Testing:
.1 Provide complete system testing of the VFD. Include commissioning and 

startup documents signed by the factory service engineer in maintenance 
manuals.

2.3 GENERAL

.1 The VFD assembly shall consist of three (3) @ 60 HP minimum (62 Amp 
minimum). Confirm with VFD manufacturer recommended HP rating of 
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VFD to accommodate 62 Amp chopper pump loads. The assembly shall be in a 
MCC configuration, with each VFD fed by individual breakers connected on a 
common bus. Individual drives shall be complete with breaker or fused 
disconnects, drive, front panel interface module and output load reactor. VFDs 
shall communicate with a remote PLC primarily by hardwired interface 
connections for automatic control and monitoring of speed, fault, run status, auto 
mode, and other parameters as outlined within the Drawings and Specifications. 
The VFDs shall also provide EtherNet/IP communications over Ethernet cable for 
additional diagnostic functions and monitoring. 

.2 The drive vendor shall be responsible for coordinating the drive and motor 
characteristics which shall include, but not be limited to, the following:
.1 A guarantee that the drive and motor meet the load demands and 

acceleration requirements of the driven equipment throughout the speed 
range when the input voltage varies over a range of ±10%; and

.2 Ensuring complete compatibility of the drive’s current limit protection with 
the motor thermal withstand capability.

.3 Input power shall be as specified on the VFD Data Sheet.

.4 Filters shall be provided when indicated on the Data Sheet / when specified 
herein.

.5 Controlled acceleration and deceleration times, separately adjustable, shall be 
provided. When requested on the Data Sheet, the vendor shall provide 
adjustable damping for the response to speed change.

.6 Separately adjustable minimum and maximum frequency limits shall be provided.

.7 The drive shall be capable of regulating the frequency to a ±1% of the setpoint 
over the full input voltage and ambient temperature operating range.

.8 The vendor data shall indicate the efficiency, power factor, kW output, heat 
rejection and harmonic distortion of the drive at 25%, 50%, 75% and 100% 
operating points.

.9 Audible noise levels produced by the drive shall be limited to 80 dBA sound 
pressure at one meter, at any point throughout the operating range of the drive.

.10 The drive input shall be protected to withstand surges as defined in ANSI Std. 
(C37.90.1 - 1989, Guide for Surge Withstand Capability (SWC) Tests.

.11 The drive shall come complete with EtherNet/I/P communications protocol. 
Provide communication gateway on drive as required.
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.12 Where specified in the datasheets and in the detailed drawings, VFDs shall have 
leakage and temperature sensors and relay / control interfaces installed within 
the VFD enclosure (MCC), complete with physical reset pushbutton.

2.4 CONSTRUCTION REQUIREMENTS

.1 The drive enclosure shall be CSA Type 1A / 1G gasketed (as a minimum) unless 
otherwise specified on the Data Sheet. Hinged, front access doors shall be 
provided. 

.2 The drive shall be complete with cable compartments for connection of incoming 
and outgoing cables.

.3 When auxiliary cooling is required, the drive shall have fans and the required 
controls for proper operation.

.4 Front panel interface module with LCD display and entry keypad to provide the 
following functions as a minimum:
.1 Drive setup parameters;
.2 Diagnostic information;
.3 Drive operating values;
.4 Local/ Remote control selection;
.5 Start/Stop operation while in Local mode; and
.6 Raise/Lower operation while in Local mode.

.5 The drive shall come complete with EtherNet/I/P communications protocol. 
Provide communication gateway on drive as required.

.6 The drive shall have, as a minimum, circuits within the drive for connection of 
remote signals as follows:
.1 Drive permissive signal (lock out switch): normally closed contact, open 

to emergency stop drive, operable in remote or local control mode;
.2 Remote Run signal: normally open contact, closed for run and open for 

stop; and
.3 Remote Speed Reference signal: Isolated analog 4-20 mA input for 

speed setpoint from the plant control system.
.7 The drive shall have additional functions as specified on the Data Sheet. Alarms 

must be latched in with first-out indication.
.8 The diagnostic system shall monitor each alarm and shutdown function and shall 

display the status of each point on the front panel interface module.
.9 The drive shall provide the following relay outputs (FORM C, rated 2 Amp at 120 

V(ac)) as minimum:
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.1 Run status, normally open; and

.2 Fault signal: normally open contact: closed for normal, open for fault or 
loss of VFD control power.

.10 The drive shall provide at least one isolated 4-20 mA analog output that is 
programmable to frequency, speed, current, torque, or power factory configured 
for:
.1 Remote Speed Indicator: Isolated analog 4-20 mA output for speed 

feedback to the plant control system; and
.11 Terminal blocks for control, alarms, metering and diagnostics shall each be 

readily accessible, grouped and shall be segregated from power devices, for 
personnel safety.

.12 Each terminal block, fuse, control switch, circuit breaker, auxiliary switch, relay, 
instrument transformer and other auxiliary component shall be permanently 
labeled to correspond with the schematics and wiring diagrams.

.13 When the presence of corrosive gases is specified on the Data Sheet, the 
equipment shall be protected against corrosion from the gases by the use of 
proper coatings and material selection. The use of bare copper or silver or their 
alloys should be avoided.

.14 The shop drawing shall state what corrosion protection is provided.

.15 Drive enclosure face shall contain all required equipment identified within the 
detailed drawings.

2.5 PROTECTION SYSTEM

.1 The drive shall be capable of withstanding a minimum of 18 kA symmetric short 
circuit current.

.2 The drive shall be equipped with a minimum of 15 ms power loss ride-through 
capability.

.3 The loss of AC input power longer than 15 ms shall cause the drive to shut down 
in an orderly fashion, without causing pulsations in the drive or motor system.  

.4 The drive must be programmable to attempt a restart at set intervals to recover 
from power brown out conditions.

.5 The drive shall have the capability of being restarted, including fault reset, with a 
remote signal from the PLC control system.

.6 The drive shall not be affected by radio frequencies emitted by portable 
radios/transmitters.

.7 The drive shall protect itself against the following as a minimum:
.1 Under/over voltage;
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.2 Overcurrent;

.3 Overtemperature;

.4 Output short circuit;

.5 Output ground fault; and

.6 Stall.
.8 Provide conformal coatings on drive circuit boards.
.9 Integrate a pump temperature monitoring and moisture system, including power 

and space within the VFD cabinet and install within the front door the VFD 
Cabinet if a display is provided. Control unit shall interlock the drive from 
operating in Manual or Automatic. Provide physical reset pushbuttons where 
required. Coordinate with pump supplier as required.

.10 Integrate a pump low-oil reservoir, intrinsically safe relay and control wiring with 
the VFD cabinet. Control unit shall interlock the drive from operating in Manual or 
Automatic when there is a low oil condition in the chopper pump assembly. 
Coordinate with pump supplier as required.

2.6 VFD DATASHEETS

.1 The VFDs shall comply with the following VFD datasheet technical requirements:
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VARIABLE FREQUENCY DRIVE (VFD)
DATA SHEET

DRIVE I.D. P-01-111, P-01-121, P-01-131
VFD Assembly  Stand Alone  Part of MCC: MCC-01-001
Site Conditions:   Indoor  Outdoor

Ambient Temp: Max: 30 C;  Min  5C
Altitude: _30_ m

  Corrosive Gases:  
  Dust:

Input Data:

  Voltage:    600        Phase:   3       Frequency:    60         Hz
  Systems Transformer:   TBD       kVA       Impedance: __~4 %

System Neutral:  Grounded       Ungrounded       Resistance Grounded      Amp
Short Circuit Level:       18   kA Sym. RMS on _  600_ V side.
Utility Harmonic Distortion Allowable for voltage:  5%
Utility Harmonic Distortion Allowable for current:    5%

Motor Data:

Supplied By    Owner VFD Vendor  Pump Vendor
Type:   DC    Std. AC     High Eff AC     Wound Rotor    Inverter Duty AC
Voltage:     575      Current: ____62A____ Phase:      3  
H.P.:       60  Speed:    1200   SF:      1.15     
Torque Design:     B Insulation Class:      F
Enclosure:    ODP
Temp. Sensors:   Thermistor   RTD  __   Pump Monitor Controller
Distance from VFD _30 (approx.)_ metres

Load Data:

 Centrifugal  Reciprocating   Compressor
 Fan   Pump   Gear Reducer, Ratio _____
 Pos. Displ Pump   Blower   Belt Drive, Ratio _________
 Constant Torque   Variable Torque  Constant Power
 Hi Shock   Pulsating   Other
 Braking Required   Regeneration Required

Speed Range:      ~60  to     100      %
 Soft Start
 Controlled Acceleration 0 - 30  Sec.
 Controlled Deceleration 0 - 30   Sec.
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VFD Drive Data
Cables: Line Side: 3Cx#3AWG+BOND Load Side: 3Cx#3AWG+BOND

  Top Entry  Top Entry
  Bottom Entry   Bottom Entry

Line Disconnect:   Not Required
  Fused Fuse: _______  Type: __________ A _________ V
  Breaker Rating: 100A Frame, 100A Trip (Breaker Sizes based on 

selected VFD and MCC)
Drive Type:   PWM   VVI   CSI   LCI

  6 Pulse   12 Pulse   18 Pulse   Sine Coded PWM
Drive Frequency Range: 0.5 to 60 Hz

External Control Inputs:
Discrete:   Dry Contact   120 VAC   Other ________
Analog:   Potentiometer  4-20 mA   0-10 Volts
Control Functions Required:   enable, run/stop

Control Outputs:    Ready   Alarm    Fault    Status
   Analog Output    4-20 mA   1-5V

Programmed for:    speed

Local Control:   Keypad control panel with digital speed control
  Keypad control panel with potentiometer speed control
  Hand/Off/Auto selector switch with speed potentiometer and keypad control.

Options:
Communication Interface: RS422 RS232  Others: EtherNet/IP

 Motor Overload Relay – Pump Monitor Controller (temperature, leakage, low-oil)
 Motor RTD Protection
 Motor Thermistor Protection
 AC Line Reactors:    3%   5%   _Passive Harmonic Filter(s)_ 
 Separate adjustable torque and current limits
 I2t protection
 Electronic stall protection
 Max. Frequency and over speed protection
 Power outage ride through standard 3 cycle Power outage ride through  5  cycles
 Auto restart after trip   Auto restart after power outage
 Output Isolation:    Contractor   Switch
 Bypass:    Contactor   Switch
 dV/dt filter at output  AC Load Reactors:    3%   5%
 VFD line-up as an integrated MCC assembly
 Copper bus    Tin Plated   Silver plated joints
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CLIENT: The City of Iqaluit PROJECT NO. 1101000074
PROJECT: City of Iqaluit

LS No. 01, SRS and Sewer 
Upgrades

REQUISITION NO.

LOCATION : Iqaluit, NU

Vendor Data Required:

Model/Type: Cat. No.:
Service Factor: Phase:

Dimensions: Length  Height:      Depth: 

Weight of Drive Enclosure:   kg

Performance 100% Spd 75% Spd 50% Spd 25% Spd

Efficiency
Power Factor AF1

Output kW
Harmonic (% THD)2

Heat Rejection

1. True power factor not displacement power factor
 

Additional Requirements:

.1 Services of a factory service representative to commission the VFDs are required.
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Part 3 EXECUTION

3.1 EXAMINATION

.1 Section 01 71 00:  Verify existing conditions before starting work.

.2 Verify that field measurements are as indicated on Shop Drawings.

.3 Verify that surface is suitable for VFD installation.

.4 Do not install controller until building environment can be maintained within the 
service conditions required by the manufacturer.

3.2 PREPARATION

.1 Provide concrete housekeeping pad under the provisions of Section 03 30 00.

3.3 INSTALLATION

.1 Install VFDs where indicated, to CSA-C22.2 No. 14-18 and manufacturer's 
written instructions.

.2 Tighten accessible connections and mechanical fasteners after placing 
controller.

.3 Install fuses in fusible switches.

.4 Select and install overload heater elements in motor controllers to match 
installed motor characteristics.

.5 Provide engraved plastic nameplates.

.6 Provide neatly typed label inside each motor controller door identifying motor 
served, nameplate horsepower, full load amperes, code letter, service factor, and 
voltage/phase rating.

.7 Install variable speed drives in a standalone lineup configuration as indicated on 
the drawings.

.8 Protect against dust and damage during entire construction period.

.9 Make power and control connections.

.10 Ensure all communications are operational and functional to allow for monitoring 
and control from the site PLC.

.11 Coordinate interlock device wiring with pump / interlocking devices supplier.

3.4 FIELD QUALITY CONTROL

.1 Inspection and Testing:
.1 Section 01 45 00:  Quality Control.
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.2 Inspect completed installation for physical damage, proper alignment, 
anchorage, and grounding.

.2 Retain the services of the manufacturer’s representative for commissioning of 
the equipment after installation. Testing shall include but not be necessarily 
limited to:
.1 All equipment shall be function tested, calibrated and load tested.
.2 Prior to performing any tests or applying power to the drives, verify all 

cable and wiring connections as well as equipment setup and mounting 
arrangements (i.e., foundation, cable entry, operation of the HMI etc.)

.3 Verify the interface with the facility’s PLC control system.

3.5 ADJUSTING

.1 Make final adjustments to installed drive to assure proper operation of fan 
system.  Obtain performance requirements from installer of driven loads.

3.6 CLEANING

.1 Section 01 74 11:  Cleaning installed work.

.2 Touch up scratched or marred surfaces to match original finish.

3.7 CLOSEOUT ACTIVITIES

.1 Demonstration:  Demonstrate operation of VFDs in automatic and manual 
modes.

END OF SECTION
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Part 1 General

1.1 RELATED WORK

.1 Division 23 - Heating Ventilating and Air Conditioning (HVAC) 

.2 Section 26 32 01 - Generator

.3 Section 26 32 02 - Engine

.4 Section 26 32 03 - Cooling Equipment

.5 Section 26 32 04 - Exhaust Equipment

.6 Section 26 32 05 - Starting System

.7 Section 26 32 06 - Automatic Transfer Equipment

.8 Section 26 32 07 - Alarms and Instrumentation

.9 Section 26 56 05 - Testing

1.2 DESCRIPTION

.1 This section specifies the requirements for the supply, testing, and 
commissioning of a new complete power generation unit at the following 
sites / facilities:

.1 Iqaluit Lift Station No. 01
.2 The generating units shall consist of an engine directly coupled to an AC 

generator complete with cranking batteries, battery charger, vibration 
isolators, flexible connectors for fuel and exhaust piping, exhaust silencer 
(critical / hospital grade), control panel, direct driven pusher fan/radiator, 
skid base for both the engine, and generator.

.3 Generator system fuel shall be provided by an onsite fuel system (main 
tank plus day tank). Fuel system shall be provided under Division 23. 
Provide connections to fuel system as required to provide for a complete 
and functional standby power supply system.

.4 The building-enclosed generator and all related equipment shall be 
enclosed in the new Lift Station #1 Electrical Room within the building with 
ambient temperatures between +5 to +40 deg C. Access to all service 
points to be unrestricted and follow all OH&S and relevant electrical 
codes. Fuel point to be secured to the onsite fuel oil supply system.
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.5 The generator set and associated controls shall be supplied in as near to 
complete operating condition with all necessary components, safety 
devices, fan guards, connections, lubricants, etc., whether or not each and 
every individual item is specified. 

.6 Included in the work of this section shall be responsibility for supplying 
dimensional and quantity data for anchor bolt locations plus supplying all 
washers, nuts, and bolt studs to be welded to bearing plates and set into 
the concrete base as required.

.7 Included in the work of this section shall be the responsibility for supplying 
dimensional data on all pertinent equipment as well as fuel system sizing 
data and expected noise levels under full load operating conditions. Fuel 
requirements shall be coordinated with Division 23.

.8 Included in the work of this section shall be the responsibility for the 
supply of dimensional data of the required ductwork connection at the 
radiator, details of air flow requirements, exhaust silencer weight and 
dimensions with exhaust back pressure requirements.

.9 Included in the work of this section shall be the responsibility for supplying 
all access platforms required to access any doors or generator 
maintenance entries into the enclosure at an ergonomic height for the 
operator.

1.3 QUALITY ASSURANCE

.1 The engine generator supplier shall perform all required Factory 
Acceptance Tests (FATs) and submit the results to the 
Engineer/Consultant for review. Refer to Section 26 56 05 - Testing.

.2 The engine generator set shall be load tested a minimum of two (2) hours, 
at 100% full load using resistor load banks with block loading in 
increments of 10% to full load, and/or be able to be tested with 0.8 power 
factor.

.3 Factory representative to be on site when unit is being commissioned.

.4 Manufacturer to submit list of standard tests to the Engineer/Consultant. 
Additional tests may be requested by the Engineer/Consultant.

.5 Commissioning shall include load tests using site loads. Submit load test 
results to the Engineer/Consultant.
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1.4 SUBMITTALS

.1 Submit shop drawings, factory test reports, and maintenance manuals as 
required.

.2 When submitting shop drawings, the following data is to be included:

.1 Engine test data and correction table/derating curves. Cooling air 
flow requirements. Fuel and exhaust systems. Details of control 
equipment components and wiring diagrams.

1.5 PRE-APPROVED SUPPLIERS

.1 Cummins Western Canada

Part 2 Products

2.1 COMPONENTS

.1 Individual components are listed in appropriate section.

PART 3 Execution

3.1 NOT APPLICABLE

END OF SECTION
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Part 1 General

1.1 RELATED WORK

.1 Section 26 32 00 - Power Generation

.2 Section 26 32 02 - Engine

.3 Section 26 32 06 - Automatic Transfer Equipment

.4 Section 26 32 07 - Alarms and Instrumentation

1.2 REFERENCE STANDARDS

.1 Manufacture unit to EEMAC, NEMA, IEEE, and ANSI Standards.

1.3 SUBMITTALS

.1 Refer to Section 26 32 00 - Power Generation.

Part 2 Products

2.1 COMPONENTS

.1 Generator minimum capacity: 175 kW (minimum), diesel (fuel oil) driven, 
0.8 power factor (minimum), 347/600 Volt, 3-phase, 4-wire (field 
adjustable for 3-wire system), 60 Hz, 1,800 rpm.

.2 The generator shall be four pole, brushless exciter with pilot excited PMG, 
single bearing. Class H insulation, temperature rise no greater than 
145C. Telephone influence factor to be less than 150 per NEMA 
MG1.22.43 latest edition.

.3 A generator mounted solid state voltage regulation with ±2% from no load 
to full load readily accessible voltage drop, voltage level and voltage gain 
control to be provided. Voltage level to be a minimum of ±5%.

.4 The generator shall be equipped with recommended rated molded case 
lockable disconnect on the generator with lugs suitable for #4/0. 

.5 Generator control panel, see Section 26 32 07 - Alarms and 
Instrumentation.
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.6 The generator shall be installed indoors within the Lift Station #1 Electrical 
Room, with combustion, intake, recirculation and exhaust louvers as 
required, operating when the generator is running to maintain a building 
temperature as set by the operator. Refer to Division 23 for the 
mechanical system that shall control the generator louvers.

.7 The generator must have all required access pads and platforms provided 
as required for the access of all major generator maintenance points and 
the safe operation of emergency controls.

Part 3 Execution

3.1 INSTALLATION

.1 Provide terminal box for generator and exciter leads c/w current and 
potential transformers as required.

.2 Install unit complete and make operational.

.3 After aligning the generator with the engine, provide an alignment report 
where parallel and angular alignment values are recorded and reviewed 
against manufacturer requirements.

.4 The skid for both engine and generator to be wide flange 1 channel, cross 
braced, tapered both ends, with pulling pipe, welded construction. 
Installation complete with vibration isolator capable of 97% isolation 
efficiency.

END OF SECTION
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Part 1 General

1.1 RELATED WORK

.1 Section 26 32 00 - Power Generation

.2 Section 26 32 01 - Generator

.3 Section 26 32 03 - Cooling Equipment

.4 Section 26 32 04 - Exhaust Equipment

.5 Section 26 32 05 - Starting System

.6 Section 26 32 06 - Automatic Transfer Equipment

.7 Section 26 32 07 - Alarms and Instrumentation

.8 Section 26 56 10 - Electrical Spare Parts and Maintenance Materials

1.2 SUBMITTALS

.1 Refer to Section 26 32 00 - Power Generation.

Part 2 Products

2.1 DESIGN/COMPONENTS

.1 Engine to be operating at 1,800 rpm, water cooled, 4 cycle. Both in-line 
and vee type acceptable.

.2 Capacity: 100 % continuous standby operating on Diesel fuel (fuel oil) at 
30 m altitude at an ambient temperature of 40 C.

.3 Governor: speed regulation 3 cycles maximum from "No Load" to "Full 
Load" with two second maximum recovery to steady state. Governor to be 
solid state type used for synchronizing.

.4 Engine block heater and / or coolant heater for 120 or 208 V(ac), single 
phase, thermostatically controlled to maintain engine temperature to meet 
startup requirements of NFPA 99 and to prevent coolant rom going below 
4 C. Contractor to confirm breaker size and ratings in coordination with 
vendor wiring requirements. 
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.5 120 V(ac) input battery charger system, rated as required for generator 
system.

.6 It is acceptable for the generator to come with a 120/208 V(ac) single 
phase load center for distribution of single phase power to the skid loads 
(engine block heater, coolant heater, battery blanket, receptacles, lights, 
controls, etc.).

.7 Accessories: provide all replacement type oil filters, dry type air cleaners, 
automatic choke, lubricating oils and greases, etc. See Section 26 56 10 - 
Electrical Spare Parts And Maintenance Materials for specific 
requirements under this Contract.

.8 Engine shall have oil drain extension with shutoff valve to outside skid.

.9 The engine shall have an electrical solenoid fuel shut-off valve, 24 V(dc) 
coil, full port, suitable for diesel fuel (fuel oil). Solenoid to open on engine 
run as required.

.10 The engine shall have an anticipated high coolant temperature, low oil 
pressure, high oil pressure alarms, low battery charge connected to the 
generator controller.

.11 Unit shall be 12 or 24 V(dc) start.

.12 Engine shall be provided fuel from an onsite diesel fuel (fuel oil) supply 
system.

.13 Engine shall have a digital ignition system.

.14 See Section 26 32 07 - Alarms and Instrumentation for alarms.

.15 Sound level rating not to exceed 65 dB as measured at the property line. 
Ensure unit is equipped with critical / hospital grade muffler that attenuates 
no less than 40 dB of sound at the unit.

Part 3 Execution

3.1 INSTALLATION

.1 Manufacture unit complete and make operational.
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.2 After aligning the generator with the engine, provide an alignment report 
where parallel and angular alignment values are recorded and reviewed 
against manufacturer requirements.

.3 The skid for both generator and engine to be wide flange 1 channel cross 
braced tapered both ends with pull pipes.

END OF SECTION
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Part 1 General

1.1 RELATED WORK

.1 Section 26 32 00 - Power Generation

.2 Section 26 32 02 - Engine

Part 2 Products

2.1 COMPONENTS

.1 Engine - self-contained water to air radiator, set mounted with pusher type 
fan driven directly from engine to maintain safe jacket water operating 
temperature for unit under full load conditions.

.2 The coolant shall be 50-50 mixture of glycol and treated water.

.3 Radiator for ~5 - 40 C inlet air temperature.

.4 Fan guards.

.5 Low coolant level switch.

.6 Radiator duct flange.

Part 3 Execution

3.1 INSTALLATION

.1 The generator supplier shall advise the Engineer/Consultant in writing 
prior to tender close if either the air flow allowance is inadequate and/or 
the pressure restriction is excessive for application with his 
engine/generator to the building envelope/louver design.

END OF SECTION
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Part 1 General

1.1 RELATED WORK

.1 Division 23 - Heating Ventilating and Air Conditioning (HVAC) 

.2 Section 26 32 00 - Power Generation

.3 Section 26 32 02 - Engine

Part 2 Products

2.1 COMPONENTS

.1 Muffler: one (1) hospital / critical grade (to attenuate no less than 40 dB), 
completely sealed metal, primed finish, drain valve connection. Sound 
emissions shall be no greater than 65 dB at the site property line.

.2 Adapter assembly shall suit engine to muffler piping.

.3 Piping and insulation as required for building installation. Exhaust tip to be 
directed out of the building wall (horizontal) with appropriate cap to 
prevent entry by animals/dirt/etc.

.4 Insulate all exposed exhaust components within the generator room as 
recommended.

.5 Flexible stainless steel vibration break, gas proof, seamless, threaded 
connections, minimum 600 mm long. 

.6 Acoustic testing is required during commission on all 4 sides of structure 
at distances of 1 m, 15 m and property line with equipment running.

Part 3 Execution

3.1 INSTALLATION

.1 Insulate all exposed exhaust components within the electrical / generator 
room as recommended by the manufacturer.

.2 Ensure exhaust outlets are installed clear of building fresh air intakes per 
Division 23.

END OF SECTION
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Part 1 General

1.1 RELATED WORK

.1 Section 26 32 05 - Power Generation

.2 Section 26 32 02 - Engine

.3 Section 26 32 07 - Alarm and Instrumentation

Part 2 Products

2.1 COMPONENTS

.1 Battery Bank: lead acid, capacity suitable for three consecutive starting 
cycles on an eight-hour basis for engine/generator unit.

.2 Battery cables suitable length between battery and starter.

.3 Battery Charger: constant potential type with manual and automatic 
control for wall mounting, complete with DC ammeter, Voltmeter, overload 
protection, 120 V(ac) input switch, pilot switch for AC "On", equalizing 
charge and high rate charge, with full charging period of 24 hours.

Part 3 Execution

3.1 OPERATION

.1 Stop/start sequence: in automatic position, auxiliary contacts in transfer 
switch initiates three (3) starting cycles of 15 seconds ON/15 seconds 
OFF, after which if engine fails to start, trouble circuit contacts close 
illuminating appropriate trouble annunciator window and locking out 
starting cycle until manually reset. On starting of engine, starting circuits 
automatically reset. On resumption of normal power after time delay in 
transfer switch, load to retransfer to normal supply and following rundown 
period of 5 minutes engine shall shutdown and return to starting condition.

.2 Battery Units: housed on or adjacent to Generator skid in own battery 
rack.
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3.2 INSTALLATION

.1 Battery shall be charged by engine alternator system when engine is 
running and charger to be connected to normal power supply protected 
with a 15 A single pole breaker.

.2 Battery charger leads to batteries to be in conduit to terminal of battery.

END OF SECTION
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Part 1 General

1.1 DESCRIPTION

.1 Fully automatic load transfer system which senses utility failure, initiates 
generator start sequence, and transfers load under correct parameters.

1.2 RELATED WORK

.1 Section 26 05 00 - Common Work Results for Electrical

.2 Section 26 32 01 - Generator

.3 Section 26 32 02 - Engine

.4 Section 26 32 05 - Starting System 

.5 Section 26 32 07 - Alarms and Instrumentation

.6 Section 26 56 05 - Testing

Part 2 Products

2.1 EQUIPMENT – LIFT STATION #1

.1 Provide one automatic transfer switch, 600 Volt, 400 Amp (minimum), 3 
phase, 3 wire, 18,000 Amp (minimum) withstand rating, with the following 
features as a minimum:

.1 Lugs suitable for #4/0 AWG copper for Utility and Generator 
Feeders.

.2 Automatic start-up once normal power falls below 90% of rated line 
voltage. Start delay 3 seconds or less.

.3 Transfer when standby unit reached 90% of rated voltage.

.4 In phase monitoring and open transition from Utility to Generator 
feed and similar on return.

.5 Adjustable timer for engine rundown period of "No Load".

.6 Adjustable timer for engine shutdown period.

.7 Operating sequences automatically reset.

.8 Switch position-indicating contacts for Source 1 and Source 2, with 
both contacts connected to site PLC.

.9 Voltage indicating contacts for Source 1 and Source 2, with both 
contacts connected to site PLC.

.10 Engine start contact.
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.11 Transfer Switch to be complete with control panel / interface with 
the following features:
.1 Engine exerciser for weekly testing.
.2 In phase monitor.
.3 Switch position lights, source availability lights and contacts, 

test switch, and time delay bypass switch.
.2 Generator manufacturer shall recommend the Automatic Transfer Switch 

equipment supplier and required controls to facility proper operation of the 
emergency power system, but the final make / model of the Automatic 
Transfer Switch equipment shall be the selection of the Contractor. The 
proposed Automatic Transfer Switch equipment shall meet all 
performance requirements outlined within the drawings and specifications.

.3 The Transfer Switch shall be provided by the Contractor, and shall be 
installed integral to the MCC lineup. The Contractor shall notify the 
Engineer/Consultant of any conflicts regarding equipment installation. 

.4 Transfer system shall be provided by Contractor, to be housed within the 
MCC line-up. The Contractor shall coordinate with the MCC vendor for 
transfer switch equipment that meets all requirements outlined herein. 
Final transfer switch selection is the responsibility of the Contractor, and 
shall adhere to all Contract requirements and specifications.

Part 3 Execution

3.1 OPERATION

.1 Automatic start-up once normal power falls below 90% of rated line 
voltage.

.2 Transfer when standby unit reached 90% of rated voltage.

.3 Retransfer to normal supply after time delay, when normal power is 
resumed.

.4 Execute engine rundown period of "No Load".

.5 Execute engine shutdown.

.6 Operating sequences automatically reset.

.7 Provide monitoring statuses and alarms per Section 26 32 07 - Alarms 
and Instrumentation.

.8 Existing Automatic Transfer Switch within existing Lift Station No. 01 
MDP-6A shall remain in place but shall be configured / placed into Source 
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1 (utility) position upon removal of the existing generator system. Power 
shall feed through the existing ATS within MDP-6A but shall no longer 
provide automated transfer function with installation of the new generator 
through the new ATS within the new MCC.

END OF SECTION 
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Part 1 General

1.1 DESCRIPTION

.1 Provide audio and visual alarms in accordance with Section 46 of the 
Canadian Electrical Code and the electrical inspection authority.

1.2 RELATED WORK

.1 Section 26 32 00 - Power Generation

.2 Section 26 32 01 - Generator

.3 Section 26 32 02 - Engine

.4 Section 26 32 05 - Starting System

.5 Section 26 32 06 - Automatic Transfer Equipment

Part 2 Products

2.1 ENGINE/GENERATOR CONTROL PANEL

.1 Provide one engine generator control panel in a totally enclosed ventilated 
code gauge metal panel tailpiece mounted, finished in enamel over 
corrosion resistant primer, complete with hinged door.

.2 The panel shall incorporate the following: engine alarm and 
instrumentation package, generator alarm and instrumentation package.

.3 Control panel shall be equal to Cummins Power Command 2100.

.4 Control panel shall have FORM C contacts and/or relay output modules 
for the following outputs: Run Status, Fault Status, Battery Charger Fault 
Status, Battery Voltage Low, Auto Status. Refer to detailed drawings for 
any additional output requirements.

.5 The generator control panel shall be complete with an EtherNet/IP 
protocol converter inside of the generator control panel. Alternatively, the 
Contractor is permitted to supply and install an EtherNet/IP protocol 
convertor inside of the site PLC control panel, as per the direction and 
recommendations of the generator manufacturer. Note: Modbus TCP/IP, 
Modbus serial, and LonWorks protocols are not acceptable as the final 
protocol. EtherNet/IP communications connection shall provide the 
following signals, as a minimum:
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1. Genset running
2. Genset not in auto
3. Genset fault - common alarm
4. Genset high temperature warning
5. Genset high temperature shutdown
6. Genset low oil pressure warning
7. Genset low oil pressure shutdown
8. Genset overcrank
9. Genset overspeed
10. Genset low engine/coolant temperature (block heater 
not working)
11. Genset low coolant level
12. Genset low / no fuel shutdown
13. Genset low battery voltage
14. Genset high battery voltage
15. Genset battery charger fault
16. Generator fail to start
17. Generator main breaker open
18. Generator remote emergency stop status
19. Loss of utility

2.2 AUTOMATIC TRANSFER EQUIPMENT

.1 Provide hardwired statuses between the automatic transfer switch and the 
site’s Programmable Logic Controller (PLC). Statuses available at the 
site’s central PLC shall include, at a minimum: 

.1 Utility (Normal) power available;

.2 Transfer System On Utility (Normal) power;

.3 Generator (Standby) power available; and

.4 Transfer System On Generator (Standby) power.

Part 3 Execution

3.1 INSTALLATION

.1 Auto start shall be from contact of transfer switch in MCC.

.2 Communications to be wired between the generator and the PLC cabinet.

.3 Set engine cooldown timer at 5 min. on return to normal power.

END OF SECTION 



City of Iqaluit
LS No. 01, SRS and 
Lower Sewer

UNINTERRUPTIBLE POWER 
SUPPLIES

Section 26 33 53
  Page 1 of 2 

Part 1 General

1.1 DESCRIPTION

.1 Uninterruptible power source built to all current codes and standards.

1.2 RELATED REQUIREMENTS

.1 Division 01 - General Requirements

.2 Section 40 70 40 - Control Panels

.3 Section 26 05 00 - Common Work Results for Electrical

Part 2 Products

2.1 PLC CONTROL PANEL UNINTERRUPTIBLE POWER SUPPLY (UPS)

.1 UPS must be supplied with power cables of the appropriate length, and 
proper communications cable for the alarms. See control panel detail 
construction drawings for UPS wiring diagrams, make and model.

.2 Minimum UPS Input requirements:
.1 120 Volts, 1 phase, 60 Hz. (Range – 100 to 138 VAC, 50 to 70 Hz)
.2  1 x Nema 5-15P plug with cord.

.3 Minimum UPS Output requirements:
.1 120 VAC, 60 Hz, minimum PF 0.9
.2 6 x Nema 5-15R receptacles.
.3 Minimum UPS performance requirements:
.4 On Battery Runtime: 30 minutes under half load and 15 minutes 

under full load.
.5 User Interface: LED lights, 1 USB Port, 1 RS-232 Port with Relay 

Contacts.
.6 Operational temperatures: 0 to 40°C.
.7 Certification: ULC or CSA.
.8 Installed inside of the main control panel.
.9 Eaton 9SX series complete with relay output card RELAY-MS or 

INDRELAY-MS, or equivalent.
.10 See engineered drawings for additional requirements and details.

.4 UPS Output Signals through Relay Output card:
.1 UPS Low Battery.
.2 UPS On Utility (Line Power Ok).
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.3 UPS Load On Automatic Bypass.

.4 UPS Fault

Part 3 Execution

3.1 INSTALLATION

.1 Install factory-built unit in panel supplied by the Contractor.

.2 Hardwire both input and output signals.

END OF SECTION
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Part 1 General

1.1 RELATED REQUIREMENTS

.1 Division 01 - General Requirements

.2 Section 26 05 00 - Common Work Results for Electrical

.3 Section 26 56 06 - Operations and Maintenance

.4 Section 26 56 07 - Starting of Electrical Equipment and System by 
Manufacturers Representative

.5 Section 26 56 08 - Electrical Starting and Commissioning

.6 Section 26 56 09 - Electrical Equipment Systems Demonstration and 
Instruction

Part 2 Products

2.1 SCOPE

.1 Test and check all portions of the electrical systems for satisfactory 
operation.

.2 Before energizing any portion of the electrical system, perform megger 
tests on all feeders and branch circuits. Results to conform to the Canadian 
Electrical Code (Latest edition), to the satisfaction of the authorized 
inspection authority and to the Engineer/Consultant. Megger tests on all 
feeder conductors to be done in the presence of the Engineer/Consultant, 
suitably logged, tabulated signed and included into the Operation and 
Maintenance (O&M) manuals.

.3 Upon completion of the building and immediately prior to final inspection 
and takeover, check the load balance on all feeders at distribution centers, 
motor control centers and panelboards. Tests to be carried out by turning 
on all possible loads in the building and checking load current balance. If 
load unbalance exceeds 5 percent, reconnect circuits to balance load.

.4 Make voltage checks throughout building after building is in operation for 
sixty (60) days and at this time, if directed by the Engineer/Consultant, 
adjust transformer tap settings. Readings taken at this time to be logged, 
tabulated and any adjustments made to be suitably logged and 
incorporated into the O&M manuals.

.5 Take clip-on ammeter readings on all phases of all mechanical equipment 
motors with motors running under full load condition. Readings to be 
logged, tabulated and incorporated into the O&M manuals.
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.6 Printout power factor and harmonic readings on a 24 hour recording basis 
from the digital metering at the following locations after the building is fully 
occupied and operational:
.1 Motor Control Center Main Breaker.
.2 Refer to particular systems specification sections for special or 

additional testing.
.3 Submit copies of all test results to the Engineer/Consultant. Submit 

in accordance with Division 1.

Part 3 EXECUTION

3.1 STARTUP

.1 Refer to Section 26 56 07 - Starting by Manufacturer’s Representative.

.2 Where required and specified in other sections, arrange and pay for the 
services of manufacturer's factory service Engineer/Consultant to 
supervise the startup of installation, checking, adjusting and balancing of 
components. Provide these services as often as necessary to put 
installation into working order and to ensure that operating personnel are 
conversant with all aspects of operation, care and maintenance.

3.2 DEMONSTRATION

.1 Refer to 26 56 07 - Starting by Manufacturer’s Representative.

3.3 FACTORY TESTS

.1 The following electrical equipment shall have factory acceptance tests 
(FATs) performed at the factory prior to shipment, with successful results 
submitted to the Engineer/Consultant for review:

.1 Generator

.2 Vendor electrical / control panels

.3 PLC control panels

.4 Motor control centers

.5 Septage Receiving Station
.2 Any items preventing successful passing of any tests shall be remedied 

until successful results are obtained.

.3 Provide digital copies of testing procedures for approval a minimum 
fourteen (14) days ahead of scheduled testing. Scanned or photocopies 
will not be accepted.

.4 Arrange with, and at a time suitable to, the Engineer/Consultant a minimum 
seven (7) working days ahead of scheduled test.
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.5 The Engineer/Consultant reserves the right to witness any or all the tests.

.6 Submit digital copies along with one (1) printed copy of factory test results 
no later than fourteen (14) days after a test is performed, certified by a 
factory Engineer/Consultant. Scanned or photocopies will not be accepted.

.7 Final accepted Factory Acceptance Test results shall be included within the 
project O&M manuals. FAT results must be reviewed and accepted by the 
Engineer/Consultant prior to inclusion in the O&M manuals.

3.4 WITNESS TESTES ON SITE

.1 All tests specified in Division 26 may be witnessed by the 
Engineer/Consultant. Submit written notice a minimum of seven (7) days 
ahead of any scheduled tests.

3.5 COMMISSIONING TESTS

.1 Conduct tests in accordance with the latest IEEE and IPCEA standards 
and recommendations.

.2 Tests to be performed by an accredited firm experienced in the testing of 
the equipment.

.3 Notwithstanding the test levels listed, the maximum DC test level must not 
exceed the manufacturer's recommendation levels for the equipment. 
Factory test results must be available to the personnel conducting the 
commissioning tests.

.4 Submit sample test sheets with testing procedures for approval a minimum 
of fourteen (14) days ahead of any scheduled tests.

.5 Certify test results on site.

.6 Systems to be commissioned as follows:
.1 Power Distribution;
.2 Generator and transfer system;
.3 Motor Control Center;
.4 Power Monitoring;
.5 Motors and VFDs;
.6 Interlocking systems;
.7 Lighting;
.8 Septage Receiving Station;
.9 Heating and ventilation; and 
.10 Building temperature, instrumentation and monitoring equipment, 

and gas alarms.
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3.6 MEGGER TESTS AND VOLTAGE DROP

.1 Megger 600 Volt feeder cables from 600 Volt switchboard using 2,500 Volt 
DC meg-check to prove insulation and dielectric strength of cables.

.2 Megger all other circuits, feeders and equipment up to 350 Volt with a 500 
Volt instrument.

.3 Megger all other circuits, feeders and equipment up to 600 Volt with a 
1,000 Volt instrument.

.4 Measure for voltage drop with actual loads on. The voltage drop will be 
from secondary side of upstream transformer to equipment or receptacle. 
Report to Engineer/Consultant any voltage drop greater than 2%.

3.7 TESTING OF POWER AND DISTRIBUTION TRANSFORMERS 208V TO 

600V

.1 Verify polarity relationship (primary/secondary)

.2 Verify terminal identification (H1, H2, H3, H0 - X1, X2, X3, X0)

.3 Insulation Resistance: using appropriately sized and approved insulation 
resistance tester:
.1 primary/secondary
.2 primary/secondary and ground
.3 secondary/primary and ground

.4 Core Ground:
.1 Verify that only one core ground exists using insulation resistance 

tester @ 250 Volt DC.

3.8 MOTOR CONTROL CENTERS

.1 Confirm MCC phasing at main breaker, phase A/B/C left to right when 
viewed from the front.

.2 Confirm motor nameplate data with motor starter heater overloads.

.3 Ensure all starters, breakers and VFDs are properly labeled prior to testing.

.4 Confirm MCP setting.

.5 Confirm motor overload relay settings.

.6 Function test all metering.

.7 Function test generator and transfer switch as required and detailed in 
specification.

.8 Function test breaker switching and utility-generator transfer as required / 
applicable and detailed in specification.
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3.9 LIGHTING

.1 Function test all light switches, luminaries and lighting control equipment, 
etc.

END OF SECTION
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Part 1 General

1.1 RELATED REQUIREMENTS

.1 Section 01 33 00 - Submittal Procedures.

.2 Section 01 78 00 - Contract Closeout.

.3 Section 26 56 07 - Starting by Manufacturer’s Representative.

.4 Section 26 56 08 - Electrical Starting and Commissioning.

1.2 GENERAL INSTRUCTION

.1 Provide Operation and Maintenance (O&M) data as specified herein for 
incorporation into O&M manuals. 

Part 2 Products

2.1 SHOP DRAWINGS AND PRODUCT DATA

.1 Provide complete sets of reviewed shop drawings and product data to the 
Consultant for review as per section 01 33 00.

Part 3 Execution

3.1 INSTALLATION INSTRUCTIONS

.1 Provide manufacturer's installation instructions for all systems and 
components during the submission of shop drawings.

3.2 OPERATION INSTRUCTIONS

.1 Provide manufacturer's operation instructions for all systems and 
components during the submission of shop drawings.

3.3 MAINTENANCE INSTRUCTIONS

.1 Provide manufacturer's maintenance instructions for all systems and 
components. Include the following:
.1 Complete parts list for all serviceable components, including 

description and catalogue number.
.2 List of spare parts supplied under the Contract and list of other 

spare parts recommended by manufactures.
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3.4 LIST OF SUBCONTRACTORS AND SUPPLIERS

.1 Provide a detailed and comprehensive list of Subcontractors, Sub-
Subcontractors, and suppliers who are going to supply and install systems 
and components on this project.

.2 List to be submitted with Tender.

3.5 CONTRACTOR DESIGNED SYSTEM DATA

.1 Provide design data for all systems designed by Contractor.

3.6 CERTIFICATION

.1 Provide copies of all inspection certification reports from authorities having 
jurisdiction.

3.7 FIELD REPORTS

.1 Provide copies of reports documenting the results of all tests, including 
factory tests, required by the Contract Documents to be performed.

3.8 WARRANTIES

.1 Provide Owner’s copy of all manufacturer's warranties.

END OF SECTION
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Part 1 General

1.1 RELATED REQUIREMENTS

.1 Section 26 56 08 - Electrical Starting and Commissioning

.2 Section 26 56 09 - Electrical Equipment and Systems Demonstration and 
Instruction

1.2 COORDINATION

.1 Coordinate starting of electrical equipment and systems with testing, 
adjusting and balancing, and demonstration and instruction of:
.1 Electrical equipment and systems specified in Division 26.
.2 Programmable Logic Controller and Instrumentation in Division 40.
.3 Mechanical equipment and systems specified in Divisions 23 and 

40.
.4 Other equipment and systems specified in other Divisions.

.1 Heating and Ventilation in Division 23.

.2 Septage Receiving Station.

.3 Hoist equipment in Division 41.
.2 Where any equipment or system requires testing, adjusting or balancing 

prior to starting, ensure that such Work has been completed prior to 
starting of electrical equipment and systems.

1.3 MANUFACTURER’S SITE SERVICES

.1 Arrange and pay for appropriately qualified manufacturer's representatives 
to supervise starting of the following electrical equipment and systems:
.1 Motor VFDs.
.2 Main Breaker and MCC.
.3 Generator system.
.4 Transfer system.
.5 Septage Receiving Station system.
.6 Pumping systems and associated interlocking devices / systems.

Part 2 Products

2.1 NOT APPLICACABLE

.1 Provide manufacturer's installation instructions for all systems and 
components during the submission of shop drawings.
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Part 3 Execution

3.1 MANUFACTURER’S REPRESENTATIVE SITE REPORTS

.1 All manufacturers site representatives will provide Contractor with daily 
written report detailing Work performed, problems encountered, and 
corrective action taken.

.2 All manufacturers site representatives will provide Contractor with a 
detailed commissioning report giving as left setup values. Report shall be 
signed by both the manufacturer’s representative and the Contractor. 

.3 Include copies of daily reports and commissioning reports in the project 
instruction books.

END OF SECTION
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Part 1 General

1.1 INTENT

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

.2 The Commissioning process for the Work consists of:

.3 Stage 1:  Contractor Supplied Verification Forms

.4 Stage 2:  Component and Equipment Verification & Testing.
.1 Level 1: Equipment Verification
.2 Level 2: Point Verification

.5 Stage 3:  Starting and Testing of Subsystems.

.6 Stage 4:  Facility Startup testing and fine tuning
.1 Level 1: System Verification
.2 Level 2: Integrated Systems Verification.

.7 Defined in this Section are the Contractor’s and Engineer/Consultant’s 
responsibilities relating to the coordination and implementation of the 
commissioning process.

Part 2 Products

2.1 NOT APPLICACABLE

Part 3 Execution

3.1 GENERAL

.1 The process to be utilized for this project consists of EQUIPMENT, 
SYSTEM, and INTEGRATED SYSTEMS verification tests to be 
documented on Contractor developed verification forms.  Submit forms for 
Engineer/Consultant’s review.

.2 Prior to starting and testing of equipment or subsystems, prepare a 
schedule for the required testing.  Review with Engineer/Consultant.

.3 Schedule Facility Startup testing with the Engineer/Consultant to minimize 
impact on processes or systems.

.4 Arrange for manufacturers to submit copies of all factory test records prior 
to commissioning.



City of Iqaluit
LS No. 01, SRS and 
Lower Sewer

ELECTRICAL STARTING 
AND COMMISSIONING

Section 26 56 08
  Page 2 of 6 

.5 Have all verification sheets and testing sequences approved by the 
Engineer/Consultant prior to starting.

.6 The Contractor shall conduct testing in conjunction with the 
Engineer/Consultant. Contractor shall ensure all the necessary 
Subcontractors are available to correct any problems during testing. The 
Engineer/Consultant may witness all or any portion of testing and starting 
procedures performed by the Contractor.

.7 Provide two-way radios, ladders and other equipment as required to 
complete the commissioning as outlined.

.8 Obtain certificates of approval, acceptance and comply with rules and 
regulation of authorities having jurisdiction. Provide copies of certificates 
to Engineer/Consultant.

.9 Submit completed verification forms immediately after tests are performed.
.1 Record all data on site on approved verification forms.
.2 Provide Engineer/Consultant with the original of each completed 

verification. Make any necessary corrections and resubmit as 
requested by Engineer/Consultant.

.3 Maintain one completed copy on site during starting and testing 
period.

.4 Maintain one copy of all final starting, testing balancing and 
adjusting reports on site up to substantial performance of the Work 
for reference purposes.

.5 All final verification forms are to be typewritten.
.10 Thoroughly overhaul and restore to new condition all equipment that has 

been operated by Contractor during construction phase.
.11 Permanently mark all settings in such a manner that they cannot be 

eradicated or obliterated in any way.
.12 Record all final settings on record drawings. 

3.2 STAGE 1: CONTRACTOR SUPPLIED VERIFCATION FORMS

.1 Verification forms generated by the Contractor shall supplement any 
factory provided test data.

.2 Component Verification forms shall be provided for each piece of 
equipment, after receipt of approved shop drawings, and forwarded to the 
Engineer/Consultant for review, revisions and finalization.

3.3 STAGE 2: COMPONENT / EQUIPMENT VERIFCATION AND TESTING

.1 Level 1 – Equipment Verification Forms:
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.1 The Contractor is responsible for performing all tests and 
measurements and recording results on the component verification 
forms.

.2 Where additional verification forms are required, the Contractor 
shall develop appropriate forms and submit them to 
Engineer/Consultant for review prior to use.

.3 Functional testing of equipment in manual operations to be 
completed and documented, including but not limited to all 
calibrations, field testing and measurements, performance checks, 
and simulations.

.2 Level 2 – Point Verifications:
.1 The Contractor shall prove all wiring and loops between the various 

components at the field level using simulation menus, signal source 
calibrators, and measurement devices.

.2 Confirmation that the loop tests have been completed shall be 
recorded on the verification forms. This shall include every PLC 
input/output at the field level.

.3 Only after all loop tests have been verified as complete on the field 
level shall the site programmer be notified to come to site to 
complete PLC input/output checks and site programming.

3.4 STAGE 3: SUBSYSTEM VERIFCATIONS

.1 All Subsystem verification and testing is to be executed by the Contractor.

.2 All related components verification must be completed and approved prior 
to executing subsystem verifications.

.3 Subsystem verifications shall be detailed on verification forms provided by 
the Contractor, unless otherwise instructed by the Engineer/Consultant.

.4 The Verification tests are intended to prove the integrity of the hardware 
and software for each individual subsystem. Tests to include (but not be 
limited to) the following:

.5 Operation of system in “Remote” mode (PLC).
.1 Operation of system in “Local” mode (Operator Initiated).
.2 Emergency Manual Mode (PLC Failed) / Smart Relay take over
.3 Safe shutdown in response to a power failure.
.4 Quality and quantity of desired product.

3.5 STAGE 4: FACILITY STARTUP TESTING AND FINE TUNING

.1 For specific treatment processes the Engineer/Consultant’s guidelines for 
acceptance testing must be followed as provided in the specification 
package.
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.2 Prior to Facility Startup testing the Contractor must have the following 
documentation complete and on hand during the testing:
.1 All test reports (Manufacturer’s, as well as equipment, per 

respective division, and subsystems).
.2 Shop Drawings and Product Data.
.3 Contract Documents and Redline drawings.

.3 Responsibilities:

.4 Engineer/Consultant will do the following during System and Integrated 
Systems Testing and fine-tuning.
.1 Assist in the coordination of the preplanned integrated system 

performance tests under conditions simulating, the extent possible, 
full and partial operating loads and emergency load conditions.

.2 Record test results.

.3 Diagnose problems and determine whether they are the result of 
Contract Deficiencies.

.4 Request repeat tests as required following correction of Contract 
Deficiencies and execution of Change Orders by Contractor and 
verify results.

.5 Provide direction and instruct in the fine-tuning of the systems 
under test to satisfy the operating requirements.

.5 Contractor shall do the following during System and Integrated Systems 
Testing and fine-tuning.
.1 Conduct Integrated System testing.
.2 Modify operating parameters of the systems to satisfy the fine 

turning requirements outlined by the Engineer/Consultant, so as to 
ensure proper system operation. For Example:
.1 Make adjustments that may become apparent as testing 

proceeds.
.2 Modifications to suit changes as equipment settles down 

during the “running in” period.
.3 Documentation of results.
.4 Diagnosis of problems.
.5 Correct Contract Deficiencies previously outstanding and 

those identified during Integrated Systems Testing and Fine-
Tuning.

.6 Execute Change Orders issued by the Engineer/Consultant.
.3 Fine-tuning shall provide for the adjustment of the systems and 

integrated systems testing have shown a need.
.6 START-UP PROGRESS MEETINGS



City of Iqaluit
LS No. 01, SRS and 
Lower Sewer

ELECTRICAL STARTING 
AND COMMISSIONING

Section 26 56 08
  Page 5 of 6 

.1 Start-up meetings shall be held prior to each SYSTEMS and 
INTEGRATED SYSTEMS tests.

.2 The Contractor shall put forward the agenda, chair the meeting as 
well as record and distribute the minutes.

.3 Meetings shall introduce, monitor progress, and resolve any issues 
or deficiencies relating to the Startup Process.

.4 Based on the requirements of the agenda the attendees shall 
include but not be limited to:
.1 Contractor’s representatives: Contractor’s site 

superintendent, mechanical and electrical Subcontractors, 
controls Subcontractor and when so requested by the 
Engineer/Consultant: suppliers, inspection and testing 
companies and their parties involved in the Work.  
Contractor’s representatives shall be qualified and 
authorized to act on behalf of the party each represents.

.2 Owner’s representatives: Project Managers, Consulting 
Engineer/Consultant’s, Operations and Maintenance 
representatives as required.

.5 Provide sufficient notice (minimum 72 hours) prior to commencing 
tests.

.6 Coordinate all sub-trades, other divisions, manufacturers, suppliers 
and other specialists as required to ensure all phases of Work shall 
be properly organized prior to commencement of each particular 
testing procedure. Establish all necessary staffing requirements.

.7 Coordinate starting of mechanical equipment and systems with 
testing and demonstration and instruction of:
.1 Electrical equipment and systems as specified.
.2 Mechanical equipment and systems as specified.
.3 Other equipment and systems as specified.

3.6 LEVEL 1: SYSTEM VERIFCATIONS

.1 System tests shall verify proper operation of each system individually, 
including operation of ancillary subsystems.

.2 All related component and subsystem verifications must be completed and 
approved prior to the execution of the system verifications.

.3 To ensure system operations conform with the contract documents:
.1 Each system is operated for as long as required to commission the 

project and to verify performance.
.2 Results of testing and procedures are checked and verified to be 

correct within stated tolerances. If inconsistencies appear between 
reported results and demonstrated values, the relevant testing 
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procedures are repeated and adjustments made until satisfactory 
results are obtained.

3.7 LEVEL 2: INTEGRATED SYSTEMS VERIFICATIONS 

.1 The intent of these tests is to prove proper operation of the completed 
facility operating as an integrated system.

.2 All relate component, subsystem and systems verifications must be 
completed and approved prior to the execution of the integrated system 
verifications.

.3 Tests shall include:
.1 Behavior during plant power failure.
.2 Behavior during PLC failure.
.3 Failure of critical components in worst case scenarios.
.4 System interlocks.
.5 Operation in Auto, Manual, Emergency Manual modes.

.4 To ensure operation conforms with the contract documents:
.1 Verify performance of system operating in conjunction with one 

another under all conditions and modes of operation. Each system 
is operated for as long as required to commission the project and to 
verify performance.

.2 Results of testing and procedures are checked and verified to be 
correct within stated tolerances. If inconsistencies appear between 
reported results and demonstrated values, the relevant testing 
procedures are repeated and adjustments made until satisfactory 
results are obtained.

3.8 COMPLIANCE WITH DEFINED PROCEDURES

.1 Failure to follow the specific instructions defined herein pertaining to 
correct starting procedures may result in re-evaluation of equipment by 
independent testing agency selected by Engineer/Consultant at the 
Contractor’s expense. Should results reveal that equipment has not been 
started in accordance with specified requirements, equipment may be 
rejected. If rejected, remove equipment from site and replace. 
Replacement equipment shall also be subject to full starting procedures, 
using same procedures specified on the originally installed equipment.

.2 Performance testing of any system by Engineer/Consultant does not 
reduce the Contractor’s obligations for complete testing and start-up 
systems as specified

END OF SECTION
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Part 1 General

1.1 INTENT

.1 Provide demonstration and instruction sessions to familiarize the Owner's 
operation and maintenance personnel with electrical systems and their 
operation and maintenance.

1.2 MANUFACTURER’S SITE SERVICES 

.1 Arrange and pay for appropriately qualified manufacturer's representatives 
to provide or assist in providing electrical equipment and systems 
demonstration and instruction as specified herein.

1.3 CONTRACTOR

.1 The Engineer/Consultant will chair demonstration and instruction 
sessions.

.2 Establish agendas for demonstration and instruction sessions in 
conjunction with the Engineer/Consultant. Coordinate scheduling of 
sessions with the Engineer/Consultant and the Owner.

1.4 DEMONSTRATION AND INSTRUCTION SEMINARS

.1 Prepare a schedule identifying the proposed sequence of demonstration. 
Sequence of demonstration shall correspond to full system starting.

.2 Include a description of each system, and each piece of equipment.

.3 Instruct the Owner and his maintenance staff on operation and 
maintenance procedures of all major electrical systems. This instruction 
shall be performed twice, once when systems are being energized and 
tested and once before building is turned over to the Owner.

.4 Answer all questions raised by the Engineer/Consultant at 
demonstrations. If unable to satisfactorily answer questions immediately, 
provide written response within three days.   

Part 2 General

2.1 NOT APPLICACABLE

Part 3 Execution

3.1 SYSTEM DEMONSTRATIONS

.1 Variable Frequency Drives 
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.1 Selecting and reading information from operator interface.

.2 Interlocking mechanisms for leakage, overtemperature, low oil, and 
how to acknowledge and reset alarms. Include methodology for 
actions to take in response to alarms.

.3 Local – Remote operation of the VFD / Smart Starter.

.4 Reading and interpreting VFD / Smart Starter Error Codes.

.5 Communications configuration and connection to control network 
for automated controls.

.6 Basic troubleshooting to assist service engineers in assessing 
problem over phone prior to coming to site.

.2 Utility-Generator Transfer Scheme
.1 Local-Remote operation of the Generator.
.2 Basic troubleshooting to assist services engineers in assessing 

problems over phone prior to coming to site.
.3 Review transfer scheme and associated testing.

.3 Motor Control Center
.1 Operation and lockout procedure of all disconnects and breakers.
.2 Overview of all safety requirements for typical daily operations.
.3 Operation of all equipment installed integral to MCC.
.4 Viewing and interfacing with all displays installed on the doors of 

the MCC.

3.2 SAFETY AND LOCKOUT PROCEDURES

.1 Instruct operators on locking out 600 Volt and 120-208 Volt power circuits, 
and powering down of equipment should equipment faults occur.

END OF SECTION
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Part 1 General

1.1 GENERAL INSTRUCTION

.1 Provide a complete inventory of electrical spare parts and maintenance 
materials as specified.

.2 Provide all special tools required for normal maintenance in a heavy 
gauge, corrosion resistant metal box complete with lock and keys.

.3 Provide wall mounted metal cabinet with adjustable shelving and hinged 
locking door to house all spare parts associated with power system.

.4 See Section 40 70 15 for additional information on instrumentation and 
controls spare parts.

Part 2 Products

2.1 SPARE PARTS

Spare Parts and Maintenance Materials Schedule
Item              Quantity

.1 Motor Control Center
.1 VFD Control Board         1
.2 VFD Keypad         1
.3 VFD Ethernet Card         1
.4 12” Cooling Fan (120 V(ac))         2
.5 Thermostat         1
.6 Split-core CT         1
.7 CT Mounting Bracket         1
.8 Spare Control Transformer c/w all fuses and holders         1
.9 Elapsed Time Meter         1
.10 Operating Coil for Each Size Starter:         1
.11 Interposing relays, 120 V(ac), 4PDT, LED Indication         4
.12 Spare Control Terminals                     50
.13 Push Buttons:                       1 of each type
.14 Indicating Lights:                                      2 of each type and color
.15 Selector Switches:                        1 of each type
.16 Potentiometer         1
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Item              Quantity

.2 Luminaires
.1 Ballasts:          2 of each type

.3 Lamps
.1 Lamps:                                                  2 of each size and type

.4 Receptacles / Switches
.1 15 Amp Duplex Receptacles                       2 of each color/type
.2 Light Switches                                                     2 of each type

.5 Generator Engine:
.1 Fuel Filter Replacement Elements:                   2
.2 Lube Oil Filter Replacement Elements:                        2
.3 Air Cleaner Filter Elements:                   2
.4 Sets of Fuses for Control Panel:                     4 of each size

.6 Motor Starters 
.1 Stationary Contacts             3 of each size and type
.2 Movable Contacts             3 of each size and type
.3 Auxiliary Contacts             1 of each size and type
.4 Control Transformer                           1 of each type
.5 Operating Coil                 1 of each type
.6 Fuses                            3 of each type
.7 Indicator Lamp Unit (complete)                            1 of each type
.8 Indicating Lamp Bulbs                                  10% used

.7 PLC Enclosure Materials         See Section 40 70 15

Part 3 Execution

3.1 Not Applicable

END OF SECTION
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Part 1 General

1.1 DESCRIPTION

.1 This section specifies general clauses applicable to the supply and 
installation of all communications equipment.

.2 The Work under this section shall include the supply, installation, testing 
and start-up of the communications equipment to provide a complete and 
workable installation in accordance with the drawings and specifications, 
and all applicable codes, standards, and ordinances. Any Work and/or 
other necessary materials that are not specifically mentioned in the 
specifications or shown on the drawings, but are necessary to complete 
the installation, shall be furnished by the Contractor, at no extra cost, as if 
specifically mentioned herein and detailed.

1.2 DEFINITIONS

.1 Supply: supply material only; installation by others.

.2 Install: install and assist in commissioning of materials supplied by other 
trades, vendors, or Owner.

.3 Provide: supply, install and commission material supplied in the work of 
this division.

.4 EtherNet/IP: Industrial communications protocol managed by ODVA which 
utilizes TCP, UDP, and IP over Ethernet to deliver CIP.

1.3 GENERAL REQUIREMENTS

.1 All material supplied and installed under this Contract shall be rated for the 
area of install, and it shall have a minimum life expectancy of 18 years. In 
case the material specified does not comply with this requirement, 
Contractor shall submit an alternate material and price as an add-on to the 
base bid price.

.2 The Contractor shall review be fully aware of all Owner standards and 
requirements regarding the installation of the system.

.3 The Contractor is responsible for the testing and commissioning of the 
entire installation under this Contract. During system commissioning a 
representative of both the Engineer/Consultant and the System Operator 
shall be present.

.4 The Contractor shall be responsible for completing an organized and 
documented plan for equipment and instrumentation procurement and 
commissioning procedures.
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.5 The Contractor shall conduct a site visit to examine the worksite and 
become familiar with all features and characteristics affecting the Work.

.6 The Contractor shall be responsible for maintaining accurate as-built 
mark-ups for all drawings provided as part of the design basis.

.7 The Work shall be performed in accordance with the attached drawings 
and specification and shall include but not be limited to the following:
.1 The Work for City of Iqaluit Lift Station No.01, SRS and Sewer 

Upgrades.
.8 The process data network shall be an Ethernet network connection 

between the existing PLC control panel and the new control panel CP-01-
001.

.9 Provide communication links to all designated devices identified in the 
detailed drawings and as specified herein. For all instances identified in 
this item, the communication protocol shall be EtherNet/IP. Provide 
protocol converters / communication gateways or cards where / if 
required, such as on VFDs that are not configured as having Ethernet I/P.

.10 Provide set-up, configuration, and verification of all protocol converters 
installed.

.11 Provide mark-ups for as-builts of wiring layouts, cable tagging and 
termination blocks. Coordinate with other Divisions.

.12 All cable shall be installed in a neat and functional manner, with final 
approval by the Engineer/Consultant and Owner.

1.4 CODES AND STANDARDS

.1 All installations shall be done in accordance with the Canadian Electrical 
Code (latest edition).

Part 2 Products

2.1 MATERIALS

.1 Supply, install and terminate all data and telecommunication cabling as 
required. Provide all wall plates, patch panels and other components as 
required to provide a clean installation.

.2 Supply and install conduit and cable tray as required for communications 
cable routing.

.3 Provide a single N-TRON 116TX 16-port Ethernet switch, to be installed 
within the new PLC cabinet (CP-01-001) (Refer to Section 40 70 40 for 
further detail). This shall provide connections to the PLC, HMI, MCC line-
up, VFDs, programming port, and connection to the new Remote IO 
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chassis in the existing PLC control panel as shown on the detailed 
drawings. 

.4 Ethernet cable is to be of type CAT-6 with properly terminated ends to 
ANSI/TIA/EIA 568A wiring standards to support gigabit Ethernet.

Part 3 Execution

3.1 SITE CONDITIONS

.1 Provide a cable routing plan to be reviewed with the Engineer/Consultant 
before installation. Any modifications to layout shall be clarified with the 
Engineer/Consultant in writing before installation proceeds.

3.2 INSTRUMENTATION AND CONTROLS WIRING

.1 Refer to Division 40 for scope of work requirements relevant to the 
communications equipment.

END OF SECTION
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Part 1 General

1.1 SCOPE OF WORK

.1 Connections to the existing fire alarm control panel within the Lift Station 
to carry out fire alarm and protection functions including receiving alarm 
signals, initiating general alarm, supervising system continuously, 
actuating zone annunciators, and initiating trouble signals.

1.2 REFERENCE STANDARDS

.1 Health Canada/Workplace Hazardous Materials Information System 
(WHMIS):
.1 Safety Data Sheets (SDS).

.2 National Research Council Canada (NRC):
.1 National Building Code of Canada – Alberta Edition (NBC).

.3 Underwriter's Laboratories of Canada (ULC):
.1 CAN/ULC-S524-2014, Standard for the Installation of Fire Alarm 

Systems.
.2 CAN/ULC-S525-2016, Audible Signal Device for Fire Alarm 

Systems.
.3 CAN/ULC-S526-2016, Visual Signal Devices for Fire Alarm 

Systems.
.4 CAN/ULC-S527-2019, Control Units.
.5 CAN/ULC-S528-2014, Manual Pull Stations for Fire Alarm 

Systems.
.6 CAN/ULC-S529-2016, Smoke Detectors for Fire Alarm Systems.
.7 CAN/ULC-S530-M1991, Heat Actuated Fire Detectors for Fire 

Alarm Systems.
.8 CAN/ULC-S536-2019, Standard for Inspection and Testing of Fire 

Alarm Systems.
.9 CAN/ULC-S537-2013, Standard for Verification of Fire Alarm 

Systems.

1.3 ACTION AND INFORMATIONAL SUBMITTALS

.1 Product Data:

.2 Submit manufacturer's printed product literature, specifications and 
datasheet in accordance with Section 01 33 00 - Submittal Procedures.

.3 Shop Drawings:
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.1 Submit shop drawings in accordance with Section 01 33 00 - 
Submittal Procedures.

.2 Include:
.1 Layout of equipment.
.2 Zoning modifications.
.3 Complete wiring diagram, including schematics of modules.

.4 Quality assurance submittals: submit following in accordance with Section 
01 33 00 - Submittal Procedures.
.1 Certificates: submit certificates signed by manufacturer certifying 

that materials comply with specified performance characteristics 
and physical properties.

.2 Instructions: submit manufacturer's installation instructions.

.3 Manufacturer's Field Reports: manufacturer's field reports specified.

.4 Verification Reports: submit field verification reports.
.5 Closeout Submittals:

.1 Submit maintenance and engineering data for incorporation into 
manual specified in Section 01 78 00 - Closeout Submittals in 
accordance with CSA S524.

.2 Complete all testing requirements including all required testing 
forms and checklists which shall be completed and submitted to the 
Engineer and Owner.

.3 Submit approved submittals and drawings immediately after 
approval but no later than fifteen (15) working days to prior to final 
inspection.

.4 Submit following:
.1 Manufacturer's Data for:

.1 Manual pull stations.

.2 Heat detectors.

.3 Alarm horns c/w strobe.

.4 Wiring.

.5 Outlet boxes.

.6 Fittings for conduit and outlet boxes.
.2 System wiring diagrams:

.1 Submit complete wiring diagrams of system showing 
points of connection and terminals used for electrical 
connections in the system.

.2 Show modules, relays, switches and lamps in control 
panel.

.3 Design data: Power Calculations:
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.1 Submit design calculations for new work specified to 
substantiate that battery capacity exceeds 
supervisory and alarm power requirements.

.2 Intent of work is to add new initiating and 
audible/visual devices to existing fire alarm panel.

.3 Schedules:
.1 Conductor wire marker schedule.

.4 Test Reports:
.1 Preliminary testing:

.1 Final acceptance testing.

.2 Submit for inspections and tests specified 
under PART 3 - FIELD QUALITY CONTROL.

.2 Completed and accepted Fire Alarm Verification 
Inspection (FAVI) test.

1.4 QUALITY ASSURANCE

.1 Qualifications:
.1 Installer: company or person specializing in fire alarm system 

installations (approved by manufacturer with documented 5 
experience).

.2 Provide services of representative or technician from manufacturer of 
system, experienced in installation and operation of type of system being 
provided, to supervise installation, adjustment, preliminary testing, and 
final testing of system and to provide instruction to project personnel.

.3 System:
.1 To TB OSH Chapter 3-04.
.2 Subject to Fire Commissioner of Canada (FC) approval.
.3 Subject to FC inspection for final acceptance.

.4 Extra Materials:
.1 Include three (3) spare glass rods for manual pull box stations if 

applicable.
.5 Maintenance Service:

.1 Provide one year's free maintenance with two inspections by 
certified fire alarm technician during warranty period. Inspection 
tests to conform to CAN/ULC-S536. 

.2 Submit inspection report to the Owner.

1.5 DELIVERY, STORAGE, AND HANDLING

.1 Packing, shipping, handling, and unloading:
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.1 Deliver, store and handle in accordance with Division 01.

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

Part 2 Products

2.1 MATERIALS

.1 Equipment to match existing devices on site for:
.1 Manual pull stations
.2 Fixed temperature heat detectors
.3 Smoke detectors
.4 Alarm horns c/w strobe

.2 Field verify existing fire alarm equipment makes / models to select 
compatible fire alarm system products for new Electrical Room and Pump 
Room. Install consistent with existing system.

.3 Equipment and devices: CSA or ULc listed and labelled and supplied by 
single manufacturer.

.4 Audible signal devices: to CAN/ULC-S525.

.5 Visual signal devices: to CAN/ULC-S526.

.6 Manual pull stations: to CAN/ULC-S528.

.7 Smoke detectors: to CAN/ULC-S529.

.8 Thermal detectors: to CAN/ULC-S530.

2.2 EXISTING FIRE ALARM SYSTEM

.1 Existing fire alarm panel:
.1 Edwards EST – Fire Shield

.2 If required, increase battery size to provide 24 hours of supervisory and 30 
minutes minimum of alarming for new and existing devices.

2.3 SYSTEM OPERATION

.1 Addition of new devices to integrate with the current system operation for 
supervision, alarming, and annunciation. 

.2 Contractor shall verify existing system operation prior to ordering or 
installing new fire alarm devices.

.3 Supplier to size and ensure existing NAC circuits and all existing power 
supplies do not become overloaded.



City of Iqaluit
LS No. 01, SRS and 
Lower Sewer

FIRE DETECTION AND ALARM    Section 28 46 00
Page 5 of 12 

2.4 MANUAL ALARM STATIONS

.1 Provide manual alarm stations within each new room added onto the 
existing Lift Station (new Electrical Room, new Pump Room).

.2 Manual alarm stations to be manufactured by Edwards and be capable of 
integrating into the existing fire alarm system. Where possible, devices 
shall be Class A addressable devices.

.3 Provide non-coded single action type with mechanical reset features.
.1 Non-coded single pole normally open contact for single stage.
.2 General alarm key switch for two stage system.

.4 Stations: surface mounted and interior type as indicated.
.1 For surface mounting provide station manufacturer's approved back 

box.
.2 Back box finish to match station finish.

.5 Equip each station with terminal strip with contacts of proper number and 
type to perform functions required.

.6 Station colour: red.

.7 Provide station with visible indication of operation.

.8 Restoration to require use of key.
.1 Keys: identical throughout system for stations and control panel(s).

.9 Mount stations with operating lever between 1050 – 1150 mm above 
finished floor.

.10 Where weatherproof stations are required, provide stations with cast 
metal, weatherproof housings with hinged access doors.
.1 Finish housings with red enamel paint and provide permanently 

affixed metal engraved signage indicating "FIRE ALARM" in both 
English and Inuit (Inuktitut) languages with white letters of 19 mm 
high.

.11 Pull stations installed within hazardous rated areas shall be rated for the 
area of install (Zone 1, Gas Groups C and D within the Pump Room).

2.5 AUTOMATIC ALARM INITIATING DEVICES

.1 Provide fire detectors within each new room added onto the existing Lift 
Station (new Electrical Room, new Pump Room). The drawings have 
assumed heat type fire detectors, however verify the existing detector type 
onsite and match existing.

.2 Fixed Temperature Rate-Of-Rise Detectors to be manufactured by 
Edwards and be capable of integrating into the existing fire alarm system.
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.3 Smoke Detectors to be manufactured by Edwards and be capable of 
integrating into the existing fire alarm system.

.4 Combination Fixed Temperature Rate-Of-Rise Detectors (Spot Type): 
designed for surface outlet box mounting and supported independently of 
conduit, tubing or wiring connections. Bases shall be addressable to allow 
for detector replacement or removal for maintenance without the 
requirement of reverification upon re-installation of the detector (function 
test detector upon re-install, reverification not required).
.1 Contacts: self-resetting after response to rate-of-rise actuation
.2 Operation under fixed temperature actuation to result in external 

indication.
.3 Detector units located in boiler rooms, showers, or other areas 

subject to abnormal temperature changes to operate on fixed 
temperature principle only.

.5 Locate detectors in accordance with their listing by ULC and the 
requirements of CAN/ULC-S524 and NFPA 72, except provide at least 2 
detectors in rooms of 54 square meters or larger in area.

.6 Mount detectors at underside of ceiling or deck above unless otherwise 
indicated.
.1 For mounting heights greater than 3 m above floor level, reduce 

actual detector linear spacing from listed spacing as required by 
CAN/ULC-S524 and NFPA 72.

.2 For heights greater than 9 m space detectors no farther apart than 
30% of their listed spacing.

.7 Temperature rating of detectors: in accordance with CAN/ULC-S524 and 
NFPA 72.

.8 Locate detectors minimum 300 mm to lighting fixtures and not closer than 
450 mm to air supply or return diffuser.

.9 Ensure detectors, located in areas subject to moisture or exterior 
atmospheric conditions or hazardous locations as defined by the 
Canadian Electrical Code and NFPA 70, are approved for such locations.

.10 Provide detectors with terminal screw type connections.

.11 Removal of detector head from its base to cause activation of system 
trouble signals if detectors are provided with separable heads and bases.

.12 Fire detectors installed within hazardous rated areas shall be rated for the 
area of install (Zone 1, Gas Groups C and D within the Pump Room).



City of Iqaluit
LS No. 01, SRS and 
Lower Sewer

FIRE DETECTION AND ALARM    Section 28 46 00
Page 7 of 12 

2.6 AUDIBLE SIGNAL DEVICES

.1 Provide audible horns within each new room added onto the existing Lift 
Station (new Electrical Room, new Pump Room).

.2 Audible device(s):
.1 Horns: 88 dB (minimum), mounting equipment as required, voltage 

as required under existing fire alarm system.
.2 Horns installed within the Pump Room shall be Zone 1, Gas 

Groups C and D rated.
.3 Manufactured by Edwards 

.3 Do not exceed 80 percent of listed rating in amperes of notification 
appliance circuit. Provide additional circuits above those shown if required 
to meet this requirement.

.4 Provide appliances specifically listed for outdoor use in locations exposed 
to moisture.

.5 Finish appliances in red colour.

.6 For surface mounting provide appliance manufacturer's approved back 
box. Back box finish to match appliance finish.

.7 Provide audible signal devices as part of combination horn/strobe units.

.8 Audible signal devices installed within hazardous rated areas shall be 
rated for the area of install (Zone 1, Gas Groups C and D within the Pump 
Room).

2.7 VISUAL ALARM SIGNAL DEVICES

.1 Provide visual alarm signal devices within each new room added onto the 
existing Lift Station (new Electrical Room, new Pump Room).

.2 Surface-mounted assembly of stroboscopic type suitable for use in 
electrically supervised circuit and powered from notification appliance 
circuit(s).

.3 Manufactured by Edwards. 

.4 Appliances: minimum of 15 candela measured as approved by ULC, but 
not less than effective intensity required by CAN/ULC-S524 or as shown 
on Drawings.

.5 Protect lamps with thermoplastic lens and labelled "FIRE" in letters at 
least 12 mm high.

.6 Provide visible appliances within 300 mm of each audible appliance.

.7 Provide visual alarm signal devices as part of combination horn/strobe 
units.
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.8 Visual alarm signal devices installed within hazardous rated areas shall be 
rated for the area of install (Zone 1, Gas Groups C and D within the Pump 
Room).

2.8 END-OF-LINE DEVICES

.1 End-of-line devices to control supervisory current in signaling / alarm 
circuits as required, sized to ensure correct supervisory current for each 
circuit. Open, short, or ground fault in any circuit shall alter supervisory 
current in that circuit, producing audible and visible alarm at main control 
panel and remotely as indicated / required.

2.9 CONDUIT

.1 Refer to Section 26 05 33.13 – Conduit for Electrical Systems.

.2 Electrical Metallic Tubing (EMT) with watertight fittings / connectors in 
electrical rooms and general purpose areas shall be permitted.

.3 Rigid aluminum or rigid steel conduit within process rooms shall be used.

2.10 WIRING

.1 Wire for 120 V circuits: No. 12 AWG minimum solid copper conductor.

.2 Wire for low voltage DC circuits: No. 14 AWG minimum solid copper 
conductor

.3 Wire to remote annunciators: No. 18 AWG minimum solid copper 
conductor.

.4 Insulation 75 degrees C minimum with nylon jacket.

.5 Colour code wiring.

.6 Install all wiring in compliance with Canadian Electrical Code and 
CAN/ULC-S524, including spacing of all raceways and separation of 
outgoing and return circuits in dedicated raceways.

.7 Class A Devices: Fire detector cable shall 2-wire Fire Alarm Cable, 100% 
aluminum foil shielded, PLV jacketed, armoured PVC, AIA/PVC, 300 Volt, 
minimum FT4 rated, as manufactured by Texcan or approved equivalent. 
Conductors to be #18 AWG (minimum) with solid stranding unless 
upsizing is required due to cable lengths to maintain voltage drop within 
manufacturer’s specifications. Cable must be CSA certified. Typical of all 
Class A circuit wiring, the primary wiring circuit and the alternate wiring 
circuit shall be installed in separate raceways or cable assemblies having 
a minimum separation of 300mm where the cables are installed vertically 
and 1200mm where the cables are installed horizontally, except where 
permitted in CAN/ULC-S524 Standard for Installation of Fire Alarm 
Systems.
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.8 Class B Devices: Alarm horn-strobes and manual fire pull stations shall 
utilize 2-wire Fire Alarm Cable, 100% aluminum foil shielded, PLV 
jacketed, armoured PVC, AIA/PVC, 300 Volt, minimum FT4 rated, as 
manufactured by Texcan or approved equivalent. Conductors to be #18 
AWG (minimum) with solid stranding unless upsizing is required due to 
cable lengths to maintain voltage drop within manufacturer’s 
specifications. Cable must be CSA certified.

.9 Provide all wiring as required to provide for a complete and functional 
system.

2.11 LINE VOLTAGE SURGE SUPPRESSOR

.1 Suppressor: ULC approved with maximum 330 Volt clamping level and 
maximum response time of 5 nanoseconds.

.2 Suppressor: multi-stage construction which includes inductors and silicon 
avalanche zener diodes.

.3 Equip suppressor with light emitting diode which extinguishes upon failure 
of protection components.

.4 Fuses: externally accessible.

.5 Wire in series with incoming power source to protected equipment using 
screw terminations

2.12 AS-BUILT RISER DIAGRAM

.1 Fire alarm system riser diagram: on black lamicoid sheet with bevelled 
edges, white lettering and designations, in glazed frame minimum size 
600 x 600 mm.
.1 A passive graphic is acceptable as an alternate to a riser diagram.

2.13 SPARE DEVICES

.1 Provide one (1) spare Zone 1 rated fire detector.

.2 Provide one (1) spare Zone 1 rated horn/strobe unit.

.3 Provide one (1) spare Zone 1 manual pull station.

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 systems in accordance with CAN/ULC-S524.

.2 Locate and install manual alarm stations and connect to alarm circuit 
wiring.

.3 Locate and install detectors and connect to alarm circuit wiring. Do not 
mount detectors within 450 mm of air outlets. Maintain at least 450 mm 
radius clear space on ceiling, below and around detectors. Locate duct 
type detectors in straight portions of ducts.

.4 Connect alarm circuits to main control panel.  Initiating circuits shall utilize 
Class A wiring.

.5 Typical of all Class A circuit wiring, the primary wiring circuit and the 
alternate wiring circuit shall be installed in separate raceways or cable 
assemblies having a minimum separation of 300mm where the cables are 
installed vertically and 1200mm where the cables are installed 
horizontally, except where permitted in CAN/ULC-S524 Standard for 
Installation of Fire Alarm Systems.

.6 Field adjust end of line resistor locations for audible / signal devices where 
new devices are added into the annunciation circuits. Remove existing 
end of line resistors where required and add in new end of line resistors.

.7 Locate and install signal and visual signal devices and connect to 
signaling circuits.

.8 Connect signaling circuits to main control panel.

.9 Install end-of-line devices at end of alarm and signaling circuits.

.10 Provide accurate set of record drawings of final install onsite.

.11 Verify power supply and battery loading following install of new equipment 
and confirm compliance with CAN/ULC requirements. If required, increase 
battery size to provide 24 hours of supervisory and 30 minutes minimum 
of alarming for new and existing devices.

3.3 FIELD QUALITY CONTROL

.1 Site Tests:
.1 Fire alarm system:

.1 Test each new device and alarm circuit to ensure manual 
stations, detectors transmit alarm to control panel and 
actuate general alarm.

.2 Check fire alarm annunciator panel to ensure zones are 
shown correctly.

.3 Simulate grounds and breaks on alarm and signaling circuits 
to ensure proper operation of system.
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.4 Class A circuits.
.1 Test each conductor on circuits for capability of 

providing alarm signal on each side of single open-
circuit fault condition imposed near midmost point of 
circuit. Reset control unit after each alarm function 
and correct imposed fault after completion of each 
test.

.2 Test each conductor on circuits for capability of 
providing alarm signal during ground-fault condition 
imposed near midmost point of circuit. Reset control 
unit after each alarm function and correct imposed 
fault after completion of each test.

.5 Class B circuits.
.1 Test each conductor on circuits for capability of 

providing alarm signal on line side of single open-
circuit fault condition imposed at electrically most 
remote device on circuit. Reset control unit after each 
alarm function and correct imposed fault after 
completion of each test.

.2 Test each conductor on circuits for capability of 
providing alarm signal during ground-fault condition 
imposed at electrically most remote device on circuit. 
Reset control unit after each alarm function and 
correct imposed fault after completion of each test.

.2 Manufacturer's Field Services:
.1 Obtain written report from manufacturer verifying compliance of 

Work, in handling, installing, applying, protecting and cleaning of 
product and submit Manufacturer's Field Reports as described in 
PART 1 - SUBMITTALS.

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

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

3.4 TRAINING

.1 Arrange and pay for on-site lectures and demonstrations by fire alarm 
equipment manufacturer to train operational personnel in use and 
maintenance of fire alarm system.

.2 Arrange and pay for on-site fire alarm verification inspection (FAVI) by 
certified third party and complete FAVI report. Submit successful report to 
the Engineer for review.
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END OF SECTION
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1 General 
 

 EXISTING CONDITIONS 

.1 Existing and surface features: 
.1 Conduct, with engineer site survey of existing conditions, utilities, 

survey benchmarks and monuments which may be affected by work. 
.2 Known underground and surface utility lines and buried objects are as 

indicated on site plan. Contractor responsible for confirming 
underground infrastructure with utility company location services. 

.3 Protect existing surface features which may be affected by work from 
damage while work is in progress and repair damage resulting from 
work. 

 MEASUREMENT FOR PAYMENT 

.1 Payment for granular fill and construction of grading will be incidental to 
other works. No separate payment for grading will be made. 

2 Products 
 

 MATERIALS 

.1 Aggregate will be subject to sampling by the engineer. 

.2 If requested, provide engineer with ready access to source and processed 
material for purpose of sampling and testing. 

.3 Contractor shall submit documentation to confirm that material conforms 
to requirements of Granular Classification as per City of Iqaluit Municipal 
Design Guidelines, January 2005 

3 Execution 
 

 SITE PREPARATION 

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

.2 Strip any organic material from the location of any new excavation or 
embankment construction, and stockpile on a designated area. 
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 DEWATERING 

.1 Keep work areas free of ice and snow while work is in progress. 

.2 Protect open work areas against flooding and damage due to groundwater 
collection. 

.3 Dispose of water in a manner not detrimental to potable water supply, the 
environment, or to public and private property, or any portion of work 
completed or under construction.  

 PROCESSING 

.1 Process aggregate uniformly using methods that prevent contamination, 
segregation and degradation. 

.2 Blend aggregates, if required, to obtain gradation requirements. Use 
methods and equipment approved by engineer. 

.3 When operating in stratified deposits use excavation equipment and 
methods that will produce uniform, homogenous aggregate. 

 HANDLING 

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

 STOCKPILING 

.1 If required stockpile aggregates on site in locations designated by 
engineer. 

.2 Stockpiling sites shall be level, well drained, and of adequate bearing 
capacity and stability to support stockpiled materials and handling 
equipment. 

.3 Do not use intermixed or contaminated materials. Remove and dispose of 
rejected materials as directed by engineer within 48 hours of rejection. 

.4 Stockpile materials in uniform layers of one (1) meter thickness. 

.5 Coning of piles or spilling of material over edges of pile will not be 
permitted. 

.6 During winter operations, prevent ice and snow from becoming mixed into 
stockpile or in material being removed from stockpile. 

 AGGREGATE STOCKPILE CLEANUP 

.1 Leave aggregate stockpile site in tidy condition. 

.2 Leave any unused aggregates in neat compact stockpiles as directed by 
engineer. 
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 FILL PLACEMENT 

.1 Dispose of surplus and unsuitable material in approved location. 
Location(s) will be identified at the pre-construction meeting. 

.2 Areas to be filled must be free from debris, snow and ice. 

.3 Do not use fill material which contains frozen lumps, ice, snow or debris. 

.4 Do not proceed with filling operations until engineer has inspected and 
approved installations. 

.5 Use Sand or other approved material for pipeline bedding and pipe berm 
surround. 
.1 Cradle half diameter of pipe using 300 mm depth. Remove any large 

rocks over 75 mm within 300 mm of pipe. After pipe is in place, cover 
to finished grade with native or granular backfill as detailed on the 
drawings. 

.2 Notify engineer prior to covering any pipeline. 

.3 Place layers simultaneously on both sides of work to equalize loading. 

.4 Place backfill material in uniform layers not exceeding 150 mm 
compacted thickness to grade indicated. Compact each layer to 98% 
standard proctor density from final grade to 1.5m below final grade, 
and 95% at depths below 1.5m. 

.6 Place fill to lines, grades and elevations as indicated. 

 TESTING 

.1 Inspection and testing of soil compaction will be carried out by certified 
testing laboratory and qualified personnel.   

.2 Submit testing procedure, frequency of tests, testing laboratory for 
approval by engineer. 

.3 Provide in a timely manner, test results to the engineer. 

 RESTORATION 

.1 Upon completion of work, remove surplus materials and debris, trim 
slopes, and correct defects noted by engineer. 

.2 Clean and reinstate areas affected by work as directed by engineer. 

.3 All roads, curbs, and sidewalks to be reinstated to original condition. 

.4 Iqaluit Square disturbance should be minimized. If any disturbance is 
required, features must be surveyed in advance such that they can be 
returned to original condition. 

 

End of Section 
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1 General 
 

1.1 REFERENCE STANDARDS 

.1 Specifications for aggregates and soils and the compaction of aggregates 
and soils refer to ASTM Sieve Analyses and ASTM Tests. 

.2 Other materials are specified with reference to CGSB Standards, CSA 
Standards, ASTM Standards and ASCII Standards. 

.3 City of Iqaluit Municipal Design Guidelines Jan 2005 

1.2 SUBMITTALS 

.1 At least 1 week before beginning work the contractor shall submit to the 
engineer for review, a complete and detailed outline of the procedures and 
methods that they will employ for this section of the WORK. 

.2 The contractor shall not begin work until the engineer has reviewed and 
approved the submittal. 

1.3 PRODUCT DELIVERY, STORAGE AND HANDLING 

.1 Deliver materials to the site and store in a manner such that granular 
materials are kept in separate piles and manufactured materials are stored 
according to the recommendations of the Manufacturer. 

.2 The owner reserves the right to have sampling of granular material as well 
as compaction tests carried out by an independent material testing firm to 
satisfy himself the specifications are met. Should results indicate that the 
specifications are not met, all costs related to the sampling, testing and 
correction of the problem will be charged to the contractor, unless the 
contractor can produce proof of compliance. 

.3 Frozen material and ice will not be accepted as backfill material. 

1.4 JOB CONDITIONS AND REGULATIONS 

.1 Perform work under observation of the Safety Act and General Safety 
Regulations of  Nunavut. 

.2 The contractor is responsible for posting of appropriate warning and traffic 
signs; supply and placing of barricades and protective hoarding. 

1.5 QUALITY ASSURANCE 

.1 If requested by the engineer, provide samples, test results, sieve analyses 
and reports for preliminary approval of imported granular materials. 
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.2 If requested by the engineer, provide samples, test results, sieve analyses 

and reports for preliminary approval of imported granular materials. 

1.6 DISPOSAL 

.1 All materials on site whether stockpiled, stored or excavated are the 
property of the owner, and the owner reserves the right to keep any part or 
all of the material. 

.2 The contractor shall dispose of debris, waste, unsuitable material, rock or 
excess material in accordance with the specifications or as requested by 
owner or City of Iqaluit. 

.3 The contractor is encouraged to reuse materials encountered on site to 
the extent they comply with the specifications in this Section. 

.4 The contractor shall dispose of all materials at sites yet to be defined. 
Location(s) will be identified at a pre-construction meeting. 

2 Products 

2.1 MATERIALS 

.1 Aggregate shall be classified as per City of Iqaluit Municipal Design 
Guidelines, January 2005. 

.2 Granular A, Crushed Stone or Crushed Gravel, shall comply with the 
following gradation. It shall be native, clean, well graded, organic free 
gravel with a minimum fractured face count of 60%. 

Sieve Size Percent Passing 
25 mm 100 
19 mm 85 - 100 
12.5 mm 65 - 90 
9.5 mm 50 - 73 
4.75 mm 35 - 55  
1.8 mm 15 – 40  
0.3 mm 

 0.075 mm 
5 – 22 
2 – 8 
 

.3 Granular B, Crushed Stone or Crushed Gravel, shall comply with the 
following gradation. It shall be native, clean, well graded, organic free 
gravel 

Sieve Size Percent Passing 
100 mm 100 
75 mm 95 – 100  
25 mm 45 – 100  
4.75 mm 25 – 70  
0.425 mm 4 – 50  
0.075 mm 0 – 8  
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.4 Granular C, Crushed Stone, Crushed Gravel, Screened Gravel or Stone, 

shall comply with the following gradation. It shall be native, clean, free of 
organic material, clay lumps, cementation, frozen material, and other 
deleterious materials. 

Sieve Size Percent Passing 
200 mm 100 
25 mm 50 - 100 
4.75 mm 20 - 100 
1.8 mm 10 - 100 
0.30 mm 2 - 65 
0.075 mm 0 – 8 
  

.5 Modified Granular C, Crushed Stone, Crushed Gravel, Screened Gravel, 
Stone or Sand, shall comply with the following gradation. It shall be clean, 
free of organic material, clay lumps, frozen material, and other deleterious 
materials. 

Sieve Size Percent Passing 
9.5 mm 100 
4.75 mm 55 - 100 
1.8 mm 30 - 100 
0.30 mm 10 - 50 
0.075 mm 0 – 10 
  

2.2 TESTING 

.1 The engineer reserves the right to retain the services of a materials testing 
firm to carry out any testing. 

2.3 COMMON EXCAVATION 

.1 Common excavation is the removal of all material encountered which is 
not classified as bedrock. 

.2 Topsoil: material capable of supporting good vegetative growth and 
suitable for use in top dressing, landscaping and seeding. 

2.4 COMMON FILL 

.1 Shall be native material found on site or imported, and free of stones 
larger than 100 mm in size, of frozen matter, of rubbish, organics or 
vegetation. 

2.5 RIP RAP 

.1 Use Class 1 Nominal Size 150 mm hand placed rock rip rap. 

.2 Rip Rap shall be: 
- 100% smaller than 200 mm or 11 kg 
- 20% smaller than 150 mm or 5 kg 
- 80% larger than 100 mm or 2 kg 
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2.6 CULVERT 

.1 Corrugated Steel Pipe in accordance with CSA CAN3-G401-M81. 

.2 Round, Plain Galvanized, 68 x 13 mm. 

.3 Diameter and length - as indicated on the DRAWINGS. 

.4 Wall Thickness - 16 gauge. 

.5 Couplings - Hugger Band type c/w O-ring Gaskets. 

.6 Culvert for pipe supports shall be corrugated steel, multi-plate, nestable 
sections, 12 gauge, galvanized. 

.7 Culvert shall be as manufactured by Armco or approved equivalent. 

.8 Minimum culvert diameter is 450mm, in accordance with the City of 
Iqaluit Municipal Design Guidelines.  

 

3 Execution 
 

3.1 CONSTRUCTION METHODS 
.1 General 

.1 The contractor is advised that the drawings and specifications, 
while based on a legal survey of the existing facilities or detailed 
survey information of existing site conditions, certain 
components may require confirmation during construction.  

.2 The location of property limits, fences and benchmark are 
shown on the drawings. The contractor is responsible to 
maintain and safeguard these throughout the construction 
period. 

.3 Should a benchmark have to be relocated for the purpose of 
construction, it shall be relocated on a permanent structure and 
properly identified. 

.4 The elevations and dimensions shown on the drawings are for 
the purpose of construction, measurement and evaluating 
progress payments. The contractor shall ensure that final 
elevations are adhered to. 

.5 The owner reserves the right to carry out independent testing of 
backfill materials and concrete as indicated above. 

.2 Placing and Compaction of Backfill Material 
.6 Rough grade to levels, profiles and contours allowing for surface 

treatment as indicated. 
.7 Slope rough grade away from building as shown on the 

drawings. 
.8 Compact filled and disturbed areas to 95% standard proctor 

density. Place embankment material in lifts not exceeding 150 
mm. 

.3 Drainage of Excavations 
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.9 The contractor shall take all the necessary measures to keep 

the excavations free of water at all times and to protect the 
excavations from damage that may be caused by rain, surface 
water run-off or otherwise. Create low points as required for 
pumping water out of the excavations or create temporary 
ditches to direct water away from the excavations. 

.10 The contractor shall, at his cost, be responsible for any 
additional excavation and backfill that may be required due to 
lack of proper drainage of the excavations and which would 
have as an effect the softening of the ground, and 
consequently, reducing in its bearing capacity. 

.4 Ditches 
.1 Regrade existing ditches as required by engineer or consultant. 

3.2 CONSTRUCTION CONDITIONS 

.1 Subgrade preparation shall not be undertaken during snow, 
heavy rain, freezing, or other unsuitable conditions when 
possible.  It is understood that much of this work will be 
performed during early winter months and contractor should 
leave allowances for additional fill for resulting ground settlement 
during summer months. 

3.3 STRIPPING OF TOPSOIL 

.1 Prior to commencing excavation operations, those areas designed by 
the engineer shall be stripped of all topsoil and unsuitable earth fill. 
Unsuitable material shall be disposed of as specified for waste 
excavated material. Boulders, and other deleterious matter shall be 
removed from the topsoil and disposed of as specified for waste 
excavated material. 

3.4 EXCAVATION 

.1 Material classified as common excavation shall be removed by 
acceptable methods to the design subgrade cross section, or as 
otherwise established by the engineer. Materials which, in the opinion 
of the engineer, are unsuitable for use as earth fill shall be removed 
and hauled to designated location. 

.2 Excavate to lines, grades, elevations and dimensions as indicated in the 
contract documents. 

.3 Notify engineer when bottom of excavations are reached. 

.4 Obtain engineer's approval of completed excavations. 

.5 Excavated material which is suitable for earth fill shall be 
stockpiled for future use or hauled directly to a designated location. 

.6 Suitable earth fill material shall be excavated in separate operations 
from excavation of material unsuitable for earth fill. 

.7 During excavation, the contractor shall arrange temporary drainage 
as is necessary to prevent the subgrade from becoming saturated. 
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3.5 STOCKPILING 

.1 Stockpiled material for future use shall be piled in such a manner that 
it will not endanger persons, the work, or adjacent properties. If the 
construction site is such that stockpiling of excavated material 
adjacent to the site is not acceptable, the contractor shall haul the 
material to an approved location. 

3.6 AUTHORIZED OVER EXCAVATION 

.1 Authorized over excavation will generally be that additional 
excavation required as a result of unsuitable natural foundation 
conditions. 

.2 Any over excavation must have prior approval of the engineer. 

.3 Authorized over excavation shall be replaced with granular 
materials as directed by the engineer. Replacement fill shall be 
placed as specified elsewhere herein. 

3.7 UNAUTHORIZED OVER EXCAVATION 

.1 Unauthorized over excavation will generally be that additional 
excavation required which is necessitated as a result of the 
contractor’s operation. 

.2 Replacement of unauthorized excavation shall be as specified for 
authorized excavation, but it will be at no cost to the owner. 

3.8 SUBGRADE PREPARATION 

.1 In areas where, after stripping, a fill in excess of 150 mm is required 
to bring the finished subgrade to the design subgrade cross 
section, earth fill shall be placed as specified elsewhere herein. 

.2 In areas where after stripping, a cut or a fill or 150 mm or less is 
required to bring the finished subgrade to the design subgrade 
cross section, the subgrade shall be scarified to a minimum depth 
of 150 mm below the design subgrade cross section and all 
material windrowed to one side. The exposed surface shall then be 
compacted to 95% of Standard Proctor Density (ASTM D 698-91), 
the windrowed material moved, and the compaction repeated on 
the other side. 

.3 At transitions between cut and fill areas, the subgrade shall be 
scarified and recompacted as specified above to a depth of 150 
mm for a distance of 15 metres. 

.4 The subgrade in cut areas shall be prepared 150 mm wider on 
each side than the required width of the finished base course. In fill 
areas, embankments shall then be constructed to the required 
width of the finished base course and specified side slopes. The 
finished subgrade shall be crowned and sloped as required to 
prevent ponding of water. 
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.5 Should any soft spots develop during the process of compaction, 

such areas shall be excavated and refilled as specified for 
authorized over excavation. Such additional excavation will be 
classified for payment as authorized over excavation unless the 
over excavation is necessitated as a result of the contractor’s 
operations. 

3.9 FILL TYPES AND COMPACTION 

.1 Use fill of types indicated on the drawings. Compaction densities are 
percentages of maximum densities obtained from ASTM D698 
corrected maximum dry densities. 

3.10 BEDDING AND SURROUND OF UNDERGROUND SERVICES 

.1 Place and compact granular materials for bedding and pipe surround 
of underground services as indicated in the drawings. Compact to 
98%. 

3.11 WATERING 

.1 If weather conditions and construction materials are such that 
watering may be required, the contractor shall maintain suitable 
watering equipment on the site. Watering shall be to control dust in 
the area of the Work and on all temporary accesses and to ensure 
optimum moisture conditions for earth fill compaction and subgrade 
preparation. 

.2 Water shall be obtained from natural sources as directed by the owner. 
Under no circumstances will the use of the domestic water supply be 
allowed, i.e. hydrants, faucets, stand-pipes, etc. 

.3 Water in excess of that required for optimum moisture conditions may 
be used only if considered necessary, to obtain the specified density. 

.4 Water shall be applied uniformly from a pressure type distributor 
equipped with suitable control apparatus and a spray bar and nozzles 
similar to those used on asphalt distributors. The distributor shall be 
filled from natural water sources. Splash plate type distributors or 
distributors with spray bars which discharge jets of water will not be 
allowed. 

3.12 DEWATERING AND HEAVE PREVENTION 

.1 The contractor shall provide the necessary pumps, or other 
equipment to keep excavations free of water. It will be the 
responsibility of the contractor to determine the amount of water to 
be encountered, and to include the cost of handling this water in his 
tender prices. 

.2 Discharge from pumps, shall be located and controlled in such a 
manner as not to cause loss or damage, nuisance on roads or walks, 
or injury to the public. 
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3.13 BACKFILLING 

.1 Backfill and fill to grades, contours, levels, and elevations indicated 
on the drawings. 

.2 Any damages done to Work due to compaction equipment will be the 
contractor sole responsibility for repair. 

 

3.14 FINISHED GRADE 
.1 The finished subgrade shall be within +/-15mm of the design grade and 

cross section. If the finished subgrade does not meet this tolerance, the 
contractor shall repeat the scarify and compact operations at no 
additional cost to the owner.  

 

3.15 COMPACTION TESTING 

.1 Inspection and testing of soil compaction will be carried out by 
testing laboratory designated by ULC. Costs of tests will be paid by 
the contractor.  

.2 Submit testing procedure, frequency of tests, testing laboratory as 
designated by ULC or certified testing personnel for approval and 
review. 

3.16 CLEANUP 

.1 Prior to completion of construction, existing and newly constructed 
drainage ditches, culverts, and other utilities shall be cleaned to 
remove any obstructions caused by the construction operation. 

.2 Loose granular material, and debris within the construction area 
resulting from the contractor’s operations shall be removed and 
disposed.  

End of Section 
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Part 1 General 

1.1 Scope of Work 

.1 The Scope of Work shall include design, supply, and installation of all piles, pile 
caps, and pile extensions. 

1.2 RELATED WORK SPECIFIED IN OTHER SECTIONS 

.1 Submittals and Shop Drawings    Section 01 33 00 

.2 Quality Control      Section 01 45 00 

.3 Concrete Forming and Accessories    Section 03 11 00 

.4 Concrete Reinforcing      Section 03 20 00 

.5 Excavating, Trenching and Backfilling   Section 02 32 50 
33.01 

1.3 REFERENCE STANDARDS 

.1 Perform pile foundation work in accordance with the following standards, except 
where specified otherwise.  All standards to be latest issue at time of tender.  
Provide one copy on site of the first four two standards listed below. 

.2 “The National Building Code of Canada". 

.3 Canadian Standards Association (CSA International) 
.1 CAN/CSA-G30.18, "Billet Steel Bars for Concrete Reinforcement". 
.2 CAN/CSA-G40.21, "Structural Quality Steels". 
.3 CAN/CSA-A3000, "Cementitious Material". 
.4 CSA-A23.1, "Concrete Materials and Methods of Concrete Construction". 
.5 CSA-A23.2, "Methods of Test for Concrete". 
.6 CSA-A283, "Qualification Code for Concrete Testing Laboratories" 

(including Supplement No. 1 - 1987). 
.7 CSA W59-03, "Welded Steel Construction (Metal Arc Welding)". 

.4 American Society for Testing and Materials International (ASTM) 
.1 ASTM A252, "Standard Specification for Welded and Seamless Steel 

Pipe Piles". 
.2 ASTM A252, "Welded and Seamless Steel Pipe Piles". 

1.4 REGULATIONS 

.1 Abide by the current bylaws and regulations of the province and/or municipality in 
which the work is located, and abide by the current laws and regulations with 
regard to public safety. 

.2 The regulations of the Minister of Labour, Occupational Health and Safety Act, 
the Workers' Compensation Board and other applicable acts administered by the 
authority having jurisdiction of the province apply to the work of this section. 

1.5 GEOTECHNICAL REPORT 

.1 Refer to the geotechnical report and associated supplements which are included 
in these specifications. 
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.2 Ensure the requirements of the geotechnical report and associated supplements 
are read and understood prior to commencing with work. 

1.6 EXISTING STRUCTURES, SERVICES AND UTILITIES 

.1 Confirm and establish the locations and extents of all underground structures, 
services, and utilities in the work area prior to commencement of piling work by 
notifying the applicable owners, authorities, or agencies.  Clearly mark such 
locations to prevent disturbance or damage. 

.2 Arrange and pay for disconnecting, removing, and capping services and utilities 
within area of piling work.  Disconnect and stub off as required by the authority 
having jurisdiction. 

.3 Place markers to indicate location of disconnected services and utilities.  Identify 
utility and service lines and capping locations on as-built drawings. 

1.7 PROTECTION AND SAFETY 

.1 Protect all underground structures, services and utilities and ensure they are not 
damaged by piling operations.  Repair any damage done to existing structures, 
services, and utilities at no additional cost to the contract.  Services indicated on 
the drawings are in accordance with available records.  The Contractor is 
responsible for verifying all locations in the field. 

.2 The Contractor is to undertake a thorough inspection of existing structures and 
facilities and document any existing damage.  The Contractor will be responsible 
for repairs of any damage caused by piling operations. 

1.8 SAFETY 

.1 Carry out piling work in accordance with the current Occupational Health and 
Safety Act construction safety regulations. 

1.9 QUALIFICATIONS 

.1 Engage a professional structural engineer registered in the Territory of Nunavut, 
fully qualified and experienced in the design of pile foundations to be responsible 
for the design of proposed piles and for the supervision of their installation. 

.2 The organization undertaking to weld under this section, if required, is to be fully 
approved by the Canadian Welding Bureau (CWB) under the requirements of 
CSA W47.1, Division 1 or 2.1 only.  Division 3 qualifications are not sufficient. 

1.10 DESIGN 

.1 Design piles in accordance to design parameters outlined in the geotechnical 
report. 

.2 Retain a professional engineer, registered in Nunavut, complying with the 
requirements of the Building Code and the Contract Documents, to take 
responsibility for: 
.1 Mix design. 
.2 Pile design. 
.3 Installation. 
.4 Certification of as-built load carrying capacity. 
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.3 Design pile caps and pile extensions in accordance with CSA A23.3 and 
specifications sections 03 11 00, 03 20 00, and 03 30 00. 

.4 Submit design criteria to the Consultant for review. 

1.11 ALTERNATES 

.1 Alternates will be considered only after closing of tender and will only be 
discussed with the successful Contractor on the base bid. 

.2 Alternates will be subject to: 
.1 A thorough review and unqualified acceptance by the geotechnical 

engineer retained by the Owner. 
.2 Evidence that a significant saving will be realized by the Owner. 

.3 Contractors will be responsible for additional cost of design checking, re-design, 
and re-drawing to accommodate the proposed alternate. 

.4 Alternates will be judged on the basis of at least vibration and sound 
transmission to adjacent properties. 

1.12 SUBMITTALS 

.1 Submittals are to be in accordance with Section 01 33 00 and in a form 
sufficiently complete to satisfy any authority having jurisdiction. 

.2 Prior to commencing the work, the Contractor's engineer is to submit 
documentation showing evidence of registration in the Territory of Nunavut as 
well as qualifications and experience.  The Contractor's engineer is to further 
acknowledge in writing that he or she has reviewed the specifications and 
drawings and is aware that he or she is to inspect the fabrication and installation 
of the work and certify the work at completion. 

.3 Submit in writing evidence of qualifications for welding under CWB. 

.4 When requested, submit copies of mill test reports properly correlated to the 
materials used for piling indicating yield and carbon content analysis. 

1.13 SHOP DRAWINGS 

.1 Submit shop drawings in accordance with Section 01 33 00 of these 
specifications. 

.2 Clearly indicate the following information: 
.1 Pile layout, schedule of installation and placing sequence. 
.2 Type of pile, sizes and details. 
.3 Load capacity of each pile. 
.4 Grade and details of steel and/or reinforcing used. 
.5 Elevation of pile bases. 
.6 Elevation of top of pile. 
.7 Pile cap sizes and details. 
.8 Type of cement, air content, slump and concrete strength. 

.3 Prepare shop drawings of piles under the seal and signature of the Contractor's 
professional engineer responsible for this design. 
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.4 Review of the shop drawings by the Engineer is intended to assist the Contractor 
and does not relieve the Contractor of responsibility for the completeness and 
accuracy of the work and its conformance with the contract drawings and 
specifications. 

1.14 QUALITY CONTROL 

.1 The Contractor's professional engineer responsible for this work is to inspect the 
installation of all piles on behalf of the Contractor in accordance with APEGGA 
"Responsibilities for Engineering Services for Building Projects" dated April 2001. 

1.15 INSPECTION 

.1 Full time pile inspection of piling operations will be carried out by an independent 
geotechnical firm retained and paid for by the Owner and approved by the 
Engineer in accordance with Section 01 45 00 of these specifications. 

.2 Inspection firm is to submit to the Consultant a final report summarizing their 
inspection and Contractor's degree of compliance with the contract documents 
and reviewed shop drawings, including any remedial requirements that may have 
been required during the course of work.  This report is to be submitted under the 
seal and signature of a professional geotechnical engineer registered in the 
Territory of Nunavut. 

.3 Notify the Contractor's Engineer and inspection and testing firm five (5) working 
days in advance of starting piling work on site. 

1.16 QUALITY CONTROL 

.1 The Contractor's professional engineer responsible for this work is to inspect the 
installation of piles on behalf of the Contractor in accordance with APEGGA "A 
Guideline - Responsibility for Structural Design on General Engineering and 
Building Projects" dated December 1987. 

.2 Perform concrete work in accordance with the requirements of CSA-A23.1 and 
Section 03 30 00 unless indicated otherwise herein. 

.3 The Contractor must not assign the responsibility of coordination of placing 
reinforcing steel and placing concrete. To this end, a full time qualified 
superintendent representing the Contractor is to be in attendance during all 
phases of the work. 

1.17 INSPECTION AND TESTING 

.1 Testing of concrete will be carried out by an independent testing firm certified in 
accordance with CSA A283, retained and paid for by the Owner and approved by 
the Consultant in accordance with Section 01400 of these specifications. 

.2 Test concrete in accordance with CSA-A23.2. 

.3 Conform to the requirements noted under Inspection and Testing of Concrete in 
Section 03300 of these specifications. 

1.18 FIELD RECORDS AND DRAWINGS 

.1 Maintain accurate records of all piles installed.  Records are to include the 
following: 
.1 Locations of piles. 
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.2 Sequence of placing. 

.3 Final base and head elevations. 

.4 Sizes and lengths of piles. 

.5 Condition of base material. 

.6 Date and time of placing piles. 

.7 Reinforcing details. 

.8 Identification of piles requiring drilling. 

.9 Details of unusual occurrences. 

.10 Inspector's name. 
.2 Submit three (3) copies of all field records and drawings to the Consultant. 

Part 2 Products 

2.1 STRUCTURAL STEEL 

.1 Steel H piles:  To CAN/CSA-G40.21, Type W - weldable steel, minimum yield 
strength of 300 MPa. 

.2 Steel pipe piles:  To CAN/CSA-G40.21, Type W - weldable steel, minimum yield 
strength of 300 MPa. 

.3 Pile reinforcement caps or shoes:  To CAN/CSA-G40.21, Type W - weldable 
steel, minimum yield strength of 300 MPa. 

.4 Cast steel pile driving points: Pruyn Point 75600 by Associated Pile and Fitting 
Corp. or approved equal. 

.5 Welding to conform to the requirements of CSA W59.  Do not splice materials 
without the written approval of the Consultant.  Where granted, provide a 
complete non-destructive examination by a certified inspection and testing firm 
approved by the Consultant.  Contractor to pay for all inspection and testing.  
Show all approved splices on the shop drawings. 

2.2 CONCRETE MATERIALS 

.1 Conform to the requirements noted under Concrete Materials in Section 03 30 00 
of these specifications and as noted herein. 

.2 Portland cement:  To CAN/CSA-A3000 Normal - Type GU. 

2.3 REINFORCEMENT 

.1 Reinforcing steel:  To CAN/CSA-G30.18, Grade 400 deformed billet steel bars. 

.2 Reinforcing steel: To CAN/CSA-G30.18, Grade 400W special low alloy deformed 
billet steel for welded bars with equivalent carbon content not exceeding 0.5. 

2.4 CONCRETE MIXES 

.1 Conform to the requirements noted under Concrete Mixes in Section 03 30 00 of 
these specifications and as noted herein. 

.2 Supply "controlled concrete" in accordance with CSA-A23.1. 
.1 Minimum compressive strength at 28 days:  25 MPa. 
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.2 Maximum aggregate size:  20 mm. 

.3 Maximum slump:  100 mm. 

2.5 STEEL CASINGS 

.1 Temporary Steel Pipe Casing: Seamless steel pipe in accordance with ASTM 
A252. 

Part 3 Execution 

3.1 PREPARATION 

.1 Protect structures, utilities, sidewalks, pavements, and other facilities from 
damage caused by settlement, lateral movement, vibration, and other hazards 
created by drilled concrete piling operations. 

3.2 INSTALLATION 

.1 Notify the Consultant and inspection and testing firm 24 hours prior to any 
installations on site. 

.2 Ensure site conditions are adequate to support piling equipment and to allow 
proper performance of pile operations. 

.3 Ensure piling equipment is adequate for soil conditions. 

.4 Do not use piling methods that could cause damage to nearby or existing 
structures. 

.5 Install piles where indicated on drawings. 

.6 Ensure pile shafts are installed vertically and that bases are founded in bearing 
material indicated in the geotechnical report. 

.7 Driven and Expanded Base Piles: 
.1 Ensure that ground conditions at pile locations are adequate to support 

pile driving operation and load testing operation. Make provision for 
access and support of piling equipment during performance of work. 

.2 Do not drive piles until excavation has been completed. 

.3 Do not drive piles within embankments until embankment has been 
placed and compacted to at least bottom elevation of pile cap. 

.4 When adjacent piles are spaced less than 5 shaft diameters apart, 24 
hours should elapse before driving of adjacent piles. 

.5 Do not drive piles within a radius of 9 m of concrete that has been in 
place less than 48 hours. 

.6 Do not drive battered piles until vertical piles within a radius of 3 pile 
diameters have been fully driven. 

.7 Monitor and record elevations of adjacent piles and surface structures 
during pile installations. When driving piles at or less than 5 shaft 
diameters (centre to centre) check and record the elevations of adjacent 
piles before and after driving. Report any vertical movements to the 
Consultant. 

.8 Re-drive piles lifted during driving of adjacent piles. 
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.9 To prevent breakthrough from one pile to another, install piles alternately. 
Where pile spacing is less than three diameters, do not place the 
adjacent pile before the previous pile concrete has set or for at least 24 
hours. 

.10 Arrange for and allow inspection of pile installation before and while piles 
are driven. 

.11 Use markers on driving hammer cable and drive tube to establish depth 
of driving tube. 

.12 Piles may be increased or decreased in length depending on soil 
conditions only as directed by the Consultant and in accordance with the 
stipulated unit price.  Ensure that where pile lengths are increased or 
decreased, adjacent piles are not undermined or capacities are not 
reduced. 

.13 Discontinue piling operations and immediately notify the Consultant in the 
event that unusual soil conditions are encountered such that pile load 
capacities cannot be obtained. 

.8 Drilled Concrete Piles 
.1 Clean pile bases of loose material (by hand methods if necessary), and 

place reinforcing steel and concrete. Perform these operations as soon as 
possible, but not later than two hours after drilling for each pile. Do not 
leave any unfilled shafts overnight. 

.2 Bottom surface of the pile shaft must be dry and free of disturbed soil or 
soil cement. 

.3 Arrange for and allow inspection of pile shafts and bases before concrete 
and reinforcing steel are placed. 

.4 Excavate shafts for closely spaced drilled concrete piles, and those 
occurring in fragile or sand strata, only after adjacent drilled concrete piles 
are filled with concrete and allowed to set. 

.5 Case pile shaft during drilling to prevent excessive water seepage and to 
prevent sloughing and caving of soil; use drilling mud as required to 
advance the pile shaft through sand fill, clay and silt deposits. 

.6 Place reinforcing steel in accordance with CSA-A23.1, and extend 
reinforcement into structure above as indicated on the drawings. Use four 
64 mm diameter by 450 mm long PVC pipes on the reinforcing steel cage 
at maximum 3000 mm on centre to ensure proper concrete cover for the 
reinforcing steel. 

.7 Place concrete in vertical piles where the shaft and base are dry by 
means of a chute minimum 4000 mm in length held rigidly and centered 
in the pile shaft and the rebar cage. Concrete discharged from the chute 
is to be prevented from striking the sides of the shaft and the rebar cage. 

.8 Remove water from any source by pumping to allow placing concrete in 
dry conditions. 

.9 Protect concrete from freezing. Do not place concrete against frozen 
ground. 

.9 Steel Reinforcement 
.1 Coordinate fabrication of reinforcement with Section 03 20 00. 



City of Iqaluit 
LS No. 01, SRS and Lower Sewer 

Pile Foundations, General 
Requirements 

Section 31 61 13 
Page 8 of 9  

 
 

.2 Clean reinforcement of loose rust and mill scale, earth, and other 
materials that reduce or destroy bond with concrete. 

.3 Fabricate and install reinforcing cages symmetrically about axis of shafts 
in a single unit; extend reinforcing to full length of pile. 

.4 Accurately position, support, and secure reinforcement against 
displacement during concrete placement; maintain minimum cover to 
reinforcement. 

.5 Use templates to set anchor bolts, levelling plates, and other accessories 
furnished in work of other Sections. Provide blocking and holding devices 
to maintain required position during final concrete placement. 

.6 Protect exposed ends of extended reinforcement, dowels, or anchor bolts 
from mechanical damage and exposure to weather. 

.10 Concrete Placement 
.1 Coordinate concrete placement with Section 03 30 00. 
.2 Place concrete and reinforcing in accordance with CSA A23.1 and the 

Building Code. 
.3 Place concrete in continuous operation and without segregation 

immediately after inspection and approval of shaft by Owner's 
independent testing and inspecting agency: 
.1 Construction joints will not be permitted unless specifically 

directed in writing from the Consultant. 
.2 Construction joints will only be permitted where concrete 

placement is delayed more than one (1) hour, or concrete has 
started to set. 

.3 Construct construction joints as follows where Consultant has 
directed requirement in writing: 
.1 Level top surface of concrete. 
.2 Clean surface laitance, roughen, and slush concrete with 

commercial bonding agent or with sand cement grout 
mixed at ratio of 1:1 before placing remainder of concrete. 

.4 Suspend reinforcing cage centrally in pile shaft and place concrete 
vertically in the centre of the reinforcing cage without striking sides of 
shaft or steel reinforcement; place concrete with chutes, tremies, or 
pumps where concrete cannot be directed down shaft without striking 
reinforcing. 

.5 Coordinate withdrawal of temporary casings with concrete placement to 
maintain at least a minimum 1530 mm head of concrete above bottom of 
casing, if used. 

.6 Vibrate the upper 2000 mm of shaft during concrete placing. 

.7 Screed concrete at cut off elevation level and apply scoured, rough finish; 
form top section above grade and extend shaft to required elevation 
where cut off elevation is above the ground elevation. 

.8 Protect and cure concrete in accordance with CSA A23.1, and as listed in 
Section 03 30 00. 

3.3 TOLERANCES 

.1 Do not deviate from centre of true location more than 50 mm. 
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.2 Do not deviate from specified head elevations more than 25 mm. 

.3 Top of pile elevations shall be within 50 mm of that shown on the Drawings. 

.4 Piles shall not exceed 2.0% out of plumb over the pile length. 

.5 Place reinforcing extending from the pile to suit the pile cap, column base, grade 
beam or wall without unnecessary bends. Do not deviate from true vertical 
alignment more than 2% of pile length. 

3.4 NON-CONFORMING PILES 

.1 Non-conforming piles are piles that are placed out of position or are damaged 
and/or piles not conforming to size, length and material specifications. 

.2 Provide additional piles or supplement piles with additional pile caps or grade 
beams to meet specified requirements as directed by the Consultant at no 
additional cost to the contract. 

3.5 PILE CAPS 

.1 Construct in accordance with section 03 30 00. 

.2 Project pile shaft reinforcing to 75 mm below the top of the pile cap where pile 
caps are shown. 

.3 Dowels from cap to a column or wall shall match the column or vertical wall 
reinforcement; enclose column dowels in ties of the size and spacing used for the 
column. 

3.6 CERTIFICATION 

.1 Certify at completion of work all piles installed by the piling contractor under the 
seal and signature of the Contractor's professional engineer responsible for this 
work. 

.2 Certify that all piles are capable of developing the capacities specified in the 
contract specifications and on the drawings. 

.3 Certify that all piles are installed in accordance with the contract documents and 
the reviewed shop drawings. 

3.7 SURVEY VERIFICATION 

.1 Submit a survey of all pile locations with respect to grid lines.  Survey to be 
carried out by an independent legal surveyor registered in the Territory of 
Nunavut. 

.2 Each building unit is to be surveyed, and the survey drawings are to be submitted 
to the Consultant for review prior to construction of formwork of foundation walls 
and/or grade beams. 

.3 The cost of this survey is to be the responsibility of the Contractor. 

END OF SECTION 
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1 General 
 

1.1 MATERIAL CERTIFICATION 

.1 Submit manufacturer's test data and certification that materials meet 
requirements of this section at least 1 week prior to commencing work. 
Include manufacturer's drawings, information and shop drawings where 
pertinent. 

1.2 APPLICATION 

.1 Insulation for HDPE fittings and appurtenances. System is to be fully 
insulated. 

2 Products 
 

2.1 PIPE INSULATION 

.1 Factory applied close cell polyurethane insulation to a thickness of 50 
mm, meeting the following requirements. 
.1 Core density: ASTM D-1622 35-48 kg/m3. 
.2 Closed cell content, 90% min. 
.3 Water absorption: ASTM D2126 .012g/cm3. 
.4 Thermal Conductivity @ 25 degrees C 0.0187 w/m degrees C 

(ASTM D2326). 
.5 Compressive strength @ 25 degrees C, 10% deflection 

2.81/kg/cm2. 

2.2 PROTECTIVE JACKET 

.1 Continuously extruded 1.14 mm high density Jacket polyethylene 
over rubber mastic under- adhesive. 

.2 Two layer spirally wrapped high density polyethylene tape hot applied, 
total 1.27 mm thickness. 

2.3 ACCEPTABLE SYSTEMS 
.1 Shaw Pipe Protection "Insul 8'. 
.2 Urecon Ltd. 'UIP'. 

2.4 JOINT AND FITTING INSULATION 
.1 Polyurethane halfshell molded for joint or fittings. 
.2 Heat shrink sleeve; cross linked, adhesive coated polyethylene sleeve 

to provide moisture proof seal. CANUSA Heat Shrink Pipe Sleeve. 
.3 Heat shrink tape; thermoclad adhesive coated, heat shrinkable tape in 

minimum 100 mm width. 
Raychem. 

.4 Mastic; Flintguard VB110-14 asphalt mastic vapour barrier. 

.5 Field applied urethane portable urethane foam kit.   
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3 Execution 
 

3.1 PREPARATION 

.1 Clean all surfaces prior to applying adhesives, polyurethane, 
halfshellls, mastic, heat shrink sleeves or tape. Remove and 
replace material where proper bond is not achieved. 

.2 Handle insulated components to avoid damage to insulation or jacket. 

.3 Repair damaged insulation with field applied urethane foam.  
Repair damaged jacket with heat shrinkable tape. 

 
3.2 JOINTING 

.1 Cut back insulation on pipe or half shells to provide snug fit. 

.2 Coat all exposed surfaces of pipe insulation with mastic. Coat 
surfaces of half shell before applying. 

.3 Apply half shell. 

.4 Fill gaps and areas where preformed insulation cannot be achieved with 
field applied urethane. 
Coat field applied urethane with mastic after curing. 

.5 Apply heat shrink sleeve or tape according to manufacturer's 
directions. When tape is used apply double wrap, in opposite 
directions, with 50% overlap. 

End of Section 
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1 General 
 

1.1 SECTION INCLUDES 

.1 Materials and installation for sanitary mains. 

1.2 RELATED SECTIONS 
.1 Section 31 23 33 - Excavating, Trenching and Backfilling. 

1.3 MEASUREMENT PROCEDURES 
.1 Supply & Installation of Sanitary Sewer Main and associated fittings. 

.1 Payment for sewer pipe and fittings and materials for manhole (MH) and 
access vault (AV) connection supplied by the contractor will be made on 
a lump sum basis for connection of manholes and sewer piping 
described in the drawings. This is inclusive of connection from SRS to 
existing WWTP.  Excess materials are the property of the contractor and 
shall be removed from site. 

.2 Price shall include shipment and transportation to the site, connection to 
existing mains, installation of transition piping and new AVs, trenching, 
common excavation including disposal and levelling at the disposal site 
selected by the engineer, trench bottom preparation, granular material for 
bedding and backfill as specified, compaction for bedding and backfill as 
specified, installation of sewer mains as specified, including all fittings, 
warning tape, leakage testing, flushing, connections to existing pipes and 
all work performed and materials supplied which are not specifically 
itemized elsewhere. 

.3 Short lengths of pipe over 1,000 mm long should be fused into the next 
length of pipe. 

1.4 REFERENCES 
.1 American National Standards Institute/American Water Works Association 

(ANSI/AWWA) 
.2 American Society for Testing and Materials International, (ASTM) 
.3 American Water Works Association (AWWA)/Manual of Practice 
.4 Canadian General Standards Board (CGSB) 
.5 Canadian Standards Association (CSA International) 
.6 Department of Justice Canada (Jus) 
.7 Transport Canada (TC) 
.8 The Master Painters Institute (MPI) 
.9 Underwriters' Laboratories of Canada (ULC) 

1.5 SUBMITTALS 
.1 Submit shop drawings and relevant documents to engineer for approval 
.2 Inform engineer of proposed source of bedding materials and provide access 

for sampling at least 4 weeks prior to commencing work. 
.3 Submit manufacturer's test data and certification that pipe materials meet 

requirements of this section at least 4 weeks prior to beginning work. Include 
manufacturer's drawings, information and shop drawings where pertinent. 

.4 Pipe certification to be on pipe. 
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1.6 WASTE MANAGEMENT AND DISPOSAL 
.1 Remove from site and dispose of packaging materials at appropriate 

recycling facilities. 
.2 Collect and separate for disposal paper packaging material in 

appropriate on-site bins for recycling in accordance with City of 
Iqaluit Waste Management Plan. 

.3 Separate for reuse and place in designated containers Steel waste 
in accordance with City of Iqaluit Waste Management Plan. 

.4 Place materials defined as hazardous or toxic in designated containers. 

.5 Handle and dispose of hazardous materials in accordance with City of 
Iqaluit regulations. 

.6 Ensure emptied containers are sealed and stored safely. 

.7 Divert unused metal materials from landfill to metal recycling facility as 
approved by engineer. 

.8 Divert unused aggregate materials from landfill to an area approved by 
engineer. 

.9 Dispose of unused disinfection material in accordance with City of 
Iqaluit regulations. 

.10 Do not dispose of unused disinfection material into sewer system, 
into streams, lakes, onto ground or in other location where they 
will pose health or environmental hazard. 

.11 Fold up metal banding, flatten and place in designated area for recycling 
or disposal. 

1.7 SCHEDULING OF WORK 
.1 Schedule Work to minimize interruptions to existing services. 
.2 Submit schedule of expected interruptions to engineer for approval 

and adhere to interruption schedule as approved by engineer. 
.3 Notify engineer minimum of 24 h in advance of interruption in service. 
.4 Advise local police department of anticipated interference with 

movement of traffic. 

1.8 INSPECTION AND HANDLING 

.1 All material is subject to inspection and testing for soundness and 
suitability at the discretion of the engineer. 

.2 All pipe shall be jointed in strict adherence to the manufacturer's 
instructions, which are considered as being part of these 
specifications. As each section of the system is completed, it shall be 
tested in the manner specified, and in the presence of, and as 
approved by, the engineer. 

.3 All material found, during the progress of the work, to have cracks, 
flaws, or other defects, or to be doubtful quantity will be rejected by 
the engineer. All rejected materials shall be promptly removed from 
the site of the work by the contractor. 

.4 All material shall be delivered and distributed at the site by the 
contractor. All pipe, fittings shall be loaded and unloaded by lifting 
manually or with hoists so as to avoid shock or damage. Under no 
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circumstances shall such materials be dropped. Insulated pipe shall 
not be skidded on the ground or against pipe already on the ground. 
Maintain manufacturer's recommendations for handling and 
transporting all materials. 

.5 In distributing the material at the site of the work, each piece shall be 
unloaded opposite or near the place where it is to be laid in the trench. 

.6 Pipe shall be handled so that the exterior and interior surfaces, 
prefabricated joints, insulation, etc. will not be damaged. If, however, 
any part any surface, coating or lining is damaged, the repair shall be 
made by the contractor at his own expense, to standard equivalent to 
work specified. 

2 Products 

2.1 PROCESS PIPING 
.1 Stainless steel Pipe & Fittings: 
.1 All process piping 50mm in size or larger, not otherwise designated on the 
drawings shall be Schedule 40 thick, 316 stainless steel material. 
.2 All process piping smaller than 50 mm size will be commercial quality PVC. 

2.2 GASKETS 

.1 Gaskets for use at stub ends and other similar locations shall be 
fabric reinforced, heavy cloth insert black rubber compound suitable 
for high pressure applications. The gaskets shall be 3 mm thick and 
be manufactured to suit the appropriate bolt circles for various pipe 
sizes. under no circumstances are red rubber gaskets to be used. 

2.3 BOLTS AND NUTS 

.1 The bolts and nuts shall be Carbon-steel with the bolt heads being a 
regular heavy hex and the nuts a heavy semi-finish hex. The nuts 
and bolts are to be hot dip galvanized. The length and size of bolts 
supplied shall be suitable to meet the pipe manufacturer's 
recommendations for flanged connections. 

2.4 WARNING TAPE 

.1 To be Brady Identoline Tape (W.H. Brady Inc., Rexdale, Ontario) 
or Allen Markline (Allen Systems, Houston, Texas), polyethylene 
with a 4-mil minimum thickness, or equal. 

.2 Colour code: 
.1 Water: Safety precaution blue (if required). 
.2 Sewer: Safety precaution red. 

.3 Imprint: black letters, one side only, repeated continuously: 
.1 Water: "Caution Buried Water Line Below". (if required) 
.2 Sewer: "Caution Buried Sewer Line Below". 

2.5 PIPE FITTINGS  

.1 Steel fittings shall be standard welding fittings and 1030 (kPa) flanges. 
The fittings shall be hot dipped galvanized, inside and out after 
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fabrication. 
.2 Victaulic fittings shall be Ductile iron conforming to ASTM A536, 

Grade65-45-12, Class125 conforming to ANSI B16.1, hot dip 
galvanized 

.3 All bolts, nuts and washers shall be hot dipped galvanized or cadmium 
plated. 

2.6 PIPE BEDDING AND SURROUND MATERIAL 
.1 Granular material to: Section 31 23 33 - Aggregate Materials and 

following requirements: 
.1 Modified Granular C, City of Iqaluit Municipal Design Guidelines 

2.7 BACKFILL MATERIAL 

.1 Native material where applicable, if not suitable for reuse the engineer 
may authorize the import of Granular B, City of Iqaluit Municipal 
Design Guidelines material for backfill material. 

 
3 Execution 

 

3.1 GENERAL 

.1 When planning the work the contractor shall make due allowance 
for the presence of the existing buildings, utilities and the 
operation of others on the site. 

.2 The contractor, at his own expense shall clear the surface of the 
ground or road as may be necessary for the full width and length of the 
proposed trench and shall dispose of all refuse in a manner 
satisfactory to the engineer. The Unit Prices for the work shall include 
all costs incurred in removing material of whatever nature from the 
surface of the ground or road. 

.3 Work shall be carried out in a dry trench. In no case shall water be 
allowed to run over the invert, reach the joints or run through the pipe 
sections during construction. 
.1 All water pumped or drained from the work shall be disposed of 

in a suitable manner satisfactory to the engineer, without 
damage to the construction work of other property, structures, or 
persons. 

.2 The expense of removing the water, regardless of origin, is the 
responsibility of the contractor.  The contractor shall be wholly 
responsible for any damage which may occur due to ground 
water or storm water entering the trench during the period of 
construction. 

3.2 PREPARATION 

.1 Clean pipes, fittings, and appurtenances of accumulated debris and 
water before installation. Carefully inspect materials for defects. 
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Remove defective materials from site. 

3.3 TRENCHING 
.1 Do trenching work in accordance with Section 31 23 10 - Excavating 

Trenching and Backfilling. 
.2 Trench depth as indicated. 
.3 Trench alignment and depth require engineer's approval prior to 

placing bedding material and pipe. 

3.4 GRANULAR BEDDING 

.1 Place granular bedding material in uniform layers not exceeding 150 
mm compacted thickness to depth as indicated. 

.2 Shape bed true to grade to provide continuous uniform bearing surface 
for pipe. 

.3 Shape transverse depressions in bedding as required to suit joints. 

.4 Compact each layer full width of bed to at least 95% of corrected 
maximum dry density. 

.5 Fill authorized or unauthorized excavation below design elevation of 
bottom of specified bedding in accordance with Section 31 23 33 - 
Excavating Trenching and Backfilling with compacted bedding 
material. 

3.5 PIPE INSTALLATION 
.1 Lay pipes to manufacturer's standard instructions and specifications. 

Do not use blocks except as specified. 
.2 Join pipes in accordance with manufacturer's recommendations. 
.3 Handle pipe by methods approved by engineer. Do not use chains 

or cables passed through pipe bore so that weight of pipe bears on 
pipe ends. 

.4 Lay pipes on prepared bed, true to line and grade. 

.5 Do not exceed permissible deflection at joints as recommended by pipe 
manufacturer. 

.6 Keep jointing materials and installed pipe free of dirt and water and 
other foreign materials. 

.7 Cut pipes in approved manner as recommended by pipe 
manufacturer, without damaging pipe or its coating and to leave 
smooth end at right angles to axis of pipe. 

.8 Align pipes before jointing. 

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

.10 Be careful not to damage insulation or protective jacket. Repair 
damaged insulation and protective jacket at no extra cost to the owner. 
Protective jacket repair shall be made using heat shrink tape applied 
as described for fittings. The damaged insulation shall be repaired with 
a Froth-Pak kit, trimmed and taped with heat shrink tape. 

.11 Thermal butt-fusion and thermal socket fusion of polyethylene pipe 
shall be carried out by a certified Fusion Technician. The technician 
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shall have a minimum of 2 years experience and a copy of his 
resume shall be submitted for approval. 

.12 Flanged collars to be fused to polyethylene pipe shall be made from 
the same type and grade of polyethylene, from the same raw material 
supplier, as the pipe. Under no circumstances will socket fusion joints 
be permitted. 

.13 Sewer pipes shall be joined by thermal butt-fusion. 

.14 Recheck plastic pipe joints assembled above ground after placing in 
trench to ensure that no movement of joint has taken place. 

.15 Do hydrostatic and leakage test and have results approved by 
engineer before surrounding and covering joints and fittings with 
granular material. 

.16 Backfill remainder of trench. 

3.6 FIELD SPRAYING OF POLYURETHANE AND INSULATION FORMS 
.1 Field spraying of polyurethane is to be performed by experienced 

operators only. 
.2 Field spraying of polyurethane shall be carried out using "Insta-

Foam Froth-Pak" kits, or approved equal, foam with a 
compressive strength of 264 kPa parallel to rise and 210 kPa 
perpendicular to rise, at 10% strain. 

.3 Exposed polyurethane shall be coated with 0.8 mm coat of "Flintkote - 
Superior" asphalt mastic No. 110-14. 

.4 Before the work commences the contractor shall submit for the 
engineer's approval, details of the methods and equipment to be 
used in the performance of the work together with details of the 
operator's related experience. The contractor shall obtain, in writing, 
the engineer's approval, of the operator, methods and equipment to 
be used, before commencing work. 

.5 The interior surfaces of the insulation forms and exterior surfaces of 
wrapped piping, piping and fittings shall be lightly coated with oil to 
prevent bond with the cast polyurethane. 

.6 Split insulation forms shall be secured with galvanized hexagonal 
screws or stainless steel gear clamps as indicated on the drawings. 

.7 Under this contract, the sewer service insulation form will be filled with 
field sprayed polyurethane foam insulation. 

.8 Adequate porta-foam packs shall be supplied under this contract for 
replacing the field sprayed urethane insulation which may be 
damaged during completion of the sewer service line connections 
afterwards by others. 

 
3.7 SERVICE CONNECTIONS 

.1 Connect existing building sewer service lines as noted on drawings 

.2 Do not install service connections until satisfactory completion of 
leakage tests of sewer main. 



 

City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

PIPED UTILITIES Section 33 11 17 
Page 7 of 8 

3.8 HYDROSTATIC AND LEAKAGE TESTING 

.1 Provide labour, equipment and materials required to perform 
hydrostatic and leakage tests hereinafter described. 
.1 Initial Testing of Sewer Mains: 

.1 Once the sewer mains are assembled and prior to the 
joints being insulated and the pipe bedding and backfill 
being placed, they shall be pressure tested. The ends of 
the main to be tested shall be sealed off using blind 
flanges and gaskets. The flange on the lower end of the 
main shall be tapped to receive the test pump discharge 
line. The flange on the high end of the main shall be 
tapped to receive a vent cock to discharge air from the 
line during the filling process. The main shall be laid to a 
continuously rising grade to the vent cock. The main shall 
be filled with water at a gauge pressure of 1.5 times the 
series rating of the main. The pressure shall be 
maintained for one hour. No leakage shall be permitted. 
All leaks or defective material shall be repaired to the 
engineer's requirements, or replaced. After repair work is 
completed repeat testing shall be required.  

.2 The pipe shall be tested for no longer than 8 hours at 1.5 
times the series rating. After eight hours on test the pipe shall 
be allowed to relax for a minimum of 8 hours before the test 
pressure is put back on. 

.3 No leaks shall be permitted. Joints shall be remade and, if 
required by the engineer, the system shall be retested. 

.4 No leakage shall be permitted in the buried portion of the 
sanitary system. If leakage is observed during the test the 
contractor shall repeat the testing procedure for each run of 
sanitary pipe between manholes. Any line showing leakage shall 
be uncovered and repaired. 
NOTE: the 70 kPa reduction in pipe pressure after 4 hours of 
pressurizing compensates for pipe stretch. No water loss 
allowance shall be made in the second period of the test for pipe 
stretch. 

.2 Notify engineer at least 48 hours in advance of all proposed tests. 
Perform tests in presence of engineer. 

.3 Isolate all low pressure equipment during testing so as not to 
place any hydrostatic head in excess of design operating pressure 
on the equipment. 

.4 Where leaks are found, the line shall be retested after making 
repairs except, that where leaks are minor, the engineer may at his 
sole discretion waive the retest. 

3.9 PIPE SURROUND 

.1 Upon completion of pipe laying and after engineer has inspected 
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Work in place, surround and cover pipes as indicated. 
.2 Hand place surround material in uniform layers not exceeding 150 mm 

compacted thickness as indicated. 
.3 Place layers uniformly and simultaneously on each side of pipe. 
.4 Compact each layer from pipe invert to mid height of pipe to at least 

95% of corrected maximum dry density. 
.5 Compact each layer from mid height of pipe to underside of backfill to 

at least 90% of corrected maximum dry density. 

3.10 BACKFILL 

.1 Place backfill material, above pipe surround, in uniform layers 
not exceeding 150 mm compacted thickness up to grades as 
indicated. 

.2 Do not place backfill in frozen condition. 
 

3.11 SURFACE RESTORATION 

.1 After installing and backfilling over sewer mains, restore surface to 
original condition as directed by engineer. 

 

 

End of Section 
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1 General 
 

1.1 SECTION INCLUDES 

.1 Materials and installation for supply, delivery, and installation of steel 
access vaults. 

1.2 MEASUREMENT PROCEDURES 
.1 Supply and Installation of New Access Vaults. 

.1 The price shall allow for complete supply and installation of all 
piping and appurtenances required to allow replacement and 
connection of the new sewer manholes, including unfrozen and 
frozen excavation for connection to the new sewer mains; 
penetrations; insulation; granular bedding; compacted backfill; 
removal and reinstallation of marker signs and bollard posts 
with the correctly painted marker sign; compacted backfill 
including embankment fill around existing AV’s where 
excavation is required by this Work. Backfill around the access 
vaults shall be compacted to 95% Standard Proctor Density. 

1.3 SUBMITTALS 
.1 Submit shop drawings and samples as required to the engineer for 

approval. 

1.4 CLOSEOUT SUBMITTALS 

.1 Provide record drawings, including directions for operating valves, list 
of equipment required to operate valves, details of pipe material, 
maintenance and operating requirements.  

2 Products 
 

2.1 MANUFACTURERS 

.1 Workmanship, materials and methods of construction shall conform 
to the best practice and highest standard of the industry.   

 

2.2 INSPECTION AND HANDLING 
.1 All steel shall be welded in strict adherence to CSA W591988 and W47-

1. 
.2 All material found, during the progress of the work, to have cracks, 

flaws, or other defects, or to be of doubtful quality will be rejected by 
the engineer. 

2.3 INSULATION 

.1 Insulation shall be DOW Chemical H.I.60 rigid polyurethane foam 
insulation of thickness as shown on the drawings to ASTM D1622 
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not less than 0.035 gm/cmn density. 
.2 Closed cell content (ASTM D2856) not less than 90%. 
.3 Water absorption not greater than 4.0% by volume (ASTM D2842-69). 
.4 Thermal conductivity (ASTM C-158), not greater than 0.174 

kcal/cm/hr/m²/ºC. 
.5 Dimensional stability (ASTM D2126) 3%. 
.6 Compressive strength (ASTM D1621) not less than 206 kPa. 

2.4 PIPE FITTINGS 
.1 Steel fitting shall be standard wall welding fittings and 1034 kPa 

flanges. The fittings shall be hot dipped galvanized inside and out 
after fabrication. 

.2 Steel spool pieces in the access vaults shall be Schedule 80, 1034 
kPa, hot dipped galvanized after fabrication. Pipe ends receiving 
Victaulic couplings shall be grooved in accordance with Victaulic 
specifications. 

.3 Fittings for grooved-end pipes shall be Victaulic grooved end fittings, 
suitable to receive Style 77 Victaulic couplings or Style 741 Victaulic 
flanges. Victaulic couplings and fittings shall be hot dipped galvanized 
inside and out. Victaulic couplings shall be used with Standard Style 
gasket. 

.4 All bolts, nuts and washers shall be hot dipped galvanized or cadmium 
plated. 
 

3 Execution 
 

3.1 GENERAL 

.1 Steel access vaults shall be fabricated complete with piping, and 
accessories, finished, tested and inspected within the fabrication shop 
prior to shipment to the site. The work shall be open to inspection 
within the fabrication shop at all times and the Contractor shall advise 
the Engineer 5 days in advance of any required inspection and/or 
required tests being carried out. The Contractor shall provide facilities, 
apparatus and water for all tests specified and shall carry out the 
specified tests and make repairs to obtain satisfactory test results. 
Where additional other types of shop tests are considered necessary, 
the Contractor shall be reimbursed for the additional direct costs 
incurred, except where materials or workmanship are found not to be 
in accordance with requirements, the Contractor shall be responsible 
for the costs of these tests and repairs. 

.2 The main pipes and fittings shall be set horizontally and vertically as 
shown on the access vault detail drawings. 

3.2 PREPARATION 
.1 Clean pipes, fittings and appurtenances of accumulated debris and 
water before installation. 
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Carefully inspect materials for defects. Do not install defective materials. 

3.3 COATING 

.1 Except for the access vault top plate, lid and ladder, which shall be hot 
dipped galvanized after fabrication, the steel access vaults including 
interior and exterior surfaces of welded-in steel pipe nozzles, etc. shall 
be sandblasted and epoxy coated inside and outside after fabrication in 
accordance with the following: 
.1 Surface Preparation: in accordance with the Steel Structures 

Painting Council specification SSPC #10 near white blast 
cleaning. All surfaces must be dry before any paint is applied. 

.2 Painting: two coats of "Indurall Ruff Stuff 3300 Epoxy" as 
produced by Phillips Paint Products (1968) or equal, each coat 
achieving 8 mils dry. The total system shall have a total 
minimum of 16 mils dry film thickness when tested with a 
magnetic testing device. 

 
.2 The colour shall be interior white, exterior grey as per existing vaults in 

Iqaluit. 
.1 Galvanizing: shall conform to CSA G164 minimum 610 g/m². 

3.4 TESTING 

.1 After inner shell is fabricated and all piping is complete, but prior to 
placing the external shell and insulation, the inner shell (and piping) 
shall be properly supported above the floor and shall be subjected to a 
static leakage test by capping the conduit entry and filling with water to 
the top of the vault. The access vault shall show no signs of leakage 
after a period of 4 hours. 

 
.2 After the outer shell is fabricated but prior to placing insulation, it shall 

be properly supported above the floor and shall be subjected to a 
static leakage test by capping the conduit entry and pipe sleeves then 
filling with water to the top of the vault. The access vault shall show 
no signs of leakage after a period of 4 hours. 

.3 In addition to the above static tests, the completed sewer piping shall 
be air pressure/bubble tested at 100 kPa for a period of 2 hours. 
Joints shall be inspected, and piping shall show no signs of leakage 
during this period. 

.4 Testing of the insulation of the access vaults may be done by the 
Engineer using an infrared gun (to check for voids). 

3.5 VAULT INSTALLATION 

.1 Perform excavation as specified under Section 312310. Do not 
install access vault until the excavation has been inspected and 
approved by the Engineer. 

.2 Place a 500 mm level layer of approved compacted bedding material, 
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meeting the requirements of Section 02230, as bedding for the base. 
.3 Place on top of the granular bedding a 38 mm thick styrofoam 

insulation base having dimensions as shown on the drawings. Centre 
the base to match the established position of the access vault. 

.4 Carefully lower and position the prefabricated access vault over the 
centre of the styrofoam insulation base, without any shock to the 
interior piping. Ensure the installed access vault is level and true to 
line and grade. Levelling the access vault with wood or concrete will 
not be allowed. 

.5 Place a 38 mm thick piece of styrofoam complete with a 10 mm thick 
filler piece on top of the base flange, cut to match the exterior wall 
radius of vault and the dimensions of the styrofoam base. 

.6 Repair prior to backfill, any damage to the exterior epoxy finish of the 
access vault below grade by repainting damaged areas with epoxy or 
application of a 0.8 mm field coat of "Flintkote Superior" Asphalt 
Mastic No. 110-14. Repair damage above grade or the interior 
surface with epoxy paint as per Item 3.3 of this Section. 

.7 Do not backfill around the access vault until the installation and 
connections to the trench piping have been pressure tested as per 
Section 33 11 17, inspected and approved by the Engineer. 

.8 Backfill within 500 mm of the base insulation and within 1000 mm of 
the access vault exterior with approved granular bedding materials. 
Placing the granular material shall be as specified under Section 
312310. Finished backfill around access vault shall be 150 mm above 
and slope to surrounding ground 

.9 . Supply and erect marker signs and bumper posts as detailed on the 
drawings. 
 
 

End of Section 
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PART 1 General 

1.1 SCOPE 

.1 This section specifies general clauses applicable to the supply and installation of 
all process mechanical systems. 

.2 The process mechanical systems include all the systems handling process fluid 
and those directly related to the process system. 

.3 The Work under this section must include the supply, installation, testing and 
start-up of the Process Mechanical Material and Products to provide a complete 
and workable installation in accordance with the contract drawings and 
specifications and all applicable codes, standards, and ordinances. Any work 
and/or other necessary materials not specifically mentioned in the specifications 
or shown on the drawings, but necessary to complete the installation, must be 
furnished by the Contractor as if specifically mentioned herein and detailed. 

1.2 REFERENCE STANDARDS 

.1 The Local Standards and Guidelines for Municipal Water Supply, Wastewater 
and Storm Drainage Facilities, must apply to the work of this Section. 

.2 Welding must conform to the ANSI/ASME Power Piping Code and the ASME 
Boiler and Pressure Vessel Code. 

.3 Welders must be qualified and licensed in Nunavut, and welder qualifications 
must be in accordance with CSA-Z662. 

.4 Welding safety requirements must be in accordance with CSA-W117.2 - Code for 
Safety in Welding and Cutting. 

.5 Work must be performed in accordance with the Regulations of the Occupational 
Health and Safety Act. 

.6 Installation must be in accordance with the National Building Code and all 
regulations and codes of the Province, Territory or Municipality in which the work 
is located 

1.3 DEFINITIONS AND INTERPRETATIONS  

.1 Where the term "Provide" is used herein, it must be understood to include labour, 
materials, and services necessary to supply items or work referenced. 

.2 Where the terms "Instructions" or "As Instructed" or "Where Instructed", are used 
herein, they must be understood to mean as instructed by the Engineer including 
supplementary instruction notices and all comments made regarding submittals 
of Shop Drawings and samples for review. 

.3 Where the term "Listed" is used herein, it must be understood to mean that the 
materials or equipment have been tested in accordance with applicable 
standards and methods, have been approved and listed for the intended use by a 
testing authority which itself has been approved by the authorities having 
jurisdiction. 
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.4 Where the terms "Approved", or "Approval", are used herein, they must be 

understood to mean approved by Authorities having jurisdiction as conforming to 
Codes, Standards, Bylaws, etc. 

.5 Where the terms "Acceptable", or "Acceptance", are used herein, they must be 
understood to mean acceptable to the Engineer as generally conforming to the 
requirements of the contract documents. 

.6 Where the term "Submit for Review" is used herein, it must be understood to 
mean submit to the Engineer. 

.7 Where the term "Subject to Review" etc. is used herein, it must be understood to 
mean work must be laid out for review by the Engineer. No work must proceed 
until instructions have been obtained from the Engineer. Submit further 
information, Shop Drawings, samples, etc. as specified and/or as may be 
reasonably requested by the Engineer. 

.8 Where the term "Accessible" is used herein, it must be understood to mean 
readily approachable by person or tools as required and where obstacles may be 
removed and replaced without cutting or breaking out materials. 

.9 Where working pressure or pressure ratings are specified or shown on the 
drawings for valves, piping, fittings, equipment, etc., these items must be suitable 
for operating at specified pressures and corresponding temperature unless noted 
otherwise. 

.10 The process mechanical drawings do not show structural details and any 
information involving accurate measurements of buildings. Refer to architectural 
and structural drawings as well as all other divisions of this specification. 

.11 Piping and mechanical work must be painted in accordance with the painting 
specifications presented in Section 40 05 30 and in accordance with this 
specification with regard to pipe identification. 

1.4 SHOP DRAWINGS 

.1 Refer to Section 01 33 00 for the general requirements for Shop Drawings. 

.2 In addition to the requirements of Section 01 33 00, submit the following specific 
information with Shop Drawings. 

.1 Assembly Drawings showing details of connections and termination of 
equipment for connection by others. 

.2 List of materials of construction, detailing the component parts and 
reference specifications (ASTM, CSA, ANSI, etc.). 

.3 Motor operating data, including motor and insulation ratings, start-up and 
operating current ratings, operating voltage and amperage tolerances, 
and description of construction, complete with illustrative Drawings. 

.4 Gearbox and drive data, including AGMA/AFBMA ratings for components, 
materials of construction, tolerances and description of construction. 

.5 Control schematics, text and wiring diagrams as required to describe 
control operations. Where large instrumentation and control schematics 
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are required as part of the submission, submit samples of the Drawings 
prior to the full submission. 

.6 Required ancillary services including but not limited to electrical, non-
potable water and drains. 

.7 Installation instructions indicating assembly and mounting requirements, 
alignment and assembly tolerances and points of connection for ancillary 
services. 

.8 Start-up instructions including lubricant requirements, electrical 
requirements, status and operability of instrumentation and control 
functions. 

.9 Details of coating systems to be applied. 

.10 Details of insulation provided to prevent galvanic corrosion between 
mating surfaces constructed of dissimilar metals. 

.11 A copy of the related Technical Specification Section with addenda 
updates, with each paragraph check marked to show compliance or 
marked to show deviations. 

1.5 SUBMITTALS FOR INFORMATION ONLY 

.1 Spare Parts Lists 

.1 Spare parts required within first year of operation that are not listed in 
specific equipment Sections.  

.2 Spare parts required within first 5 years of operation.  

1.6 OPERATING AND MAINTENANCE DATA  

.1 Provide, for all equipment included in the supply, all information to be 
incorporated into the operation and maintenance manual as specified in 
Section 01 78 00. Include the following, in addition to the information specified in 
Section 01 78 00 and the specific information listed for various equipment items 
in the specific Specifications: 

.1 Complete description of operation and maintenance procedures and 
requirements. 

.2 General arrangement and detailed Drawings. 

.3 Wiring diagrams for power and control schematics (if required). 

.4 Parts catalogues with complete list of repair and replacement parts with 
section drawings, illustrating the connection and the parts manufacturer’s 
identifying numbers. 

.5 Preventative maintenance requirements.  

1.7 PRE-SELECTED OR PRE-PURCHASED EQUIPMENT 

.1 The Contractor must: 

.1 Install, test, and commission pre-selected or pre-purchased equipment. 
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.2 Review all information available for pre-selected or pre-purchased 

equipment and become familiar with requirements for storage, 
installation, testing, and commissioning. 

.3 Accept delivery of the pre-selected or pre-purchased equipment 
according to the Supply Contracts or as mutually agreed upon by the 
Contractor, the Engineer, and the supplier. 

.4 Upon delivery, fully inspect the item of equipment in the presence of the 
Owner and a Manufacturer’s Representative. Where the equipment 
requires modification or repair to properly function, these items will be 
identified to and confirmed by the Engineer.  

.5 Any repairs identified that have resulted from shipping and handling prior 
to the pre-selected or pre-purchased equipment arriving on site will be 
identified to the Supplier and the hauler for their rectification. 

.6 After the equipment is delivered on site, the Contractor will install, and 
commission the equipment with the input of the Supplier provided as per 
the Supply Contract documents.   

.7 Minor changes necessary to accommodate the exact dimensions and 
arrangement of the pre-selected or pre-purchased equipment are the 
responsibility of the Contractor and the supplier of the equipment. 

1.8 DELIVERY, STORAGE, AND HANDLING 

.1 All materials and equipment must be delivered, handled, and stored subject to 
the provisions contained herein and per the manufacturer's recommendations. 

.2 Provide temporary storage facilities and heated storage where required for 
sensitive items such as motors. 

.3 Equipment, including pumps and motors, must not be placed in temporary or final 
locations in the new structures before approval by the Engineer. The date of 
delivery into the structure must be commensurate with the construction progress 
and the suitability, with respect to temperature, humidity, etc. of the building. 

.4 Take precautions to maintain equipment in good condition and to avoid corrosion 
or other damage which may affect the equipment's performance. Provide 
temporary coatings as required to prevent corrosion. 

.5 Leave factory covers in place and prevent entry of foreign materials into working 
parts of equipment. 

.6 Protect members and bearings with plastic covers. 

.7 Grease all shafts and sheaves to prevent corrosion. 

.8 The Contractor must recognize the time interval required for complete 
construction before the structure is suitable for equipment installation. If 
equipment is delivered before it is required at the site, the Contractor must 
provide suitable heated dry storage space for the equipment, to the approval of 
the Engineer. All rotating equipment and motors must be rotated at least weekly 
during the storage period, and after installation, until the equipment is placed in 
normal use. 
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.9 All material damaged or otherwise harmfully affected during delivery, storage, 

handling, or installation must be replaced by the Contractor at his/her own 
expense. 

1.9 APPROVED ALTERNATIVES 

.1 Approval of alternative equipment must be in accordance with the Goods and 
Services Terms and Conditions. 

.2 Equipment shown on the drawings and specified is the recommended equipment 
and is to be used unless permission for an approved equivalent alternate is 
obtained. 

1.10 TEMPORARY USAGE 

.1 Temporary usage by the Owner of any process device, apparatus, machinery, or 
equipment prior to interim or final inspection is not to be construed as 
acceptance. 

1.1 COORDINATION 

.1 Coordinate the requirements of the equipment supplied with equipment 
housekeeping pads, piping, structural supports, drainage, ventilation/cooling, 
electrical service, instrumentation and control interface and other ancillaries 
specified in other Divisions. 

1.2 TAGGING INSTRUCTIONS 

.1 Tag loose items associated with a particular unit with the equipment number. 
Make tagging materials of aluminum or stainless steel (no plastic) and securely 
attach to each item. 

PART 2 Products   

2.1 SPARE PARTS 

.1 Supply spare parts as required in the various Technical Specification Sections. 
The lists in these Sections are intended to include all parts, which normally would 
be required within a single year for normal preventative maintenance and where 
fabrication requirements for special parts would delay delivery and could keep an 
item of equipment out of service for an extended period. 

.2 Identify any special spare parts not listed. Include a price list. 

.3 Provide a list of all spare parts, not including lubricants, which normally would be 
required through the first five (5) years of operation. Provide prices for each part, 
guaranteed for two (2) years after Project completion. 

.4 Replenish any spare parts used in the initial year of operation at the end of the 
maintenance period for the related item(s) of equipment. 
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2.2 FLANGES AND PIPE THREADS 

.1 Provide flanges on cast iron equipment and appurtenances that conform in 
dimension and drilling to ANSI B16.1, Class 125 and flanges on steel equipment 
and appurtenances that conform in dimension and drilling to ANSI B16.5, Class 
150 otherwise specified. 

.2 Provide pipe threads that conform in dimension and limits of size to ANSI B1.1, 
coarse thread series, Class 2 fit. 

.3 Provide flange assembly bolts that are heavy pattern, hexagonal head, carbon 
steel machine bolts with heavy pattern, hot pressed, hexagonal nuts conforming 
to ANSI B18.2.1 and B18.2.2.  Provide threads that conform to Unified Screw 
Threads, Standard Coarse Thread Series, Class 2A and 2B, ANSI B1.1. 

2.3 BEARINGS 

.1 Unless otherwise specified, provide oil or grease lubricated, ball or roller type 
equipment bearings, designed to withstand the stresses of the service specified.  
Rate each bearing in accordance with ABFMA Methods of Evaluating Load 
Ratings of Ball and Roller Bearings. 

.2 Provide equipment bearings that have a minimum L-10 rating life of 50,000 hour, 
as determined using the maximum equipment operating speed, unless otherwise 
specified. 

.3 Fit grease lubricated bearings, except those provided factory sealed and 
lubricated, with easily accessible grease supply, flush, drain, and relief fittings. 
Use extension tubes where necessary. Provide standard hydraulic alemite type 
grease supply fittings. 

.4 Equip oil-lubricated bearings with either a pressure lubricating system or a 
separate oil reservoir type system. Provide each oil lubrication system to be of 
sufficient size to absorb the heat energy generated in the bearing under a 
maximum ambient temperature of 40°C. Provide a filler pipe and an external 
level indicator gauge. 

2.4 V-BELT ASSEMBLIES 

.1 Select belt for not less than 150% of rated driver power. Where two sheave sizes 
are specified, ensure belt sizing is appropriate for both sets. 

.2 For explosion-proof equipment, use anti-static type belts. 

.3 Statically balance sheaves and bushings. Where sheaves and bushings are to 
operate at peripheral speeds greater than 1650 m/min, dynamically balance the 
assembly. 

.4 Separately mount sheaves on their bushings by means of three pull-up grub or 
cap tightening devices. Key seat bushings to the drive shaft. 

2.5 COUPLINGS 

.1 For equipment with drives over 0.375 kW and less than 120 kW, and where the 
driver is directly connected to the driven unit, provide a flexible coupling. 
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Couplings must accommodate angular misalignment, parallel misalignment, and 
end float and must cushion shock loads and dampen torsional vibrations. 

.2 The flexible member of flexible couplings must consist of a tire, with synthetic 
tension members bonded together in rubber. Attach the flexible member to 
flanges by means of clamping rings and cap screws, and attach the flanges to 
the stub shaft by means of taperlock bushings. Provide the equivalent of a 
shrunk-on fit. There will be no metal-to-metal contact. 

.3 For larger couplings, provide continuous sleeve flexible gear type, forged steel 
couplings. 

.4 Size each coupling as recommended by the coupling manufacturer for the 
specific application, considering applied power, speed of rotation, type of service 
and other pertinent details. 

2.6 GUARDS 

.1 On moving parts, provide sheet steel guards in accordance with workplace safety 
regulations.  Fabricate of 14-gauge steel and galvanize after construction. 

.2 Guards must be removable to facilitate maintenance of moving parts. 

2.7 EQUIPMENT SUPPORTS, ANCHORS, BASES 

.1 The Contractor must provide all structural work required for foundation and 
support of units, foundation bolts, sleeves, washers, nuts, shims, and templates 
to locate bolts. 

.2 Anchor bolts must be set in concrete with one end of the bolt hooked as detailed; 
or sleeved anchor bolts as detailed in the drawings may be set in concrete. 
Expansion type bolts drilled into concrete must not be used in lieu of anchor 
bolts. 

.3 Provide a minimum of 25 mm non-metallic grout between bedplates and concrete 
foundation, fill voids, finish and remove wedges after grout is set. Grout must be 
Embeco or approved equivalent alternative, non-metallic type. 

.4 Where grouting is required for bedplates and equipment bases on concrete 
foundations, the surface of the concrete foundation must be roughened to 
provide a bond. 

.5 All bases must be finished to match the floor finish. 

2.8 PAINTING 

.1 Piping and valves must be painted in accordance with paint specifications in 
Section 40 05 30. 

.2 All unpainted equipment and appurtenances must be given shop prime paint 
suitable for field painting as specified in Section 40 05 30. 

.3 Hangers, supports and fabricated equipment must be primed and painted as 
specified in Section 40 05 30. 

.4 Equipment having a finished shop coat must be touched up. 
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.5 Do not paint over nameplates. 

2.9 IDENTIFICATION OF EQUIPMENT 

.1 Provide a manufacturer's nameplate on each piece of equipment. 

.2 Provide system nameplates on each piece of mechanical equipment as follows: 

.3 Minimum size 75 mm x 35 mm x 2.5 mm thick laminated plastic with black face 
and white centre. Letters to be 6 mm high. 

.4 Identify each piece of equipment by type and number. 

2.10 IDENTIFICATION OF PIPING 

.1 All piping must be color coded in accordance with the code shown in Section 40 
05 30. 

.2 Colors will be primary colors, numbered in accordance with CGSB Standard 
Paint Colors. 

.3 The entire length of each pipe will be painted in the basic color, with bands to 
indicate the specific fluid and an arrow to indicate flow direction. 

.4 Bands must be 25 mm wide. 

.5 Use standard plastic color bands and marker tags on small piping. 

.6 Direction arrows must be black 150 mm x 25 mm. 

.7 Arrows must be painted at each branch and termination point. 

.8 Locate markers from usual operating areas and identify piping runs at least once 
in each room and where piping enters or leaves a room. 

2.11 VALVE DIRECTORIES 

.1 Tag all valves and floor stands to the corresponding valve number. 

.2 Tags must be 20 mm brass, lamacoid, metal photo or aluminum tags with black 
numbers, secured to the valve stem with a key chain. 

.3 Tag automatic controls, instruments and relays and key to control shop drawing 
identification numbers. Tag all equipment excluding pipes and ducts. 

2.12 ELECTRIC STARTING SWITCH IDENTIFICATION 

.1 Identify electric starting switches, remote push button stations and equipment 
supplied under this division with lamacoid plates having 6 mm minimum letter 
size. Identification to state equipment controlled. 

2.13 MOTORS 

.1 Motors supplied for Process Mechanical equipment must be suitable for hard, 
continuous service according to EEMAC and CSA Standards and must operate 
free of vibration. 
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.2 Motors must be drip proof open type, submersible, or explosion proof as required 

for the service indicated. Under full load the motor temperature rise must not 
exceed 40°C for open types and 50°C for enclosed types. 

2.14 CUTTING AND PATCHING 

.1 Refer to Part I – Scope of Work which must apply to the work of this section. 

.2 The Contractor must locate and provide holes and sleeves for all process 
mechanical work in accordance with the contract drawings and specifications, 
and in accordance with Part I – Scope of Work. 

PART 3 Execution  

3.1 INSTALLATION 

.1 Follow the recommended installation details and procedures for all equipment as 
found in the supplier's technical data, supplemented by the shop drawings, the 
contract drawings and the specifications and the directions of the Engineer. 

.2 Install mechanical work in advance of concrete pouring as necessary. 

.3 For equipment or material of the same type or classification, install only products 
of one manufacturer. 

.4 Install all equipment with adequate access for inspection and servicing. 

.5 Employ only skilled tradesmen properly licensed by the Province or Territory, for 
all work requiring tradesmen with special skill. 

.6 Motors must be aligned, shimmed, and coupled to fit shafts, to the tolerances 
given by the manufacturer. 

.7 Set equipment in place and install piping, fittings, valves, and other items. Make 
final adjustments in alignment and elevation before securely fastening equipment 
and other items in place. 

.8 Control alignment so that excess forces are not imposed on equipment when 
piping connections are tightened. 

.9 Do not tighten pipes until grout is set. 

.10 Tighten so that there are no excessive stresses set up in flanges. 

3.2 VIBRATION ISOLATION 

.1 Statically and dynamically balance rotating equipment for minimum vibration and 
low operating noise level. 

.2 Provide flexible connectors for pipes to all equipment supported by vibration 
isolators. 

.3 Provide flame proof flexible connectors between fans, heaters, equipment, and 
ducts. 

.4 Equipment installed by the Contractor must operate smoothly without excessive 
wear, adjustment, and attention. Vibration must not exceed the manufacturer's 
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specified limits for individual products. Vibrations in pumps must be within 
acceptable field vibration limits as outlined in the Standards of the Hydraulics 
Institute. 

3.3 CLEANUP AND DISINFECTION 

.1 All piping and equipment must be thoroughly cleaned of dirt, cuttings, and other 
foreign substances. 

.2 Disconnect, clean, and reconnect whenever necessary for purposes of locating 
and removing obstructions. 

.3 Flush and chlorinate all potable water systems as specified in plumbing codes 
and where applicable, in accordance with AWWA standards for Disinfection of 
Facilities. 

3.4 LUBRICATION 

.1 For all equipment furnish all lubricants used during testing and trial runs. 

.2 For equipment supplied by the Contractor, furnish lubricants in sufficient quantity 
for 12 months operation by the Owner. 

.3 Identify lubricants furnished by brand, grade, and item of equipment for which it is 
intended. 

.4 Operate, drain, and flush out bearings and refill with a new change of oil before 
completion. 

END OF SECTION 
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PART 1 General 

1.1 SCOPE 

.1 This section describes the pipe materials, fittings, appurtenances, installation, 
and testing of the process mechanical systems. 

.2 Use the general requirements specified in this section integrally with the more 
specific requirements listed in Section 40 05 13.01 – Detailed Piping 
Specification Sheet. 

.3 Piping supports are generally not shown on the process mechanical layout 
drawings. Provide the design of piping supports, pipe guides, expansion joints 
and anchors based upon final piping layout. Typical support details and structural 
attachments shown on the drawings indicate the level of quality that will be 
considered acceptable. 

.4 The Contractor must provide the necessary submittals and ensure the proper 
registration of piping systems and system components as required by the Local 
Boilers Safety Association. 

.5 Standard of Acceptance: Items specified by manufacturers name and/or 
catalogue number form part of this specification to define the standard regarding 
performance, quality of material and workmanship. When used in conjunction 
with a referenced standard, must be deemed to supplement the standard. 

1.2 REFERENCE STANDARDS 

.1 Conform to the most recent version of the following reference standards: 

.1 ANSI/API 609, Lug and Wafer-Type Butterfly Valves 

.2 ANSI/ASME A13.1, Scheme for the Identification of Piping Systems. 

.3 ANSI/ASME B1.20.1, Pipe Threads, General Purpose. 

.4 ANSI/ASME B16.1, Cast Iron Pipe Flanges and Flanged Fittings, Class 
25, 125, 250, and 800. 

.5 ANSI/ASME B16.3, Malleable Iron Threaded Fittings Class 150 and 300. 

.6 ANSI/ASME B16.5, Pipe Flanges and Flanged Fittings. 

.7 ANSI/ASME B16.9, Factory-Made Wrought Steel Butt Welding Fittings. 

.8 ANSI/ASME B16.10, Face and End-to-End Dimensions of Valves 

.9 ANSI/ASME B16.11, Forged Steel Fittings, Socket Welding and 
Threaded. 

.10 ANSI/ASME B16.12, Cast Iron Threaded Drainage Fittings. 

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

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

.13 ANSI/ASME B16.22, Wrought Copper and Copper Alloy Solder Joint 
Pressure Fittings. 
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.14 ANSI/ASME B16.26, Cast Copper Alloy Fittings for Flared Copper Tubes. 
.15 ANSI/ASME B31.1, Power Piping. 
.16 ANSI/ASME B31.3, Process Piping. 
.17 ANSI/ASME B31.9, Building Services Piping. 
.18 ANSI/ASME B36.10M, Welded and Seamless Wrought Steel Pipe. 
.19  ANSI/ASME B36.19M, Stainless Steel Pipe. 
.20 ANSI/AWWA C105, Polyethylene Encasement for Ductile-Iron Piping for 

Water and Other Liquids. 
.21 ANSI/AWWA C110, Ductile-Iron and Grey-Iron Fittings, 3 Inch through 48 

Inch, for Water and Other Liquids. 
.22 ANSI/AWWA C111, Rubber-Gasket Joints for Ductile-Iron and Grey-Iron 

Pipe and Fittings. 
.23 ANSI/AWWA C115, Flanged Ductile-Iron and Grey-Iron Pipe with 

Threaded Flanges. 
.24 ANSI/AWWA C151 (ANSI A21.51), Ductile-Iron Pipe, Centrifugally Cast in 

Metal Moulds, or Sand-Lined Moulds, for Water and Other Liquids. 
.25 ANSI/AWWA C200, Steel Water Pipe, 6 Inches and Larger. 
.26 ANSI/AWWA C203, Coal Tar Protective Coatings and Linings for Steel 

Water Pipelines - Enamel and Tape - Hot Applied. 
.27 ANSI/AWWA C205, Cement-Mortar Protective Lining and Coating for 

Steel Water Pipe – 4 Inches through 144 Inches. 
.28 ANSI/AWWA C206, Field Welding of Steel Water Pipe. 
.29 ANSI/AWWA C207, Steel Pipe Flanges for Waterworks Services - Sizes 

4 Inch Through 144 Inch. 
.30 ANSI/AWWA C208, Dimensions for Fabricated Steel Water Pipe Fittings. 
.31 ANSI/AWWA C209, Cold-Applied Tape Coating for Special Sections, 

Connections, and Fittings for Steel Water Pipelines. 
.32 ANSI/AWWA C210, Liquid Epoxy Coating System for the Interior and 

Exterior of Steel Water Pipe. 
.33 ANSI/AWWA C214, Tape Coating Systems for the Exterior of Steel Water 

Pipelines. 
.34 ANSI/AWWA C219, Bolted, Sleeve-Type Couplings for Plain End Pipe. 
.35 ANSI/AWWA C301, Prestressed Concrete Pressure Pipe, Steel Cylinder 

Type, for Water and Other Liquids. 
.36 ANSI/AWWA C303, Reinforced Concrete Pressure Pipe - Steel Cylinder 

Type, Pretensioned, for Water and Other Liquids. 
.37 ANSI/AWWA C508, Swing-Check Valves for Waterworks Services, 2 In 

(50 mm) through 24 In (600 mm) NPS. 
.38 ANSI/AWWA C600, Installation of Ductile-Iron Water Mains and their 

Appurtenances. 
.39 ANSI/AWWA C606, Grooved and Shouldered Joints. 
.40 ANSI/AWWA C651, Disinfecting Water Mains. 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

PROCESS PIPING Section 40 05 13 
Page 3 of 34 

 
.41 ANSI/AWWA C900, Polyvinyl Chloride (PVC) Pressure Pipe, 4 Inches 

through 12 Inches, for Water. 
.42 ANSI/AWWA C906, Standard for Polyethylene (PE) Pressure Pipe and 

Fittings 4 Inches through 63 Inches, for Water Distribution. 
.43 ANSI/AWWA M11, Steel Pipe - A Guide for Design and Installation. 
.44 ASME Section IX, Boiler and Pressure Vessel Code; Welding and 

Brazing Requirements. 
.45 ASTM A47, Malleable Iron Castings. 
.46 ASTM A53/A53M, Pipe, Steel, Black and Hot Dipped, Zinc Coated 

Welded and Seamless. 
.47 ASTM A74, Cast Iron Soil Pipe and Fittings. 
.48 ASTM A105/A105M, Forgings, Carbon Steel, for Piping Components. 
.49 ASTM A106, Seamless Carbon Steel Pipe for High Temperature Service. 
.50 ASTM A126, Gray Iron Castings for Valves, Flanges, and Pipe Fittings. 
.51 ASTM A135, Electric-Resistance-Welded Steel Pipe. 
.52 ASTM A139, Electric-Fusion (ARC)-Welded Steel Pipe (NPS 4 and Over). 
.53 ASTM A167, Stainless and Heat-Resisting Chromium-Nickel Steel Plate, 

Sheet and Strip. 
.54 ASTM A181/181M, Carbon Steel for General Purpose Piping. 
.55 ASTM A182/182M, Forged or Rolled Alloy-Steel Pipe Flanges, Forged 

Fittings, and Valves and Parts for High-Temperature Service. 
.56 ASTM A193/193M, Alloy Steel and Stainless Steel Bolting Materials for 

High Temperature Service. 
.57 ASTM A194/194M, Carbon and Alloy Steel Nuts for Bolts for High 

Pressure and High Temperature Service. 
.58 ASTM A197, Cupola Malleable Iron. 
.59 ASTM A234/A234M, Pipe Fittings of Wrought Carbon Steel and Alloy 

Steel for Moderate and Elevated Temperatures. 
.60 ASTM A240/A240M, Chromium and Chromium-Nickel Stainless Steel 

Plate, Sheet and Strip for Pressure Vessels and General Applications. 
.61 ASTM A269, Seamless and Welded Austenitic Stainless Steel Tubing for 

General Service. 
.62 ASTM A276, Stainless and Heat-Resisting Steel Bars and Shapes. 
.63 ASTM A285/A285M, Standard Specification for Pressure Vessel Plates, 

Carbon Steel, Low- and Intermediate-Tensile Strength. 
.64 ASTM A307, Carbon Steel Bolts and Studs, 60 000 psi Tensile Strength. 
.65 ASTM A312/312M, Seamless and Welded Austenitic Stainless Steel 

Pipe. 
.66 ASTM A320/320M, Alloy Steel Bolting Materials for Low-Temperature 

Service. 
.67 ASTM A351/A351M, Castings, Austenitic, Austenitic-Ferritic (Duplex), for 

Pressure-Containing Parts. 
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.68 ASTM A380, Cleaning, Descaling and Passivation of Stainless Steel 

Parts, Equipment and Systems. 
.69 ASTM A395/A395M, Ferritic Ductile Iron Castings for Use at Elevated 

Temperatures. 
.70 ASTM A403/A403M, Wrought Austenitic Stainless Steel Piping Fittings. 
.71 ASTM A409/A409M, Welded Large Diameter Austenitic Steel Pipe for 

Corrosive or High Temperature Service. 
.72 ASTM A480/A480M, General Requirements for Flat-Rolled Stainless and 

Heat- Resisting Steel Plate, Sheet, and Strip. 
.73 ASTM A536, Ductile Iron Castings. 
.74 ASTM A563, Carbon and Alloy Steel Nuts. 
.75 ASTM A570/A570M, (now A1011/A1011M), Structural Steel, Sheet and 

Strip. 
.76  ASTM A743/A743M, Castings, Iron-Chromium, Iron-Chromium-Nickel, 

Corrosion Resistant, for General Applications. 
.77 ASTM A774/A774M, As-Welded Wrought Austenitic Stainless Steel 

Fittings for General Corrosive Service at Low and Moderate 
Temperatures. 

.78 ASTM A778, Welded, Unannealed Austenitic Stainless Steel Tubular 
Products. 

.79 ASTM A967, Chemical Passivation Treatment for Stainless Steel Parts. 

.80 ASTM B32, Solder Metal. 

.81 ASTM B62, Composition Bronze or Ounce Metal Castings. 

.82 ASTM B85, Seamless Copper Tube. 

.83 ASTM B88, Seamless Copper Water Tube. 

.84 ASTM B152, Copper Sheet, Strip, Plate, and Rolled Bar. 

.85 ASTM B564, Copper Alloy Sand Castings for General Applications. 

.86 ASTM C76, Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe. 

.87 ASTM C564, Rubber Gaskets for Cast Iron Soil Pipe and Fittings. 

.88 ASTM D638, Test Method for Tensile Properties of Plastics. 

.89 ASTM  D792, Test Method for Specific Gravity and Density of Plastics by 
Displacement. 

.90 ASTM D1248, Polyethylene Plastics Moulding and Extrusion Materials. 

.91 ASTM D1457, PTFE Moulding and Extrusion Materials. 

.92 ASTM D1599 – Standard Test Method for Short-Time Hydraulic Failure 
Pressure or Plastic Pipe, Tubing and Fittings. 

.93 ASTM D1784, Rigid Poly (Vinyl Chloride) (PVC) Compounds and 
Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds. 

.94 ASTM D1785, Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, 
and 120. 

.95 ASTM D2105, Standard Test Method for Longitudinal Tensile Properties 
of "Fiberglass" (Glass-Fiber-Reinforced Thermosetting Resin) Pipe and 
Tube. 
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.96 ASTM D2241, Polyvinyl Chloride (PVC) Pressure-Rated Plastic Pipe 

(SDR Series). 
.97  ASTM D2412, Standard Test Method for Determination of External 

Loading Characteristics of Plastic Pipe by Parallel-Plate Loading. 
.98 ASTM D2466, Polyvinyl Chloride (PVC) Plastic Pipe Fittings, Schedule 

40. 
.99 ASTM D2467, Polyvinyl Chloride (PVC) Plastic Pipe Fittings, Schedule 

80. 
.100 ASTM D2513, Thermoplastic Gas Pressure Pipe, Tubing, and Fittings. 
.101 ASTM D2529, Standard Practice for Measuring Beam Deflection for 

Reinforced Thermosetting Plastic Pipe Under Full Bore Flow. 
.102 ASTM D2564, Solvent Cements for Polyvinyl Chloride (PVC) Plastic Pipe 

Systems. 
.103 ASTM D2657, Standard Practice for Heat Fusion Joining of Polyolefin 

Pipe and Fittings. 
.104 ASTM D2665, Polyvinyl Chloride (PVC) Plastic Drain, Waste, and Vent 

Pipe and Fittings. 
.105 ASTM D2774, Underground Installation of Thermoplastic Pressure 

Piping. 
.106 ASTM D2996, Filament-Wound "Fiberglass" (Glass-Fibre-Reinforced 

Thermosetting-Resin) Pipe. 
.107 ASTM D3212, Joints for Drain and Sewer Plastic Pipes using Flexible 

Elastomeric Seals. 
.108 ASTM D3261, Butt Fusion Polyethylene (PE) Plastic Fittings for 

Polyethylene (PE) Plastic Pipe and Fittings. 
.109 ASTM D3350, Standard Specification for Polyethylene Plastics Pipe and 

Fitting Materials. 
.110 ASTM D4024, Standard Specification for Reinforced Thermosetting Resin 

(RTR) Flanges. 
.111 ASTM D4101, Propylene Plastic Injection and Extrusion Materials. 
.112 ASTM D4174, Cleaning, Flushing, and Purification of Petroleum Fluid 

Hydraulic Systems. 
.113 ASTM F441/F441M, Chlorinated Polyvinyl Chloride (CPVC) Plastic Pipe, 

Schedules 40 and 80. 
.114 ASTM F477, Elastomeric Seals (Gaskets) for Joining Plastic Pipe. 
.115 ASTM F714, Standard Specification for Polyethylene (PE) Plastic Pipe 

(SDR-PR). 
.116 Based on outside Diameter. 
.117 ASTM F894, Standard Specification for Polyethylene (PE) Large 

Diameter Profile Wall Sewer and Drain Pipe. 
.118 CGA, Canadian Gas Association Standards. 
.119 CAN/CGA B70, Cast Iron Soil Pipe, Fittings and Means of Joining. 
.120 CAN/CGA B105 - Installation Code for Digester Gas and Landfill 

Installations. 
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.121 CAN/CSA B139, Installation Code for Oil Burning Equipment. 
.122 CAN/CSA B149.1, Natural Gas and Propane Installation Code. 
.123 CAN/CSA B137.1, Polyethylene Pipe, Tubing and Fittings for Cold Water 

Pressure Services. 
.124 CAN/CSA B137.2, PVC Injection Moulded Gasketed Fittings for Pressure 

Applications. 
.125 CAN/CSA B137.3, Rigid PVC Pipe for Pressure Applications. 
.126 CAN/CSA B181.2, PVC Drain, Waste, and Vent Pipe and Pipe Fittings. 
.127 CAN/CSA B182.2, PVC Sewer Pipe and Fittings (PSM Type). 
.128 CSA B52, Mechanical Refrigeration Code. 
.129 CSA CAN3-Z299.3, Quality Assurance Program. 
.130 CISPI 301, Specification Data for Hubless Cast Iron Sanitary System with 

No-Hub Pipe and Fittings. 
.131 CPC, Canadian Plumbing Code. 
.132 EJMA STDS-93, Standards of Expansion Joint Manufacturers' 

Association, Edition No. 6. 
.133 Fluid Sealing Association Technical Handbook, Rubber Expansion Joint 

Division. 
.134 FEDSPEC, L-C-530B(1), Coating, Pipe, Thermoplastic Resin or 

Thermosetting Epoxy. 
.135 MIL-H-13528B, Hydrochloric Acid, Inhibited, Rust Removing. 
.136 MIL-S-8660C, Silicone Compound. 
.137 MIL-STD-810C, Environmental Test Methods. 
.138 MSS SP-25, Standard Marking System for Valves, Fittings, Flanges and 

Unions. 
.139  MSS SP-42, Class 150 Corrosion Resistant Gate, Globe, Angle and 

Check Valves with Flanged and Butt Weld Ends. 
.140 MSS SP-43, Wrought Stainless Steel Butt Welding Fittings. 
.141 MSS SP-67, Butterfly Valves. 
.142 MSS SP-70, Cast Iron Gate Valves, Flanged and Threaded Ends. 
.143 MSS SP-71, Cast Iron Swing Check Valves, Flanged and Threaded 

Ends. 
.144 MSS SP-72, Ball Valves with Flanged or Butt-Welding Ends for General 

Service. 
.145 MSS SP-78, Cast Iron Plug Valves, Flanged and Threaded Ends. 
.146 MSS SP-80, Bronze Gate, Globe, Angle and Check Valves. 
.147 MSS SP-81, Stainless Steel, Bonnetless, Flanged, Knife Gate Valves. 
.148 MSS SP-85, Cast Iron Globe and Angle Valves, Flanged and Threaded 

Ends. 
.149 MSS SP-88, Diaphragm Type Valves. 
.150 MSS SP-99, Instrument Valves. 
.151 MSS SP-108, Resilient-Seated Cast Iron – Eccentric Plug Valves. 
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.152 MSS SP-110, Ball Valves, Threaded, Socket-Welding, Solder Joint, 

Grooved and Flared Ends. 
.153 MSS SP-118, Compact Steel Globe Check Valves. 
.154 MSS SP-122, Plastic Industrial Ball Valves. 
.155 NACE RP0178, Fabrication Details, Surface Finish Requirements, and 

Proper Design Considerations for Tanks and Vessels to be Lined for 
Immersion Service. 

.156 SAE J1227, Assessing Cleanliness of Hydraulic Fluid Power Components 
and Systems. 

.157 SSPC-P3, Canadian Government Standards Board. 

.158 SSPC-SP6, Canadian Government Standards Board. 

.159 SSPC-SP10, Canadian Government Standards Board 

.160 Plastics Pipe Institute's PPI Handbook of Polyethylene Piping, chapter 
"Underground Installation of PE Piping" and chapter "Specifications, Test 
Methods and Codes for Polyethylene". 

.161  Provincial Building Code. 

.162 Provincial Plumbing Code. 

1.3 DEFINITIONS AND INTERPRETATIONS  

.1 Pressure terms used in this, and other related sections are defined as follows: 

.1 Operating Limits: The minimum and maximum pressure at which the 
piping system operates for sustained periods of time. 

.2 Test pressure: The hydrostatic pressure used to determine system 
compliance. 

.2 Unless otherwise specified or shown, the interface between piped commodities 
common to process/mechanical and yard piping is below grade and 0.45 m from 
the exterior face of a building or tunnel wall. 

.3 Pipe and appurtenance location terms used in this, and other related sections are 
defined as: 

.1 Tunnels, Pumphouse and Buildings: Within an environmentally controlled 
enclosure where temperature is maintained above 5° Celsius. 

.2 Exposed, Aboveground: Outside or within an enclosure which is not 
environmentally controlled so that the temperature is maintained above 5° 
Celsius. For the purpose of defining exterior protection systems, this 
definition is extended to vertical piping to a point of 0.5 m below finished 
ground level. 

.3 Underground (or buried): Placed in soil and not tied to structures. 

.4 Below Structures: Below concrete slabs such as tanks, channels, 
buildings, pipe chases, foundation slabs, etc., but not including roadways 
or walkway structures. 

.5 Submerged: Regularly or occasionally immersed in liquid; inside tanks 
and/or channels, and within 3.0 m above maximum water level of open 
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tankage. Includes pipe and appurtenances within manholes, vaults and 
chambers. 

1.4 DELIVERY, STORAGE, AND HANDLING 

.1 All materials and equipment must be delivered, handled, and stored subject to 
the provisions contained herein and per the manufacturer's recommendations. 

.2 Provide temporary storage facilities and heated storage where required for 
sensitive items such as motors. 

.3 Equipment, including pumps and motors, must not be placed in temporary or final 
locations in the new structures before approval by the Engineer. The date of 
delivery into the structure must be commensurate with the construction progress 
and the suitability, with respect to temperature, humidity, etc. of the building. 

.4 Take precautions to maintain equipment in good condition and to avoid corrosion 
or other damage which may affect the equipment's performance. Provide 
temporary coatings as required to prevent corrosion. 

.5 Leave factory covers in place and prevent entry of foreign materials into working 
parts of equipment. 

.6 Protect members and bearings with plastic covers. 

.7 Grease all shafts and sheaves to prevent corrosion. 

.8 The Contractor must recognize the time interval required for complete 
construction before the structure is suitable for equipment installation. If 
equipment is delivered before it is required at the site, the Contractor must 
provide suitable heated dry storage space for the equipment, to the approval of 
the Engineer. All rotating equipment and motors must be rotated at least weekly 
during the storage period, and after installation, until the equipment is placed in 
normal use. 

1.5 DESIGN REQUIREMENTS 

.1 The design has been completed to the degree necessary for the Contractor to 
tender the project. It is not fully detailed and will require the Contractor to 
undertake design of and responsibility for minor aspects for the piping systems to 
be installed. 

.2 All process piping must meet requirements of the Process Piping Code, B31.3, 
whether or not it falls within the Code scope. ABSA must be the Code Authority 
whenever the piping system falls within the Code scope. The Engineer must be 
the Code Authority for process piping that does not fall within the Code scope. 

.3 Piping and Instrumentation drawings, piping schematics, and piping layout 
drawings are contained in the drawing set. The Piping and Instrumentation 
Drawings (P&IDs) indicate all major pipework, valves, and appurtenances (other 
than cleanouts, purge points, etc.). The layout drawings indicate the Engineer's 
concepts and are intended to illustrate a constructible method for the piping 
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systems. Some appurtenances, supports, guides and anchors, and expansion 
joints are not fully shown. The Contractor's design will complement and detail 
these drawings. 

.4 It is understood that some conflicts will arise that will require that the Contractor 
re-route some of his piping to allow for the installation of wiring, ventilation duct, 
or similar. 

.5 The Contractor is required to engage a Professional Engineer, registered with 
NAPEG (Northwest Territories and Nunavut Association of Professional 
Engineers and Geoscientists) to be responsible for the final aspects of the 
design. The components of the design that will be generated will be as follows: 

.1 Final layout, illustrated using layout and isometric drawings. 

.2 Piping flexibility and stress analysis proving that the allowable stresses 
prescribed by the Process Piping Code B31.3 are not exceeded under 
any prescribed combination of conditions and indicating the forces and 
moments in each direction under each condition at each support, guide, 
or anchor. 

.3 Piping support system design, including details and spacing of all 
supports. The support system will ensure that the weight of the pipework 
and the need for lateral and vertical support are considered fully. 

.4 Expansion and contraction design, including the layout and details for all 
necessary expansion joints needed to compensate for thermal expansion 
and contraction, structural movement, and the isolation of equipment. 
.1 Failure of piping or supports from overstress or fatigue. 

.2 Leakage at joints. 

.3 Detrimental stresses or distortion in piping and valves or in 
connected equipment or piping systems not designed by the 
Contractor's Engineer, resulting from excessive thrusts and 
moments in the piping. 

.5 For the FOA pipe system, in addition to clauses presented above, the 
Contractor's engineer is to review the structural details for the anchors, 
supports and guides and advise of any concerns or modifications required 
to the anchors, supports and guides. The Contractor's engineer is also to 
determine the location of supports, anchors, guides and expansion joints. 
The Engineer (Owner's engineer) will confirm that the originally designed 
supports, anchors and guides in the Contract are sufficient to meet the 
forces and moments provided by the Contractor's engineer. 

.6 Design documentation will be submitted to the Engineer as necessary to indicate 
compliance with the requirements of the piping systems. The documentation will 
be stamped and sealed by an Engineer registered with NAPEG (Northwest 
Territories and Nunavut Association of Professional Engineers and 
Geoscientists). The Engineer stamping the drawings must provide evidence of 
experience with such systems. 
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.7 Note that for large diameter, thin walled [thickness less than one (1%) percent of 

diameter] piping comprehensive flexibility and stress analysis is required, even if 
the design met the exception granted under Section 319.4.1(c) of the Process 
Piping Code B31.3. 

1.6 SUBMITTALS 

.1 For each piping system, submit documentation listing pipe, fittings, flexible 
connectors, expansion joints, linings, coatings, and valving to be used for each 
pipe size and category. 

.2 Radiographic Weld Testing: Submit the name and qualifications of at least two 
independent firms for the radiographic weld testing to be undertaken by the 
Contractor if and as required by the applicable Code. The selected firm will be 
subject to the review and acceptance of the Engineer 

.3 A copy of this specification section and all referenced sections with each 
paragraph check- marked to show compliance or highlighted to indicate 
deviation. 

.4 For all pipe greater than or equal to 50 mm diameter, submit isometric drawings, 
to indicate the assembly details, the welds, flanges, valve placement, cathodic 
protection, expansion joints, guides, anchors, hangers, supports, and the 
provisions for thrust restraint, as well as any other pertinent details 

.5 Submit piping layout drawings by plant area which indicate location and 
placement of valves, fittings, and other appurtenances for all piping, greater or 
equal to 150 mm diameter, in that area. Indicate location and clearances from 
structures and other utilities (ductwork, conduit, electrical tray, etc.). 

.6 Submit copies of all original submittals and all related correspondence made as 
part of the regulatory submission required by the Local Boilers Safety Association 
and any submissions required by other regulatory authorities. 

.7 Product Samples: Where specified or when directed by the Engineer, provide mill 
test results or product samples. 

.8 Provide hanger, guide, anchor, support system design details including locations, 
load information, design calculations and illustrative drawings, stamped and 
signed by a professional engineer registered with NAPEG (Northwest Territories 
and Nunavut Association of Professional Engineers and Geoscientists). 

.9 For expansion joints submit manufacturer's catalogue data, shop drawings and 
assembly drawings confirming general arrangement, dimensions, tolerances, 
materials of construction, weights, and installation details. Submit calculations to 
substantiate expansion joint selection and amount of precompression, stamped 
and signed by a professional Engineer registered with NAPEG (Northwest 
Territories and Nunavut Association of Professional Engineers and 
Geoscientists). 

.10 Welding: Prior to commencing any welding of stainless steel pipe, prepare and 
submit to the Engineer a written description of welding techniques including but 
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not limited to materials, methods, and quality control. Identify differences in shop 
and field techniques. Written procedures will be stamped and sealed by a 
professional engineer registered with NAPEG (Northwest Territories and Nunavut 
Association of Professional Engineers and Geoscientists)and qualified for 
welding design. For stainless steel welds exposed to process fluids, the weld 
procedure should provide for maximizing the corrosion resistance of the final 
weld as well as providing the mechanical strength required. 

.11 Radiographic weld test results. 

.12 Prior to the commencement of welding, submit current and complete 
documentation of the welder's qualifications. 

1.7 COORDINATION 

.1 Process and Utility Piping Identification 

.1 Refer to Section 40 05 40 for process piping identification. 

.2 Process and utility piping is identified in the drawings by a two-component alpha-
numeric code, (Line Label) as follows: 

.1 The first component of the code indicates the nominal line size. 

.2 The second component of the code identifies the process fluid being 
conveyed, (Commodity). 

.3 The process fluid (Commodity) codes are defined in the drawings. 

.3 Detailed process pipe specifications are provided for each commodity in Section 
40 05 13.01. 

.4 Routing: Coordinate piping installation routes and elevations with installation of 
sheet metal, process equipment, HVAC, instrumentation, and electrical work. 

.5 Pipe Sleeves: Coordinate with other divisions, prior to construction, to locate and 
place sleeves in cast-in-place concrete. Also, prior to construction of masonry 
building elements. 

.6 Coordinate with Division 40 – Instrumentation & Controls to provide correct 
piping configuration for primary instrumentation elements. For example, provide 
required minimum straight run of pipe upstream and downstream of flow meters. 
Coordinate with Division 40 – Instrumentation & Controls for meter 
manufacturer's requirements. 

1.8 QUALITY ASSURANCE 

.1 Welding Certification 

.1 All welders to be certified under the Nunavut Boilers Branch Safety Act 
and Regulations. As a minimum, welders will hold a Level B Journeyman 
Welder's Certificate. 

.2 All welders who work on this project must provide the correct 
documentation. 
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.3 Welders working on stainless steel piping must not work on welding of 

any other material. 
.4 Tools used for stainless steel piping welding must be new and marked for 

this use. These tools must not be used for any other work. Tools must not 
be made of materials that could contaminate the stainless steel surface 

.2 Weld Tests 

.1 All piping welds must be one hundred (100%) percent visually inspected 
by a registered inspector and any imperfections must be made good as 
required by the applicable Code and to the satisfaction of the Engineer. 

.2 For piping required by the applicable Code to be subject to radiographic 
inspection, or for welds not found satisfactory during the Engineer's visual 
inspection provide for one (1) full circumference radiographic inspection 
for every twenty (20) welded pipe-to-pipe and pipe-to-fitting joints. All 
sizes and types of pipe welds to be tested at locations identified by the 
Engineer. 

.3 Contractor to provide for one (1) full circumference radiographic 
inspection for every twenty (20) welded pipe-to-pipe and pipe-to-fitting 
joints. All sizes and types of pipe welds to be tested at locations identified 
by the Engineer. 

.4 Have radiographic test firm evaluate welds in accordance with 
ANSI/ASME B31.3 Process Piping Code Normal Service and prepare 
report summarizing results. 

.5 Have radiographic weld test report, complete with results, submitted 
directly to Engineer. 

.6 For each defective weld, three additional radiographic inspections at 
locations identified by the Engineer, will be required plus a radiograph of 
the repair. 

.3 Regulatory Submissions 

.1 Complete all regulatory submissions as required by the Nunavut Power 
Engineers and Boiler Pressure Vessel Safety Act and Regulations. 

.2 Complete all other submissions as required by other regulatory 
authorities. 

1.9 CONFLICTS 

.1 Review the drawings prior to installation of piping, conduit services, and fixtures 
by this or any other division. Identify any conflicts and cooperate with the 
Engineer to determine the adjustments necessary to resolve these conflicts. 

.2 Confirm the routing of each section of pipework with other services prior to 
commencement of installation. Advise the Engineer of any conflicts with existing 
services or services yet to be installed. Where necessary, amend the routing of 
pipework to avoid conflict and confirm with the Engineer. 
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1.10 SHIPMENT, PROTECTION AND STORAGE 

.1 Refer to Division 1 for Shipment and Storage 

.2 Deliver pipe, fittings, and specials to site using loading methods which do not 
damage pipe or coatings. 

.3 Piping materials delivered to site will be clearly marked to indicate size, type, 
class/schedule, and coatings. 

.4 Until ready for incorporation in the work, store on site as recommended by the 
piping materials manufacturer to prevent damage, undue stresses, or 
weathering. 

.5 Store materials at least 200 mm above ground with sufficient supports to prevent 
undue bending. 

.6 Protect non-UV light inhibited plastic from sunlight. 

.7 Ship pipe expansion joints, anchors, guides, and flexible connectors pre-
assembled to the degree which is practical. 

.8 Provide shipping devices to maintain the face-to-face dimension of each 
expansion joint during shipment, storage, and installation. Design and place 
shipping devices so as not to inhibit installation of the joints 

1.11 WARRANTY 

.1 Provide the Owner with a materials and labor warranty for the work. Contractor 
must supply new materials and re-do the work should materials be found to be 
defective or not in compliance with the specifications, or should the workmanship 
be found to be inadequate, or the work was not performed in accordance with the 
specifications and referenced standards, codes and regulations. This warranty 
must remain in effect for the maximum period allowed under Law. 

.2 Neither Engineer's inspections, checks, or any other tests or subsequent 
authorization to proceed with the work, nor Engineer's waiving of Engineer's right 
to perform such tests, nor Engineer's decision not to solicit submission of 
material certificates or other quality assurance documentation relieve the 
Contractor from any degree of responsibility regarding the Work or the 
corresponding warranty above. Contractor agrees that Engineer's ability to fully 
assess the suitability of materials, work procedures, worker qualifications and 
other relevant issues is limited. Contractor bears full responsibility and is solely 
liable in these matters. 

.3 The use of faulty materials or materials that do not meet the specifications and 
referenced standards, codes and regulations must constitute a hidden defect. 

.4 Employment of labour not properly qualified, the performance of the work not in 
accordance with the specifications and the referenced standards, codes and 
regulations, and the use of inadequate of sub-standard workmanship must 
constitute hidden defects. 
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PART 2 Products   

2.1 FUNCTION 

.1 Provide the pipe materials, fittings, and appurtenances as described below, for 
the piping systems shown. 

2.2 PIPE MATERIALS GENERAL 

.1 All pipe materials to be new, free from defects and conforming to the reference 
standards. 

.2 Where any standard referenced has been superseded prior to bidding, the 
contractor must comply with the new standard. 

2.3 PIPE SIZES 

.1 Where the pipe size is not specified, provide pipe with the sizes required by the 
Local Plumbing Code. For small piping not described by the Local Plumbing 
Code, use 12 mm nominal diameter. 

2.4 FITTINGS 

.1 General 

.1 Provide eccentric reducers in horizontal lines with the flat side on top, 
unless shown otherwise. 

.2 Provide concentric reducers in vertical lines unless indicated otherwise. 

.3 Provide long radius elbows unless otherwise shown. Provide smooth flow 
carbon or stainless steel elbows 350 mm and less, to ANSI B16.9. 
Provide mitered elbows greater than 350 mm, to AWWA C208 unless 
otherwise shown or specified. Use 3- piece construction unless otherwise 
shown or specified. 

.4 Provide fittings in concrete cylinder pipe fabricated from metal plate, 
cement lined and coated, and in accordance with AWWA C301. 
Dimensions to AWWA C208. 

.2 Steel Pipelines 

.1 75 mm in diameter or greater: conform to ANSI B16.9, ANSI B16.11 or 
ANSI B16.5. Provide fittings with a wall thickness equal to or greater than 
the pipe. 

.2 Less than 75 mm in diameter: provide threaded malleable iron fittings, 
conforming to ANSI B16.3. 

.3 Provide long radius steel grooved-joint fittings conforming to ANSI B16.9 
in steel grooved-joint pipeline systems. Preference is to use grooved-end 
fittings as produced by the coupling manufacturer, however, grooved joint 
adapters may be welded to fitting ends; dimension and cut the groove of 
the adapter in accordance with the coupling manufacturer's 
recommendations; materials and inside diameter to be the same as the 
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pipe; grind the interior weld smooth and meet the lining manufacturer's 
recommendations. 

.4 For steel grooved-joint pipe of diameters of 150 mm and less, the 
Contractor may provide ductile iron grooved-joint fittings which have an 
outside diameter equal to the steel pipe diameter. Provide ductile iron to 
ASTM A536, dimensioned to 1.5 diameter radius bends, and cut grooving 
dimensions to AWWA C606 IPS dimensions. The lining and coating of the 
ductile iron fittings must equal the lining and coating of the steel pipeline 
system. 

.5 Standard radius elbows to dimensions of ANSI B16.5 may be provided on 
clean water grooved-joint piping systems only. 

.3 Stainless Steel Pipelines 

.1 Less than 75 mm diameter: Provide fittings of the same class as the pipe, 
conforming to ASTM A403 and ANSI B16.11. 

.2 Equal to or greater than 75 mm diameter: Fabricate fittings using similar 
materials and classes as the pipe and conform to ASTM A774 (scale 
removed). 

.4 Ductile Iron Pipelines 

.1 For flanged piping systems, provide fittings that conform to ANSI B16.1 
and in grooved end or mechanical joint ductile iron pipelines to AWWA 
C110. 

.2 For ductile iron grooved-joint pipelines, provide ductile iron grooved-joint 
fittings which have an outside diameter equal to the pipe diameter. 
Provide ductile iron to ASTM A536, dimensioned to 1.5 diameter radius 
bends, and cut grooving dimensions to AWWA C606 IPS dimensions. 
The lining and coating of the ductile iron fittings must equal the lining and 
coating of the pipeline system. 

.5 PVC Pipelines 

.1 Provide ductile iron fittings that conform to AWWA C110 or provide PVC 
to CSA B137.3, of the same material and class as the pipe. 

.6 FRP Pipelines 

.1 Provide fittings of the same material and class as the pipe. Provide 
flanges to meet ANSI B16.5 Class 150 bolt hole patterns where 
applicable. For flanged connections to expansion joints, equipment (i.e., 
foul air scrubber, foul air blowers, etc.), dampers, specialty fittings, etc., 
the pipe supplier is to match the bolt hole pattern specified by the 
equipment/damper/fitting supplier. Bolts, nuts, washers, etc. are to be 
stainless steel, series 300. 

.2 Provide adhesive kits suitable for the selected FRP material. 

.3 Provide a UV resistant barrier or gelcoat to protect outdoors and exposed 
piping from UV degradation. 
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.7 Copper Pipelines 

.1 Provide copper fittings in conforming to ANSI B16.26. 

.2 Couplings for copper connection system must be manufactured from 
ductile iron conforming to ASTM A536. 

.8 Polyethylene Pipelines: 

.1 Provide fittings in the same material and class as the pipe. 

.2 Thermal butt fusion joints to ASTM D2774 

.9 Buried Pipeline: 

.1 For buried piping and piping inside carrier pipes, refer to Division 2 
specifications. 

2.5 GROOVED PIPING SYSTEM – IPS CARBON STEEL 

.1 General 

.1 All grooved components must be of one manufacture and approved for 
use by the authorities, agencies, codes, and standards named in the 
specifications. 

.2 All approved manufacturers must be certified to ISO 9001 standards. 

.2 Grooved Couplings 

.1 Grooved Couplings must be manufactured from ductile iron conforming to 
ASTM A536. 

.2 All grooved couplings to be designed with angle pads to provide a rigid 
joint unless otherwise noted. Standard of Acceptance: Victaulic Style 
107V Installation Ready Coupling (Victaulic Data Sheet 06.33). 

.3 Where expansion/contraction or Angular Deflection is designed into pipe 
system flexible couplings must be used. Standard of Acceptance: 
Victaulic Style 177N Installation Ready Coupling  (Victaulic Data Sheet 
06.24). 

.3 Grooved Fittings: All grooved fittings to be manufactured from ductile iron 
conforming to ASTM A536, forged steel conforming to ASTM A234 or carbon 
steel conforming to ASTM A53. Standard of Acceptance: Fittings manufactured 
by Victaulic (Victaulic Data Sheet 07.01). 

.4 Bolted Mechanical Brach Connections: Branch connections may be provided by 
bolted; mechanical branch connections manufactured from ductile iron 
conforming to ASTM A536 complete with synthetic rubber gaskets approved for 
line service. Standard of Acceptance: Victaulic Style 920 N (Victaulic Data Sheet 
10.01). 

.5 Flange Adapters: For connection to ANSI Class 125/150 or Class 250/300 
flanged components, grooved flange adapters manufactured from ductile iron 
conforming to ASTM A536 or malleable iron conforming to ASTM A47 may be 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

PROCESS PIPING Section 40 05 13 
Page 17 of 34 

 
used. Standard of Acceptance: Victaulic Style 741 and Style 743 (Victaulic Data 
Sheets 06.06 and 06.07). 

.6 Noise and Vibration Attenuation: Where it is necessary to suppress noise or 
vibrations in piping system, three Victaulic Flexible Grooved couplings may be 
installed in close proximity to the source of noise/vibration in lieu of Elastomeric 
Flexible "Arch Type" connectors or Flexible Metal Hose connectors. Standard of 
Acceptance Victaulic Style 177N Installation Ready Coupling (Victaulic Data 
Sheet 06.24). 

2.6 GROOVED PIPING SYSTEM – STAINLESS STEEL 

.1 General 

.1 All grooved components must be of one manufacture and approved for 
use by the authorities, agencies, codes and standards named in the 
specifications. 

.2 All approved manufacturers must be certified to ISO 9001 standards. 

.2 Grooved Couplings 

.1 Grooved Couplings must be manufactured from Stainless Steel 
conforming to ASTM A351, ASTM A743 or ASTM A744. 

.2 Grooved couplings to be designed with angle pads to provide a rigid joint 
unless otherwise noted. Standard of Acceptance: Victaulic Style 89 
(Victaulic Data Sheet 17.24). Note: In some applications painted or 
galvanized ductile iron couplings may be used to joint stainless steel pipe. 
Confirm with Supplier. 

.3 Where Expansion/Contraction or Angular Deflection is designed into 
piping system flexible couplings must be used. Standard of Acceptance: 
Victaulic Style 77S and Victaulic Style 475 (Victaulic Data Sheets 17.03 
and 17.14). 

.3 Grooved Fittings: All grooved fittings to be manufactured from Stainless Steel 
conforming to ASTM A312, ASTM A403 or ASTM A774. Standard of 
Acceptance: Fittings manufactured by Victaulic (Victaulic Data Sheet 17.04). 

2.7 GROOVED PIPING SYSTEM – AWWA DUCTILE IRON 

.1 General 

.1 All grooved components must be of one manufacture and approved for 
use by the authorities, agencies, codes and standards named in the 
specifications. 

.2 All approved manufacturers must be certified to ISO 9001 standards 

.2 Grooved Couplings: 

.1 Grooved couplings must be manufactured from ductile iron conforming to 
ASTM A536. Gaskets must be Grade "M" Flush Seal Halogenated Butyl 
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for water service. Standard of Acceptance: Victaulic Style 31 (Victaulic 
Data Sheet 23.02). 

.2 For connecting components of IPS dimension to components of AWWA 
dimension, grooved transition couplings may be used. Gaskets must be 
Grade "M" Flush Seal Halogenated Butyl for water service. Standard of 
Acceptance: Victaulic Style 307 (Victaulic Data Sheet 23.03) 

.3 Grooved Fittings: Grooved fittings must be manufactured from ductile iron 
conforming to ASTM A395, Grade 65-45-12 or ASTM A536, Grade 65-45-
12 or cast iron conforming to ASTM A48, Class 30-A. Standard of 
Acceptance: Fittings manufactured by Victaulic (Victaulic Data Sheet 
23.05). 

.4 Flanged Adapters: For connection to ANSI Class 125/150 or Class 
250/300 flanged components, grooved flange adapters manufactured 
from ductile iron conforming to ASTM A395 or ASTM A536 may be used. 
Standard of Acceptance: Victaulic Style 341 (Victaulic Data Sheet 23.04). 

2.8 GROOVED PIPING SYSTEM – COOPER TUBING 

.1 General 

.1 All grooved components must be of one manufacture and approved for 
use by the authorities, agencies, codes and standards named in the 
specifications. 

.2 All approved manufacturers must be certified to ISO 9001 standards. 

.2 Grooved Couplings 

.1 Grooved couplings must be manufactured from ductile iron conforming to 
ASTM A536. 

.2 All grooved couplings to be designed with angle pads to provide a rigid 
joint unless otherwise noted. Standard of Acceptance: Victaulic Style 606 
(Victaulic Data Sheet 22.02). 

.3 Couplings must be complete with Flush Seal gaskets or equivalent. 

.3 Grooved Fittings: All grooved fittings to be manufactured from wrought copper 
conforming to ASTM B75, C12200 or ASTM B152, C1100 or cast bronze per 
ASTM B584. Standard of Acceptance: Fittings manufactured by Victaulic 
(Victaulic Data Sheet 22.04). 

.4 Flange Adapters: For connection to ANSI Class 125/150 or Class 300 flanged 
components, grooved flange adapters manufactured from ductile iron conforming 
to ASTM A536. Standard of Acceptance: Victaulic Style 641 (Victaulic Data 
Sheet 22.03). 

2.9 GASKETS 

.1 For flat faced flanges, use full-face gaskets. For Van Stone, lap joint and raised-
face flanges, use full face or ring type gaskets. Conform to ASTM B16.21. 
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.2 Use gasket materials for flanged connections suitable for the temperature, 

pressure, and corrosivity of the fluid conveyed in the pipeline. Refer to the 
detailed pipe specification sheets for the recommended gasket material. Material 
designations used in the detailed pipe specification sheets are as follows: 

.1 EPDM: ethylene-propylene-diene-terpolymer 70 durometer. 

.2 Bl. Neoprene:  neoprene (black) 70 durometer (not acceptable in 
stainless steel pipe systems). 

.3 Nitrile: nitrile (Buna N). 

.4 SBR: Styrene-butadiene (red). 

.5 Natural rubber: natural rubber. 

.6 Compressed synthetic fibres (Kevlar): ASTM F104 (F712400), and 
neoprene binder: 1.7 MPa (ASTM F152), 0.2 mL/h Leakage Fuel A 
(ASTM F37). 

.7 Compressed synthetic fibres (Kevlar): ASTM F104 (F712400) and SBR 
binder: 1.7 MPa (ASTM F152). 0.1 mL/h Leakage Fuel A (ASTM F37). 

.8 Gylon - Type 1: Garlock Style 3500. 1.35 MPa (ASTM F152).  0.22 mL/h 
Leakage Fuel A (ASTM F37). 

.9 Gylon - Type 2: Garlock Style 3510. 1.35 MPa (ASTM F152).  0.04 mL/h 
Leakage Fuel A (ASTM F37). 

.10 CPE - Chlorinated Polyethylene. 

.3 Unless otherwise specified, minimum Gasket Material Thickness for full face 
gaskets: 

.1 Up to 250 mm pipe diameter; 1.6 mm thick. 

.2 Greater than 250 mm pipe diameter; 3.2 mm thick. 

.4 Unless otherwise specified, minimum gasket material thickness for raised face 
ring gaskets: 

.1 Up to 100 mm pipe diameter; 1.6 mm thick. 

.2 Greater than 100 mm pipe diameter; 3.2 mm thick. 

.5 Grooved type gaskets: 

.1 Select material as recommended by the manufacturer for the service 
conditions indicated. 

.2 Unless otherwise specified; for epoxy lined piping systems for solids 
carrying liquids, provide end-seal type gaskets. 

.3 Unless otherwise specified, provide flush seal type gaskets for all other 
grooved joint systems. Acceptable products: Gustin-Bacon Rigigrip, 
Victaulic Flush-Seal. 

2.10 BOLTS AND NUTS 

.1 Provide hex head bolts and nuts. Threads to be ANSI B1.20.1, standard coarse 
thread series. 
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.2 For general indoor service, use bolts conforming to ASTM A307, Grade A; nuts 

conforming to ASTM A563, Gr.A. 

.3 Provide stainless steel bolts, nuts and washers for exposed, submerged, buried 
and concrete encased service; bolts conforming to ASTM A193, Gr.B8, C1.1; 
nuts  conforming to ASTM A194, Gr.8. Provide these also for connections above 
normal water level but which may be subjected to direct contact with splashed 
water. 

.4 Provide hot dip galvanized bolts, nuts and washers for use with hot dip 
galvanized Van Stone flange back-up rings and Lap-joint flange back-up rings. 

.5 Provide hex nuts equal to or less than 25 mm. Greater than 25 mm, provide 
heavy hex. 

2.11 CATHODIC PROTECTION 

.1 Provide cathodic protection of piping, pipe fittings and appurtenances. 

2.12 STRUCTURAL ELEMENT PENETRATIONS 

.1 Structural element penetrations are shown and referenced to a detail or 
Process/Mechanical Standard Details. Where a structural element penetration is 
not referenced, conform to the Standard Detail relevant to the type of structure, 
exposure and type of pipe. 

.2 Provide pipe sleeves capable of supporting the loads applied during placement of 
concrete or during blockwork erection. Century Line HDPE sleeves with water 
stop collar may be used where applicable. 

.3 Supply wall or floor penetrations into submerged areas, under slab areas, and 
where shown with a 6 mm thick water stop flange at least 50 mm larger than the 
pipe or pipe sleeve outside diameter (o.d.). Continuously weld the water stop 
flange, both sides, onto the pipe or pipe sleeve. Fill annular space between the 
sleeve and pipe, where a sleeve is used, with non shrink grout in accordance 
with Division 3. Form reglets between the grout and the concrete and between 
the grout and the pipe, on "wet" sides of the wall penetration. Fill reglet with 
sealant. 

.4 For structural concrete wall and floor penetrations of non-insulated pipe between 
dry areas, furnish a sleeve which has an internal diameter at least 50 mm larger 
than the o.d. of the pipe. For pipes 75 mm and less furnish a pipe sleeve 25 mm 
larger than the o.d. of the pipe. 

.5 For masonry wall penetrations of non-insulated pipe, furnish a sleeve which has 
an internal dimension of at least 50 mm larger than the pipe o.d. For pipes 75 
mm and less furnish a pipe sleeve 25 mm larger than the o.d. of the pipe. 

.6 A Standard Detail is shown for segmented modular pipe seals. Where this detail 
is used for the penetration of a wall separating a dry area from an underground 
area, tighten the bolts from the inner face and fill the outer annular space with 
grout. Use stainless steel bolts and nuts in penetrations through walls separating 
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underground or exterior areas from any other area. If seepage occurs during the 
warranty period, the Contractor is responsible for repair and/or replacement, at 
no cost to the Owner. Do not use this type of wall penetration below maximum 
ground water level elevation 

2.13 INSULATION 

.1 Provide insulation with a minimum insulation thickness 25 mm. Use greater 
thicknesses as recommended by the manufacturer if more than 25 mm is 
required to lower the outer skin temperature to below 40° Celsius. 

.2 Provide stainless steel bands over the insulation at a maximum of 300 mm 
centers. 

.3 Provide insulation and recovering for all piping where the pipe surface will sweat, 
where heat retention is required, and at the locations indicated on the drawings.  

.4 Where pipe runs below ground, continue insulation and recovering to a depth 2.5 
m below finished ground surface in grassed areas or 3.0 m below roads, 
walkways, and access pads. 

.5 Do not insulate over expansion joints or flexible hose connectors, in order to 
permit periodic inspection of connector bolting. 

.6 Recover all insulated pipe. Align longitudinal seams in aluminum recovering to 
shed water. Overlap radial seams a minimum of 50 mm. 

.7 Refer to electrical specifications for electrical heat tracing 

2.14 INTERIOR FINISHES (LININGS) 

.1 General 

.1 Provide products with factory applied linings and finishes unless 
otherwise noted. Fittings and pipe of any one pipe system to be lined by 
the same manufacturer. 

.2 Do not shop coat the internal surface of stainless steel or plastic piping. 

.3 Provide No. 1 or No. 2B standard finish for gauge stainless steel pipe, as 
specified in ASTM A480. Finish heavier pipe to No. 1 mill finish or better, 
as specified in ASTM A480 

.4 Unless otherwise specified, finish fittings in the same manner as the pipe 
run. 

.2 Epoxy, E2a, E2b or E2c 

.1 Where specified in the detailed pipe specification sheets, apply epoxy to 
the internal surface of piping in accordance with AWWA C210. Refer to 
Section 40 05 30. 

.3 Asphaltic Varnish 
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.1 Provide asphaltic varnish as the standard finish for ductile iron and cast 

iron pipe, in accordance with AWWA C151. 

.4 Cement Mortar Lining 

.1 Where specified in the detailed pipe specification sheets, apply cement 
mortar lining and an asphaltic seal to the internal surface of ductile iron 
piping in accordance with AWWA C104. 

.2 Where specified in the detailed pipe specification sheets, apply cement 
mortar lining and an asphaltic seal to the internal surface of steel piping in 
accordance with AWWA C205. 

.5 Glass Lining 

.1 Where specified in the detailed pipe specification sheets, apply glass 
lining to pipe interior in two coats. 

.2 Sandblast interior pipe surfaces prior to lining application to white metal 
finish in accordance with SSPC-10. 

.3 After application of first and each subsequent coat, expose to maturation 
temperature above 750° Celsius. 

.4 Finished lining will be: 
.1 200 to 300 microns thick. 

.2 Density of 2.5 to 3.0 grams per cubic centimetre. 

.3 Hardness in excess of 5.0 on the MOHS scale. 

.4 Capable of withstanding 175°C thermal shock without crazing, 
blistering, or spalling. 

.5 No visible loss of surface gloss after immersion in eight (8%) 
percent sulphuric acid solution at 65°C for a period of ten minutes. 

.6 No more than zero point zero one (0.01%) percent exposure of 
the base metal due to defects in the glassed surface 

.5 Provide sample to Engineer for use as a comparison guide. 

.6 Acceptable products modified to meet this specification are: 
.1 Vitco 

.2 Waterworks 

.7 The glass lining must provide continuous coverage when tested by a low 
voltage wet sponge holiday detector, with only isolated voids permitted 
due to casting anomalies and which represent less than zero point zero 
one (0.01%) percent of the total glassed surface. Testing procedure and 
acceptance criteria must be as per "MP-92, Porcelain Enamel Continuity 
Testing", as listed in Clauses 2.10.5.7.1 – .3. 
.1 Purpose: Proper application of the Porcelain Enamel Coating 

provides beneficial long-term characteristics of lubricity, 
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adherence, and resistance to corrosion and high temperature. 
Currently, there is no test method, either destructive or non-
destructive, which directly measures these characteristics. Rather, 
the Industry has developed a testing method utilizing a Holiday 
Detector, which determines the continuity of the glass lining and 
indicates the relative quality of the process. This method is 
commonly referred to as "Spark Test". 

.8 Test Description 
.1 Equipment: The equipment consists of a Tinker & Rasor electronic 

device or equivalent designed to locate holidays (pinholes, voids, 
ridges, etc.) in the non-conducting Porcelain Enamel Lining. It 
functions by applying a 67.5 volt potential across the glass lining. 
Any pinholes or other holidays in the glass lining will close the 
circuit and produce an audible signal from the detector for any 
resistance less than 10000 OHMS. The current is applied through 
a circular sponge which has been wetted using water containing 
approximately one (1%) percent of a wetting agent such as Kodak 
"Photo Flo". 

.2 Procedure: For testing long pipe sections, the diameter of the 
wetted sponge must exceed the diameter of the pipe so that the 
sponge is in full circumferential contact with the Porcelain Enamel 
Lining of the pipe. The sponge is attached to a rod which allows 
the sponge to be pushed through at least fifty (50%) percent of the 
pipe. Any discontinuities will result in an audible signal which will 
be recorded with regard to position along the pipe. Testing is 
performed from both ends of the pipe. 

.3 Special techniques are required at the exposed pipe ends which 
are not enameled. If, due to excess water on the sponge, the 
electric current short circuits to the end of the pipe resulting in an 
audible signal (typically within 3" of the end), the test personnel 
must also make a visual inspection to determine if discontinuities 
exist. 

.9 Acceptance Criteria: The pipe or fittings as tested by the procedure must 
be rejected from shipment if testing reveals more than isolated voids due 
to casting irregularities which represent more than 0.01% of the total 
glassed surface (no more than 1-2 pinholes per fitting or an average of 5 
or less per 20-foot pipe spool). Rejected pipe must be evaluated for 
additional coating with Porcelain Enamel or for total reblasting, 
reprocessing, and retesting 

2.15 EXTERIOR FINISHES – (COATINGS) SHOP APPLIED 

.1 Provide products with factory applied coatings and finishes as specified in the 
detailed pipe specification sheets. If no coating is specified in the detailed pipe 
specification sheets, refer to Section 40 05 30 for general painting requirements. 

.2 Yellow Jacket 
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.1 High density polyethylene (HDPE) jacket extruded over a mastic base. 
.2 Manufacture, test, inspect and report procedures to meet or exceed 

CAN3-Z299.3 (Quality Assurance Program - Category 3). 
.3 Prior to mastic application, sandblast pipe in conformance with 

requirements or SSPC SP6. 
.4 Adhesive consists of arubberized asphalt mastic, non-hygroscopic, 

formulated for use with Yellow Jacket. Apply to prepared surfaces in 
thickness exceeding 0.175mm. 

.5 HDPE has the following minimum properties: Ultimate tensile strength, 21 
MPa; Tensile elongation at break, six hundred (600%) percent; Shore "D" 
hardness, 60; and Brittleness temperature -50°C. 

.6 Apply HDPE by extruding over adhesive in an even thickness to provide a 
smooth continuous outer sheath, free of pinholes, bubbles, wrinkles, 
blisters, cracks, or mechanical damage. 

.7 Minimum HDPE thickness will be as follows: 
 

 

Nominal Pipe Diameter Minimum HDPE Thickness (mm) 

20 0.55 
25 0.55 
30 0.60 
40 0.65 
50 0.70 
65 0.70 
75 0.70 
100 0.75 
150 0.90 
200 1.00 

.8 All flaws [up to three (3) per pipe] will be repaired by cutting out each 
damaged area and applying sealant lined 200 mm diameter patch or heat 
shrink sleeve not exceeding 400 mm in length. Overlap undamaged area 
by a minimum of 75 mm around cut out section. 

.9 Where the number of flaws or damaged areas per pipe exceeds three (3) 
or any flaw is too large to be repaired with a patch or sleeve, the pipe will 
be rejected. 

.10 Tape Wrap: shop applied tape wrap may be used as an alternative to 
Yellow Jacket. Two- or three-layer methods can be used, meeting or 
exceeding the application and performance requirements of AWWA 
C214. 

.11 Epoxy, E2a, E2b or E2c 
.1 Apply epoxy (E2a, E2b or E2c) to the exterior of piping in 

accordance with AWWA C210.  
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2.16 EXTERIOR FINISHES – (COATINGS) FIELD APPLIED 

.1 General 

.1 Use field applied finishes only for: short lengths of metal pipe in a piping 
system where the length of pipe which requires coating is less than 3.0 m 
unless otherwise specified; to repair shop-applied exterior finishes; to 
make up cutback distances at joints; and for fittings, couplings, valves 
and other appurtenances. 

.2 Tape Wrap 

.1 For welded joints on Yellow jacketed pipe and as other indicated locations 
apply tape to buried pipe and fittings. Use Polyken, Tec-Tape or Denso 
tape, consisting of primer and tape applied to minimum thickness of 0.90 
mm in accordance with AWWA C209. 

.2 For flanged or coupled joints and for fittings use petrolatum primer, mastic 
and tape; Polyken, Tec-Wrap or Denso, in accordance with AWWA C217. 

.3 Shrink Sleeve 

.1 As an alternative to tape wrap, shrink sleeves are acceptable if material 
and method of installation is reviewed and accepted by the Engineer prior 
to use 

.4 Epoxy, E2a, E2b or E2c 

.5 Apply epoxy, E2a, E2b or E2c, to the exterior of piping in accordance with 
AWWA C210. Refer to Section 40 05 30. 

2.17 GALVANIZING 

.1 Where piping is to be galvanized, hot dip zinc coat to CSA G164 with a minimum 
coating of 550 g/m2. 

.2 All carbon steel parts, such as elements of flanges, anchors, guides and supports 
must be galvanized, hot dip zinc coat to CSA G164 with a minimum coating of 
550 g/m2. Elements welded to components that do not lead themselves to hot dip 
galvanizing must be thoroughly cleaned and cold zinc galvanized to similar coat 
thickness. Surface preparation for cold galvanizing must meet specifications of 
the manufacturer of the cold galvanizing product. Product must meet two 
thousand (2000) hours resistance test to salt spray (ASTM B-117). 

2.18 GROUT 

.1 Non-shrink grout: conform to structural specifications. 

2.19 CONCRETE 

.1 Provide concrete for concrete surround placed around buried pipe, and fill placed 
over buried pipe, in accordance with structural specifications and as shown. 
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PART 3 Execution  

3.1 PREPARATION 

.1 Prior to installation, inspect and field measure to ensure that previous work is not 
prejudicial to the proper installation of piping. 

.2 Make all minor modifications to suit installed equipment and structural element 
locations and elevations. 

.3 Piping arrangements indicated on the drawings have been established on the 
basis of the "Design Standard" listed in the specific process equipment sections. 
If the equipment to be provided is not the Design Standard, at no additional 
expense to the Owner, modify the piping arrangement as necessary. 

.4 Advise the Engineer of all modifications. Do not commence work on the related 
piping until all modifications have been reviewed by the Engineer. 

.5 Include any piping modifications in the shop drawings submitted prior to 
fabrication or installation. 

3.2 PIPE HANDLING 

.1 Inspect each pipe and fitting prior to installation. Do not install damaged pipe or 
pipe with damaged protective coatings. Do not use sections of large diameter, 
thin walled stainless steel piping that may have been deformed out of roundness 
or dimpled. Such damaged sections must be discarded. 

.2 Remove all foreign matter from inside of pipe prior to installation. 

.3 Repair pipe with damaged protective coatings with material similar to the original 
in accordance with the manufacturer's directions and to the satisfaction of the 
Engineer. 

.4 Damaged glass lining cannot be repaired. Damaged pipe must be replaced. 

.5 Use proper implements, tools, and facilities for the proper protection of the pipe. 
Exercise care in the installation to avoid damage to pipe or coatings. 

.6 When lifting sections of large diameter, thin wall piping onto the supports use 
methods that will prevent damage or deformation. Lift evenly at several places to 
ensure that the piping deflection between lifting points does not exceed 6.3 mm. 

3.3 SLEEVES 

.1 Unless otherwise noted or approved by the Engineer, provide sleeves where 
piping passes through a wall, floor or ceiling. 

.2 Locate and place sleeves prior to construction of cast-in-place elements and prior 
to the construction of concrete and masonry building elements. 
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3.4 INSTALLATION OF PIPE UNDERGROUND/BURIED AND BELOW STRUCTURES 

.1 Trenching and backfill for buried pipe: conform to civil specifications. 

.2 Pipe laying and bedding: conform to civil specifications 

.3 Unless otherwise shown, protect pipe laid below structures with a concrete 
surround having a minimum coverage of 100 mm all around the pipe; extend 
concrete surround to undisturbed ground. 

.4 For concrete surround, comply with the following: 

.1 Install pipe in straight alignment. Do not exceed 10 mm variance from the 
true alignment in any direction. 

.2 Ensure the pipe alignment stays true during and after placement of 
concrete surround. 

.3 Ensure that the method used to prevent pipe uplift during placement of 
concrete surround results in a level invert and crown. 

.4 Maintain pipe circular cross section 

.5 Provide lean concrete to within 150 mm of the underside of the slab or footing for 
backfill over pipe laid below structures, except as detailed otherwise. 

.6 Place concrete in accordance with structural specifications. 

.7 Provide yellow jacket or tape wrap on all fittings and flanged, grooved, plain end 
and welded joints underground and below structures. 

.8 Unless otherwise specified or shown, for underground piping provide groove 
joints or flex coupled joints at 6 m on centre. 

.9 Use anti-seize compound with all stainless steel nuts and bolts. 

.10 Prior to installation provide a manufacturer's representative, from the HDPE pipe 
manufacturer, for a minimum of one (1) day to instruct personnel on installation 
procedures of HDPE pipe. 

3.5 INSTALLATION 

.1 Fabricate and install process and pressure piping in accordance with the Process 
Piping Code B31.3 and the Local Boiler and Pressure Vessels Act and 
Regulations. Fabricate and install domestic hot and cold water piping, sanitary 
piping and storm drainage piping in accordance with the Local Plumbing Code. 

.2 Make adequate provision in piping and pipe support systems for expansion, 
contraction, slope, and anchorage. Supports, bracing, and expansion joints 
shown in the drawings are schematic only. The Contractor is responsible for the 
design, supply, and installation of the piping system in general accordance with 
the indicated requirements. 

.3 Install pipe support system to adequately secure the pipe and to prevent undue 
vibration, sag or stress. 
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.4 Install expansion joints where shown and at other locations as necessary to allow 

for piping expansion and contraction. 

.5 Provide temporary supports as necessary during construction to prevent 
overstressing of equipment, valves or pipe. 

.6 Accurately cut all piping for fabrication to field measurements. Process air piping 
sections must be measured and cut at 15 to 20ºC. If the installation in the field 
takes place at lower outdoor temperatures, provide circulation of hot air inside 
the piping to expand the material such that flanges can be bolted. Expansion 
joints for process air piping must be blocked at their natural length at 15 to 20ºC 
and such that they will not deflect excessively during handling and installation. 
These blocks must be removed prior to pressure testing. 

.7 Install pipes in straight alignment. For large diameter (500 ND and greater), thin 
walled (6.4 mm and less) stainless steel piping provide laser alignment of all pipe 
supports. Lateral and vertical misalignment between any three (3) consecutive 
supports must not exceed the pipe wall thickness. 

.8 For piping other than large diameter, thin walled stainless steel, do not exceed 
10  mm in 10 m variance from the true alignment, in any direction. 

.9 Fabricate and assemble pipe runs so that the pipework is not stressed to achieve 
the desired alignment and that no stresses are transferred to equipment or 
equipment flanges. The "springing" of pipework to ensure alignment is not 
permitted. Undo and subsequently remake all pipework connections to ensure 
that springing does not occur. Take care not to damage equipment, valves or 
flanges. 

.10 Slope instrument air piping to condensate traps. Provide condensate traps as 
recommended by the manufacturer of the instrument air compressor. 

.11 Do not cut or weaken the building structure to facilitate installation. 

.12 In parallel pipe runs, offset flanges and/or grooved joint fittings by a minimum of 
200 mm. 

.13 In vertical pipe runs of diameter greater than 250 mm, provide 200 mm long 
spool piece on lower side of each valve. 

.14 Provide aluminum watertight drip trays under pipe carrying corrosive 
commodities crossing over cable trays. The drip trays will be 300 mm wider and 
600 mm longer than the piping area over the cable tray. Fit with 12 mm drains 
that extend to within 150 mm of the floor, near a floor drain. 

.15 Refer to structural drawings for support, guide and anchor details. Where an FRP 
band is called for on either side of a support, guide or anchor, provide the FRP of 
sufficient size for a 110 kN force. 
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3.6 MILD STEEL WELDING 

.1 Use manual shielded metallic arc (SMAW), submerged arc (SAW), or inert gas 
shield arc (GMAW) or gas tungsten arc (GTAW) welding. 

.2 Welding procedures must conform to CSA Z183. 

.3 Bevel plain pipe ends prior to welding. 

.4 Clean and dry welding surfaces thoroughly prior to welding, in an area not less 
than 0.3 m wide on each side around the welding line. 

.5 Do not proceed with welding when metal temperatures fall below minus 18° 
Celsius. Apply supplemental heat when metal temperatures are below 0° 
Celsius, to heat the metal to 20° Celsius. 

.6 Maintain flanges, pipes, fittings, etc. in alignment during welding. Ensure that no 
part of the weld is offset by more than twenty percent (20%) of the pipe wall 
thickness. 

.7 Make tack welds of material equal to the root pass. Tack welds which have not 
cracked may be incorporated in the root pass. 

.8 Ensure the first bead obtains full root penetration with a minimum of weld 
material projecting within the pipe. 

.9 For butt welds of pipe diameters less than 200 mm use a minimum of two (2) 
passes. For larger pipe use three (3) passes minimum. 

.10 For lap joints, weld joint in two (2) passes minimum. 

.11 Between passes, visually inspect bead for pinholes or other defects. Repair any 
defects prior to the placement of the next pass. 

.12 Clean all flux, slag and other foreign material from the weld prior to applying a 
successive bead, and on completion of the weld. 

.13 Do not start successive passes at the same point. 

.14 Completely fill the joint with weld and have a reinforcement greater than 1.5 mm 
and less than 3.0 mm, with no undercutting at the weld edges. 

.15 Provide a smooth surface for coating application to exterior surfaces of pipe. 
Grind or buff all welds to a minimum radius of 6 mm on all edges and corners. 
Adhere to latest edition of NACE RP0178. Refer to Section 40 05 30. 

.16 Contractor to provide access to all external welds in fabricated spool pieces for 
grinding purposes. This will ensure that the coating application on welds can be 
properly ground to achieve proper coating application. Provide maximum of 400 
mm distance from any weld. 

.17 Repair linings and coatings after welding. 
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3.7 STAINLESS STEEL WELDING 

.1 Conform to reviewed stainless steel pipe welding procedures, which have been 
stamped and signed by a professional engineer registered with NAPEG 
(Northwest Territories and Nunavut Association of Professional Engineers and 
Geoscientists). 

.2 Remove all scale, rust and any other surface deposits from the entire pipe and 
fittings before welding. Be particularly thorough with the internal surface 
preparation. 

.3 For all stainless steel pipe intended to convey liquids, use inert gas backing 
(GMAW or GTAW) for field and shop welds. For these services, solar flux will not 
be allowed. 

.4 Ensure the first bead obtains full root penetration with a minimum of weld 
material projecting within the pipe. 

.5 Grind or buff all welds to a minimum radius of 6 mm on all edges and corners to 
achieve a smooth surface, eliminate any pockets and eliminate any protruding 
root passes.  Adhere to latest edition of NACE RP0178. If material thickness will 
not allow 6 mm radius, make radius one half of material thickness. 

.6 Ensure the OD weld (weld cap) is free of excessive weld cap and free of 
discoloration due to welding. Ensure all ID welds (root pass) or OD welds 
exposed to wastewater or corrosive fluids/environments are ground flush and 
have no discoloration. 

.7 Passivation 

.1 Passivate the inside of all stainless steel piping after completion of all 
piping and supports welding. Any welding after passivation will require 
passivation of the entire piping section again. A piping section is the 
length between flanges. 

.2 Comply with ASTM A380, Standard Practice for Cleaning, Descaling and 
Passivation of Stainless Steel Parts, Equipment and Systems, and ASTM 
A967, Standard Specification for Chemical Passivation Treatment for 
Stainless Steel Parts, latest edition. 

.3 Use fine grit carbide sandpaper to remove any discoloration, such as 
bluish due to overheating. 

.4 Thoroughly clean the interior of the pipe and ensure there are no oil or 
grease deposits or particulate (such as from the sandpaper) using 
trisodium phosphate (TSP) solution per manufacturer's recommendation. 
Thoroughly rinse with tap water. 

.5 Acid pickle using a solution of percent twenty (20%) nitric acid and two 
percent(2%) hydrofluoric acid in chloride-free water. Treat for no less than 
two (2) hours at 20ºC to 40ºC. Do not do the work at less than 20ºC. An 
equivalent pickling paste must be used for air piping not designed to be 
filled with water. Follow the manufacturer's instructions. Rinse thoroughly 
with chloride-free water (distilled or de-ionized) until the rinse water 
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shows less than 0.1 mg/L of fluoride. Rinse thoroughly with chloride-free 
water (distilled or de-ionized) brought to pH 10 using ammonia 
(preferred). Alternatively caustic soda or soda ash may be used to 
increase the final rinse water pH, but the maximum concentration of 
chloride allowed in this solution is 1 mg/L. Note that chloride 
concentration in commercially available caustic soda and soda ash may 
be too high for this use. Completely drain and leave drying in warm air 
(not less than 20ºC at the outlet end) overnight. 

.6 Collect all acids, caustics and rinses and take all necessary precautions 
to prevent spills on the ground. Neutralize as needed, for example 
blending acid and caustic wastes and using pebble or ground limestone, 
lime or other suitable material. Dispose of the neutralized waste as 
indicated by the Owner. Note that the Owner may limit the volume that 
may be discharged over any period of time. Take measures to prevent 
freezing. 

.7 Process air piping may not be filled with water unless laid flat on the 
ground or otherwise supported every 5 m and on each side of sliding 
supports. 

.8 Pickling and passivating may require the ingress of an individual into the 
process air pipe. A single individual may do so once the pipe has been 
installed. Provide adequate ventilation that will blow any fumes away from 
the worker. This individual must wear adequate protection per MSDS and 
clean, thick cloth socks over footwear. Confined entry procedures must 
apply. Footwear, other items or tools that could scratch the stainless steel 
surface must not be carried into the pipe. 

3.8 GROOVED PIPING SYSTEM – INSTALLATION 

.1 All grooved products must be installed according to manufacturer's installation 
instructions. 

.2 Carbon steel pipe may be either Cut Grooved or Roll Grooved as appropriate for 
pipe and service specified. 

.3 Schedule 5 and 10 stainless steel pipe must be roll grooved using "RX" rolls in 
accordance with manufacturer's installation instructions. 

.4 Ductile iron pipe must utilize "Radius Cut Grooves". Grooves must conform to 
either "Rigid" or "Flexible" cut groove dimensions as specified for application. 
Pipe must have wall thickness of Class 53 pipe or greater. 

.5 Copper piping must be Roll Grooved in accordance with manufacturer's 
installation instructions. 

3.9 TESTING 

.1 Give the Engineer twenty-four (24) hours notice prior to testing. 

.2 Do not insulate or conceal work until piping systems are tested and accepted. 

.3 Complete any required weld tests. 
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.4 Interior of stainless steel piping must be bright metal with no discoloration. Any 

discoloration, such as bluish tint at welds, will require spot pickling and 
passivation using paste containing nitric acid and hydrofluoric acid, followed by 
rinsing and drying as indicated previously. 

.5 Spot check the interior of the stainless steel piping and weld areas as indicated 
by the Engineer. Use five (5%) percent copper sulphate solution. After ten 
(10) minutes at not less than 15ºC there must be no observable deposit of 
metallic copper. Otherwise, pickling and passivation must be repeated for the 
entire piping section. Carefully wipe off copper sulphate solution with several 
damp pieces of cloth. 

.6 Supply all water, air and inert gases required for pressure testing. 

.7 Supply all pumps, compressors, gauges, etc. required for testing. 

.8 Install air threadolets, air relief valves and line fitting valves as necessary to 
complete testing. Remove after testing and plug the threadolets. 

.9 Cap or plug all lines which are normally open ended. Remove on completion of 
testing. 

.10 Provide all temporary thrust restraints necessary for testing. Remove upon 
completion of testing. 

.11 Test all underground lines prior to backfilling. Do not place concrete surround 
until lines are tested. 

.12 Test all existing piping where it connects to new piping to the first valve in the 
existing piping. Repair any failures in existing piping which occur as a result of 
the test after informing the Engineer of such failure. 

.13 Isolate all low pressure equipment and appurtenances during testing so as not to 
place any excess pressure on the operating equipment. 

.14 Where defective material or equipment is identified, repair or replace using new 
material. 

.15 Release pressure safely, flush and drain liquid pipes after pressure tests. 
Release pressure safely and purge if needed all gas pipes after pressure tests. 

.16 Flush and drain liquid pipes after pressure tests. Purge all gas pipes after 
pressure tests. 

.17 Dispose of flushing water in manner approved by the Engineer, which causes no 
damage to buildings or siteworks. 

3.10 PRESSURE TESTING OF LIQUID LINES 

.1 Hydrostatically test all lines normally used for the conveyance of liquid using 
water as the test medium. 
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.2 Test pressures and durations must be as specified in the detailed specification 

sheets. 

.3 Ensure all lines are filled with water. Bleed air from all high spots using the taps 
provided specifically for that purpose. 

.4 Zero leakage is permitted throughout the specified test period for all exposed 
piping, buried insulated piping, and any liquid chemical lines. 

.5 Show evidence of leakage rates below 0.01 litre per hour per mm pipe diameter 
per 100 m of pipe length for buried piping, unless otherwise specified. 

.6 Test drains in accordance with the Local Plumbing Code. 

3.11 PRESSURE TESTING OF GAS, AIR AND VAPOUR LINES 

.1 Hydrostatically or pneumatically pressure test, as shown in the table below, all 
lines normally used for the conveyance of gas, air, and/or vapour in accordance 
with Process Piping Code B31.3 procedures for testing pressure piping (and 
CAN/CGA B149.6 for buried digester gas piping – not applicable for this project). 
Pneumatically test all instrument air lines in accordance with ISA-RP7.1. 

.2 For gas and air lines to be hydrostatically tested, check support system to ensure 
it is capable of withstanding loads imparted by test method. Provide any 
additional supports necessary in a manner acceptable to the Engineer. At the 
Engineer's request, provide calculations indicating design of temporary support 
system. 

.3 Other than for chlorine and sulphur dioxide piping systems, use the following test 
medium: 

Pipe Size Specified Testing Medium Test Pressure 

50 mm and smaller 500 kPa or less Air or Water 
50 mm and smaller Greater than 500 kPa Water 
Greater than 50mm 500 kPa or less Air or Water 
Greater than 50 mm Greater than 500 kPa Water 

.4 Test pressures are identified in the detailed piping specification sheets. 

.5 Zero leakage rate for insulated systems, and systems tested with water is 
required at the specified test pressure through the test period. Prior to 
commencing test using air, ensure air will be at ambient temperature and 
specified test pressure. 

.6 Do not exceed five (5%) percent of the specified test pressure as the allowable 
leakage ate over the test period for other systems tested with air. Provide feed air 
pressure regulator with gauge and pressure safety valve with ring pressure set at 
not more that 20 kPag above the test pressure and adequately sized for both the 
compressor capacity and any condition that could result in pressure increases. 
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.7 Wet all joints using a mixture of soap and water in systems tested with air. 

Remake all joints which display leakage and retest. For stainless steel piping, 
repeat cleaning and passivation procedure indicated above for the entire piping 
section, then test for adequate passivation in the re-worked area. 

.8 Test natural gas piping in accordance with CAN/CGA B139-1. 

3.12 CLEANING AND FLUSHING 

.1 After installation and prior to testing, perform initial cleaning of process and utility 
lines. Clean piping greater than 150 mm and less than 600 mm by passing a 
tightly fitting cleaning ball or swab through the pipeline, unless specified 
otherwise. Lines greater than 600 mm may be cleaned manually or with a 
cleaning ball or swab. Give lines smaller or equal to 150 mm an initial flush or 
purge. 

.2 Unless specified otherwise, flush liquid systems after testing, with clean water 
and screens in place. Maintain flushing for a minimum period of fifteen (15) 
minutes and until no debris is collected in the screens. 

.3 Remove the screens and make the final connections after the screens have 
remained clean for a minimum of twenty-four (24) consecutive hours of 
operation. Screens in solids handling systems are exempt; remove prior to 
placing the system in service. 

.4 In air or gas systems with pipe sizes less than or equal to 150 mm, purge with air 
and/or inert gases before testing. Upon completion of testing and cleaning, drain 
and dry the piping with a dry air stream. Satisfy ANSI/ISA-S7.3 standards for 
instrument air systems. 

.5 Brush clean steel pipe exterior to SSPC-P3 standard prior to painting. Also refer 
to Section 40 05 30. 

3.13 DISINFECTION 

.1 Disinfect lines intended for potable water service after testing in accordance with 
AWWA C651. 

END OF SECTION 
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PART 1 General 

1.1 SCOPE  

.1 The piping specification sheet on the following pages detail the requirements for the 
pipelines to be installed for the Lift Station No. 1. 

.2 The stainless steel piping material is detailed on the specification sheet 

.3 For the suction/discharge pipeline to be installed from the wetwell of the Lift Station 
No. 1 to the exterior of such station use High Density Polyethylene HDPE ANSI 
AWWA 906, ANSI DR 17.0 ASTM D 3350  

PART 2 Products 

2.1 PROCESS PIPING COMMODITY SUMMARY 

Abbreviation Process 
 

Pipe Material 
RS Raw Sewage SS10 

2.2 SCHEDULE 

.1 Detailed pipe spec follows:  
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PIPE SPECIFICATION DATASHEET – SS10 

 
COMMODITY CODE PIPE SIZE 

(mm) 
EXPOSURE OPERATING PRESSURE 

   (kPa)  
TEST PRESS. 

(kPa) 
RS All 

diameters 
Lift Station No.1 Interior <760 1140 

     
PIPE 
 
LOCATION 

 
SIZE  (mm) 

 
MATERIAL 

 
RATING 

 
MATERIAL SPECIFICATION 

 
REMARKS 

Septage Receiving 
Station Interior 

20 – 65 316 Stainless Steel Sch. 10S ASTM A312/A312M Type 316 
seamless annealed, pickled, 
and passivated.  

Note 3 

      
JOINTS 
 
LOCATION 

 
SIZE  (mm) 

 
TYPE 

 
SPACING 

 
MATERIAL SPECIFICATION 

 
REMARKS 

Septage Receiving 
Station Interior 

20 – 65 
20 – 65 

Socket welded 
couplings 

N/A   

      
FITTINGS AND APPURTENANCES 
 
ITEM 

 
SIZE  (mm) 

 
MATERIAL 

 
RATING 

 
SPECIFICATION 

 
REMARKS 

Couplings 
Ell – Short Radius 
Ell – Long Radius 
Tees, Reducers, 
Thredolets 
 

20 – 65 316 Stainless Steel 
 

CL 2000 Socket Weld: 
ASTM A182/A182M, Grade 
F316, ASME B16.11: 
annealed, pickled and 
passivated; fitting wall 
thickness to match adjoining 
pipe; long radius elbows 
unless shown otherwise. 

 

Flanges 20 – 65 316 Stainless Steel, 
Socket Weld 
 

CL 150 Socket Weld Forged: 
ASTM A182/A182M 
ANSI B16.5 

 

Flange Gaskets 20 – 65 Compressed 
inorganic fibre with 
Nitrile binder, 1.6mm 
thick 

   

Nuts  Stainless Steel Hex. 
Heavy Hex. 

ASTM A194/A194M Gr. B  

Bolts  Stainless Steel Hex ASTM A193/A193M Gr. B8, 
Cl 1 

 

INSPECTION AND TESTING 
ASME B31.9 
Visual and random nondestructive testing for welds. 
 
CLEANING AND CONDITIONING 
Remove debris and flush with water at minimum velocity of 1.0 m/s. 
 
NOTES 
1. Provide beveled edges for all welded fittings and connections. 
2. Passivate all welds after completion. 
3. Where threaded connections are required, use schedule 80 pipe. 
4. Provide tape wrap to protect from external corrosion. 
5. The drawings indicate coupling, flanges, or other joints that may be disassembled at a minimum number of locations.  In 

addition, provide joints noted in these specification sheets at the specified maximum spacing to allow for pipe disassembly 
through the remainder of the pipe runs.   
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PART 1 General 

1.1 SCOPE 

.1 This Section describes acceptable methods for jointing and connecting piping to 
equipment and appurtenances. 

.2 Refer to the general piping requirements of Section 40 05 13 Process Piping. 

1.2 REFERENCE STANDARDS 

.1 Refer to Section 40 05 13 Process Piping. 

1.3 SUBMITTALS 

.1 With the submittals required in Section 40 05 13 Process Piping, provide a listing 
of joining and connecting techniques used in the performance of the work.  

1.4 COORDINATION 

.1 Coordinate the jointing techniques with the piping requirements and ensure that 
the connection techniques match the requirements of the equipment and 
ancillary devices to which piping must attach.  

1.5 QUALITY ASSURANCE 

.1 Welding Requirements:  

.1 Refer to Section 40 05 13 Process Piping for welding quality assurance 
requirements. 

.2 All grooved couplings, and fittings, valves and specialties shall be the products of 
a single manufacturer. Use grooving tools of the same manufacturer as the 
grooved components. 

.3 All castings used for coupling housings, fittings, valve bodies, etc., must be date 
stamped for quality assurance and traceability. 

1.6 DELIVERY, STORAGE AND HANDLING 

.1 Refer to Section 40 05 13 Process Piping for delivery, storage, and handling of 
pipe elements, including pipe joints and equipment connections.  

PART 2 Products 

2.1 FUNCTION 

.1 Provide for the joining of the pipe materials, fittings, and appurtenances as 
described below, for the piping systems shown.  
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2.2 GENERAL 

.1 Connect piping using joints not readily disassembled only where shown and 
where not otherwise specified. Provide joints which may be disassembled at the 
minimum, within 1.0 m of any connection to equipment, on both sides of 
structural penetrations, within 0.6 m of all threaded end valves, and at the 
spacing specified in the detailed piping specification sheets. 

.2 Provide couplings rated for working pressure not less than indicated in 
Section 40 05 13.01 Detailed Process Piping for the service and not less than 
1035 kPa. 

.3 Provide fusion-bonded epoxy lining and coating on couplings in accordance with 
AWWA C213.  

.4 Unless thrust restraint is provided by other means, provide coupling harnesses in 
accordance with requirements of AWWA Manual M11, and restrained with 
retainer bar or ring welded to pipe end, or as shown on Drawings. 

2.3 WELDING MATERIALS 

.1 Use welding materials conforming to CSA W48.1 Filler Metals and Allied 
Materials for Metal Arc Welding. 

.2 Provide electrodes compatible with the material welded and which deposit metal 
with strength and corrosion resistance properties at least equivalent to the base 
metal.  

.3 Provide proper storage for welding rod. Provide rod ovens in cold or inclement 
weather.  

2.4 DISSIMILAR METAL CONNECTIONS 

.1 Where dissimilar metals are to be connected, furnish dielectric fittings and/or 
isolating flanges.  

2.5 CARBON STEEL PIPING 

.1 Less than 75 mm in diameter: butt-weld or use threaded couplings. Use unions 
where disassembly is required.  

.2 Equal to or greater than 75 mm in diameter: where not specified or shown 
otherwise, butt-weld according to ASME Boiler and Pressure Vessel Code.  
Where disassembly is required, flanges are sufficient. 

.3 Unless otherwise noted, make flanges on steel pipe Class 150 conforming to 
ANSI B16.5.  

.4 Reface companion flanges that connect to cast iron or ductile iron equipment 
flanges so they are flush with the flat face equipment flange. 

.5 Where grooved joint fittings are shown for use in steel piping systems, meet the 
following requirements: 
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.1 Manufactured in two segments of cast ductile iron. Provide gaskets that 

are pressure-responsive synthetic rubber, grade to suit the intended 
service. Mechanical Coupling bolts shall be zinc plated (ASTM B-633) 
heat treated carbon steel track head conforming to ASTM A-449 and 
ASTM A-183. Provide couplings that comply with CSA B242 and ASTM 
F1476 – Standard Specification for Performance of Gasketed Mechanical 
Couplings for Use in Piping Applications. 

.2 Use flexible style couplings for all buried service pipes, all pipes greater 
than 300 mm in diameter, for pipes less than 300 mm in diameter in rack 
mounted piping assemblies, and for grooved joints adjacent to pump 
suction and discharge where grooved joints are used for noise and 
vibration control. Acceptable products are Victaulic Style 77.  

.3 Use rigid style couplings in all other applications. Acceptable products 
are:  Victaulic Style 07 Zero-Flex. 

.4 Victaulic AGS Mechanical Couplings, 350 mm through 1500 mm: Provide 
couplings consisting of two ASTM A-536 ductile iron housing segments 
with lead-in chamfer on housing key and a wide-width elastomer pressure 
responsive gasket. Victaulic Style W07 AGS Rigid and Style W77 AGS 
Flexible Coupling.  

.5 With the Engineer’s prior acceptance, flange assemblies may be 
substituted for aboveground steel piping which is not lined where rigid 
style couplings are shown or specified. Note any such substitutions in the 
submittals prior to fabrication. 

.6 Other products: Victaulic coupling figures numbers are listed in this 
Specification. Couplings manufactured by ShurJoint are also acceptable 
provided they have similar material and performance specifications.  

2.6 STAINLESS STEEL TUBING 

.1 Use stainless steel compression fittings.  

.2 Furnish compression couplings for stainless steel tubing of the same material as 
the pipe, capable of withstanding the maximum pressure to which the pipe is 
subjected. 

2.7 GAUGE AND SCHEDULE STAINLESS STEEL PIPE 

.1 Less than 75 mm in diameter: Socket-weld pipe. Where disassembly is required, 
use threaded unions.  

.1 Stainless Steel Pipe: Schedule 10S, with plain ends for use with the Vic-
Press piping system where approved by Engineer.  

• Fittings: Precision, cold drawn, stainless steel with elastomer O-
ring seals, suitable for working pressure to 500-psig (3450-kPa). 
Victaulic Vic-Press. 

.2 Equal to or greater than 75 mm in diameter:  Butt-weld pipe; where disassembly 
is required, use flanges.  

.3 Flanged Connections:  
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.1 Make flanges on stainless steel piping stainless steel slip-on, rolled-angle, 

or Van-Stone type, with a galvanized steel back-up ring drilled to 
ANSI B16.1, Class 125. Make the angle ring thickness equal or greater 
than the pipe or fitting to which it is welded. 

.2 For submerged joints, use stainless steel backup rings.  

.4 Conform to ASTM A182 or ASTM A276, Class 150 for threaded connections to 
stainless steel pipe, thredolets to be shop welded to the pipe at the locations 
specified, or indicated. 

.5 Where grooved joint fittings are shown or approved for use in stainless steel 
piping systems, meet the following requirements: 

.1 Manufactured in two segments of cast ductile iron and two or more 
stainless steel. Provide gaskets with pressure-responsive synthetic 
rubber, grade to suit the intended service. Mechanical Coupling bolts 
shall be zinc plated carbon steel or stainless steel.   

.2 Flexible type. Acceptable products are Victaulic Style 77S. 

.3 Rigid Type: Housing key shall engage the bottom of the groove. Victaulic 
Style 89 (DI Housings) and Style 489 (SS Stainless Steel Housings).  

.4 Groove schedule 10S pipe using a Victaulic grooving tool equipped with 
RX roll sets, specifically designed for stainless steel pipe. 

2.8 COPPER OR BRASS PIPING 

.1 Use soldered couplings.  Where disassembly is required, use compression 
unions.  

.2 Use soldered couplings conforming to ANSI B16.26.  Use lead free solder 
conforming to ASTM B32 and the Alberta Plumbing Code. 

.3 In potable water systems, use lead free solder conforming to ASTM B32 and 
Alberta Plumbing Code. 

.4 Solder used in DWV systems will be 50/50 type. 

.5 Furnish compression couplings for copper and brass tubing of copper, suitable 
for the maximum pressure of the pipe, conforming to ANSI B16.26. 

2.9 DUCTILE IRON PIPING 

.1 For above ground ductile iron piping, where not shown or otherwise specified, 
use grooved joints. Flanges may be used if approved by the Engineer and where 
needed to connect to equipment or piping appurtenances. 

.2 For below ground piping systems, use bell and spigot joints for unrestrained 
systems. Where shown or indicated, use bolted mechanical joints. 

.3 Provide Class 125 flanges on cast or ductile pipe, conforming to ANSI B16.1. 
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.4 For grooved piping systems, provide pipe with rigid cut grooves for exposed 

services, and flexible cut grooves for buried services. Acceptable coupling 
products are: Victaulic Style 31.  

.5 For direct connection to IPS / steel piping sizes, couplings shall include castings 
with offsetting angle-pattern bolt pads and FlushSeal gaskets. Acceptable 
products are: Victaulic Style 307. 

.6 Push-on joints:  rubber ring compression, bell and spigot type. Assemble in 
accordance with AWWA C600 and manufacturers recommendations. Do not use 
on fittings or other appurtenances.  

.7 Bolted mechanical joints:  Comply with ANSI A21.10 and ANSI 21.11.  

.8 Where restrained mechanical joints are shown or specified, ensure joints can be 
disassembled after installation.  Do not use internal restraints.  Factory apply 
retainer weldments.  Do not use joints which employ set screws, retainer glands, 
or concrete thrust anchors. Acceptable products include: Lok-Ring, or TR Flex.  

2.10 CAST IRON PIPING 

.1 For cast iron drain pipe inside structures or concrete encased, use gasket and 
retaining clamp type mechanical joint conforming to CSA B70 Cast Iron Soil Pipe, 
Fittings, and Means of Joining.  

2.11 PVC AND FRP PIPING 

.1 Where not shown or otherwise specified, use solvent weld joints for PVC and 
FRP piping. Provide flanges or unions where disassembly is required.  

.2 For underground PVC pipe use push on joints in accordance with AWWA C900. 

2.12 CONCRETE CYLINDER PIPING 

.1 Bell and spigot joint: Fabricate to AWWA C301 and/or C303. Provide and 
assemble rubber gasket joints in accordance with the pipe manufacturer's 
recommendations. After the joint has been made, verify the position of the 
gasket. Separate, rejoin and check joints which are not properly positioned. 

.2 Welded joint: Use only where shown or approved by the Engineer. Weld exterior 
of joint. Use compatible filler rod as necessary to provide appropriate weld size. 

.3 Restrained joints:   

.1 Type 1) Flanges to AWWA C207, complete with a reinforcing ring welded 
to pipe cylinder. 

.2 Type 2) specially fabricated U-shaped clamps, ductile iron to ASTM A536, 
which when used with wedge rings to ASTM A36, rubber gaskets and 
stop rings, minimize pipe movement. Bolt in accordance with 
manufacturer's recommendations. 

.3  Type 3) or a grooved joint style complete with a reinforcing ring welded to 
the pipe cylinder and grooved to accept the fitting. 
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.4 Ensure pipe design can withstand stresses induced by joint design. 

.5 Grout each joint after installation with cement mortar in accordance with 
manufacturer’s directions. 

2.13 POLYETHYLENE (HDPE) PIPING 

.1 Refer to pipe manufacturer's specifications for product information and 
installation instruction. 

.2 Provide butt fusion type joints to connect pipe and fittings. 

.3 Provide pipe, pipe supports and restraints to withstand the stresses incurred 
during placement of concrete surround. 

2.14 FLANGES 

.1 General requirements for flanges are as follows:  

.1 Compatible flanges for mating to equipment or valves. 

.2 Provide flat-faced flanges on each side of butterfly valves. 

.3 For steel piping, provide weld neck flanges on both sides of wafer or lug 
body valves.  

.2 Do not use slip-on flanges that are attached to a pipe by means of set screws 
and gaskets (Uni-flange, etc.). 

2.15 THREADED COUPLINGS 

.1 Make screwed joints using American Standard threads to ANSI B1.20.1. 

.2 Use Teflon sealing compound as thread lubricant for threaded joints. No Teflon 
tape allowed. 

.3 Provide threaded-end to flanged-end adapters where required to connect to 
flanges. 

2.16 GROOVED JOINT COUPLINGS 

.1 Fabricate grooved joint couplings of ductile iron to ASTM A536, and in 
accordance with AWWA C606.  Provide cut grooves in pipe and fittings in 
accordance with AWWA C606. Rolled grooves and roll-groove type joints are not 
acceptable on steel and stainless steel pipe. 

.2 In grooved joint piping systems requiring end-seal type gaskets, provide grooved 
joint couplings and grooved pipe in accordance with gasket manufacturer’s 
recommendations.  Acceptable manufacturers include Victaulic.  

.3 Where grooved joint piping systems connect to equipment or to flanged valves, 
meters, or other sensing devices; use grooved joint flanges or flange adapters.  
Flange adapters have been used to develop the piping layout shown in the 
Drawings unless specifically noted otherwise.  Acceptable products include 
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Victaulic Flange adapters.  Where the Construction Manager chooses to use 
grooved joint flanges rather than the indicated adapters, piping modifications 
required to suit this change are the responsibility of the Construction Manager.  
Make full allowance for piping disassembly and access to the face of equipment.  

2.17 FLEXIBLE COUPLINGS - TYPE I 

.1 Unless specifically shown otherwise use Type I flexible couplings where a flexible 
coupling is shown or required.  

.2 Type I General Requirements: 

.1 Centre ring: Steel, shop coated for corrosion protection. 

.2 Gaskets: Fabricated of material suitable to the service conditions. 

.3 For submerged, buried or below structure applications, use stainless steel 
bolts, nuts, and washers. 

.4 Provide the necessary amount and appropriate size of restraining rods 
and gussets as recommended by the manufacturer. 

.5 Type 1 – Restrained: use a flexible sleeve-type coupling with restraining 
rods, and gussets welded to the pipe.  Provide sufficient restraint to resist 
pressure equal to twice the system test pressure.  Ensure loads are 
equally distributed to tension components. 

.3 Flexible Couplings - Type IA 

.1 Flexible sleeve type couplings: Cylindrical centre ring, two follower rings, 
two resilient gaskets, and connecting bolts. 

.2 Acceptable products are: 
.1 Dresser Style 38 

.2 Ford Meter Box FC1 

.3 Robar 1408 

.4 Mueller (Viking Johnson) Mega-Fit.  

.4 Flexible Couplings - Type IB 

.1 Flanged flexible sleeve type couplings: Flanged cylindrical centre ring, a 
companion flange, one follower ring, one resilient gasket, and connecting 
bolts.  

.2 Acceptable products are:  
.1 Dresser Style 128 

.2 Ford Meter Box FCA 

.3 Robar 7808 

.5 Flexible Couplings - Type IC 
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.1 Transition flexible sleeve type couplings: Cylindrical centre ring, two 

follower rings two resilient gaskets, and connecting bolts. 
.2 Acceptable products are:  

.1 Dresser Style 62 

.2 Robar 1408 

2.18 FLEXIBLE COUPLINGS - TYPE II 

.1 Flexible pipe couplings: Progressive sealing, capable of two degrees angular 
deflection in all directions, leak-proof.  

.2 Provide Type II flexible coupling with sufficient admissible axial movement 
suitable to the service and installation conditions.  

.3 For Type II flex style couplings provide polypro T-insert to prevent coupling creep 
off pipe. 

.4 Acceptable manufacturers: 

.1 Straub 

.2 Depend-O-Lok 

.5 Casing: 304 or 316 stainless steel.  

.6 Lockparts: Steel, shop coated for corrosion protection.  304 stainless steel for 
buried or submerged services.  

.7 Gaskets: Fabricated of material suitable to the service conditions.  

2.19 EQUIPMENT CONNECTIONS 

.1 Unless specified otherwise, comply with Section 40 05 13.01 Detailed Process 
Piping for the pipe connection requirements for various types of equipment ends.  

PART 3 Execution 

3.1 MILD STEEL WELDING 

.1 Refer to Section 40 05 13 Process Piping for mild steel welding requirements. 

3.2 STAINLESS STEEL WELDING 

.1 Refer to Section 40 05 13 Process Piping for stainless steel welding 
requirements. 

3.3 THREADED JOINTS 

.1 Conform to the requirement of ANSI B31.1. 

.2 Ream the end of all pipes to remove all burrs and cuttings when fabricating 
threaded joints. 
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.3 Clean out pipe and repair linings and coatings prior to joining. 

.4 Use Teflon sealing compound as thread lubricant for threaded joints. No Teflon 
tape allowed. 

.5 Provide joints at spacing noted in Section 40 05 13.01 Detailed Process Piping to 
allow for pipe disassembly. 

3.4 FLANGED JOINTS 

.1 Clean flanges and gaskets prior to connection. 

.2 Lubricate gaskets with soapy water and apply anti-seize compound to the bolts. 

.3 Bring flanges into close parallel and lateral alignment. 

.4 Tighten bolts progressively.  Proceed from side to side of the flange. 

.5 Washers may not be used to take up excess bolt length. 

.6 Provide approximately two full threads bolt projection beyond nuts.  

.7 When joining steel to cast iron flanges, take care to avoid damage to the cast 
iron flange. Ensure both flanges are flat-faced and use full face gaskets. 

.8 Align flanges which connect piping to mechanical equipment to close parallel and 
lateral alignment prior to tightening bolts. Do not place undue strain on the 
equipment. 

.9 Provide flanges at spacings noted in Section 40 05 13.01 Detailed Process 
Piping to allow for pipe disassembly. 

.10 Allow a minimum of 150 mm to face or 200 mm to edge of flange from wall, floor 
or ceiling unless otherwise shown. 

3.5 GROOVED PIPE JOINTS 

.1 Groove all pipes to be joined by this method in accordance with the 
manufacturer's recommendations and specifications.  Use grooving equipment 
suitable to pipe substrate and size. 

.2 Field personnel shall be trained in the proper use of grooving tools and 
installation of grooved piping products. Remove and replace any improperly 
installed products. 

.3 Repair linings and coatings after grooving. 

.4 Where connecting grooved joint pipe to flanged equipment or valves, use a 
transition coupling a minimum of 150 mm in length with a Class 125 FF flange at 
one end and a grooved joint at the other, unless otherwise specified or shown. 
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.5 Alternately, use split flanges fabricated specifically for grooved joint pipe to 

connect to flanged equipment, valves, meters, or sensing devices.  Provide 
restraint on joints to prevent valve body rotation when the operator is torqued. 

.6 Provide joints at spacing noted in Section 40 05 13.01 Detailed Process Piping to 
allow for pipe disassembly. 

.7 Allow a minimum of 150 mm to face or edge of grooved joint coupling from wall, 
floor or ceiling unless otherwise shown. 

.8 On epoxy lined piping systems and in accordance with the coupling 
manufacturer’s recommendations, continue the epoxy lining around the ends of 
each pipe to the edge of the cut groove; provide the same on each fitting. 

.9 On glass lined piping systems and in accordance with the coupling 
manufacturer's recommendations, continue the lining around the ends of each 
pipe to the edge of the cut groove; provide the same on each fitting. Alternately a 
glass lining patch kit or mastic similar to Sikaflex 1A is acceptable on the glass 
lined pipe ends to the outside groove. 

END OF SECTION 
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PART 1 General 

1.1 SCOPE 

.1 This Section describes pipeline guides and anchors to be installed integrally with 
the piping.  These items are an integral component of the piping support system 
for which other requirements are described in Section 40 05 13 Process Piping. 

.2 Refer to the general piping requirements of Section 40 05 13 Process Piping.  
Use the general requirements specified in this Section and Section 40 05 13 
Process Piping integrally with the more specific requirements listed in Section 40 
05 13.01 Detailed Process Piping. 

1.2 SUBMITTALS 

.1 Written certification from Professional Engineer registered with NAPEG stating 
that pipeline support and anchors have been designed according to requirements 
of the National Building Code Division B, Part 4, Article 4.1.8.17 for post-disaster 
structures at time of Shop Drawing submittal. 

.2 Provide Shop Drawings for each type of pipeline support and anchor in 
accordance with the requirements of the Special Conditions, Section 01 33 00 
Submittal Procedures, and 40 05 13 Process Piping. Shop Drawings shall bear 
the signature and stamp of a Professional Engineer registered with NAPEG. 

.3 Show the materials of construction and illustrations of the method of installation. 

.4 Refer to Section 40 05 13 Process Piping for requirements for submittals for the 
support system that incorporates the pipe guides and anchors. 

.5 Refer to Section 40 05 13 Process Piping for reference standards. 

1.3 COORDINATION 

.1 Coordinate the guides and supports with the pipe support system. Ensure that 
the guides and supports are mounted in locations suitable for their intended 
function. 

1.4 QUALITY ASSURANCE 

.1 Welding Requirements: Refer to Section 40 05 13 Process Piping for welding 
quality assurance requirements.  

1.5 SHIPMENT, PROTECTION, AND STORAGE 

.1 Refer to Section 01 61 00 - Common Product Requirements and Section 40 05 
13 Process Piping. 
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PART 2 Products 

2.1 FUNCTION 

.1 Integral with the pipe support system, pipe guides and anchors restrict the 
movement of piping to the degree necessary to ensure excessive pipe stresses 
do not occur and that movements at pipe supports and other structural elements 
do not exceed allowable limits.  

2.2 PIPE GUIDES AND ANCHORS 

.1 Pipe Guides: 

.1 Unless otherwise shown or specified, provide Spider type.  After 
fabrication hot dip galvanize. Provide AISI 304 stainless steel for 
submerged locations.  

.2 Acceptable Products: 
.1 Anvil Fig. 256 

.2 B-Line Series B3281 

.3 Anchors:   
.1 Provide AISI type 304 stainless steel materials in submerged 

locations. 

.2 Provide AISI Type 304 stainless steel nuts, bolts, and washers. 
Use Jet Lube Nikal compound containing no graphite, lead or 
copper on all stainless steel nuts and bolts. 

PART 3 Execution 

3.1 INSTALLATION 

.1 Install supports in accordance with manufacturer’s recommendations. 

END OF SECTION 
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PART 1 General 

1.1 SCOPE 

.1 This Section describes pipeline appurtenances to be installed integrally with the 
piping. 

.2 Refer to the general piping requirements of Section 40 05 13 Process Piping. 

1.2 SUBMITTALS 

.1 Provide shop drawings for each type of pipeline appurtenance in accordance with 
the requirements of Section 01 33 00 Submittal Procedures and 40 05 13 
Process Piping. 

.2 Show the materials of construction, a cut-out indicating the interior workings of 
the unit, and illustrations of the method of installation. 

.3 Refer to Section 40 05 13 Process Piping for reference standards. 

1.3 COORDINATION 

.1 Coordinate the appurtenances with the piping layout and arrangement.  Ensure 
that the appurtenances are mounted in locations suitable for their intended 
function and where they are accessible for maintenance personnel. 

1.4 QUALITY ASSURANCE 

.1 Welding Requirements: 

.1 Refer to Section 40 05 13 Process Piping for welding quality assurance 
requirements.  

1.5 SHIPMENT, PROTECTION AND STORAGE 

.1 Refer to Section 01 61 00 - Common Product Requirements and Section 40 05 
13 Process Piping.  

PART 2 Products 

2.1 FUNCTION 

.1 Provide the pipe appurtenances as described below, for the piping systems 
shown.  

2.2 INSTRUMENT AIR CONNECTIONS 

.1 Provide instrument air connections to each instrument with a run of 12 mm 
stainless steel tubing from the nearest instrument air header to within close 
proximity of each device requiring instrument air. 
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.2 Terminate each tubing run with a 12 mm ball valve (stainless steel) within 

1500 mm horizontal distance of the device and 1500 mm off the floor. Group 
multiple valves neatly together with a common orientation. 

.3 Provide a vertical riser connection at the header to avoid condensate 
entrainment. From the top of the riser, slope the tubing generally down to the 
device. 

2.3 STRAINERS 

.1 Air and Gas Strainers 

.1 Provide strainers with Y-pattern, cast iron body, with 40 mesh Monel 
screens packed with Everdur wool.  For copper piping, provide bronze 
bodies. 

.2 Fit air line strainers with a brass blowoff cock. 

.3 Acceptable manufacturers are: 
.1 Armstrong 

.2 Mueller 

.2 Water Strainers – In-Line Basket Type 

.1 Permit one basket to be removed for cleaning while the other basket is in 
operation. 

.2 Provide flanged end connections for 65 mm and larger inlet/outlet 
connections, and threaded connections for smaller inlet/outlet 
connections. 

.3 Provide stainless steel 304 or 316 baskets.   

.4 Design to ensure that wearing parts are removable without removing 
strainer from line. 

.5 Prepare, prime and finish coat in accordance with Section 40 05 30 
Process Piping and Coating Systems. 

.6 Acceptable manufacturers are: 
.1 Hayward Industrial Products, Kinney, by Hayward Gordon 

.2 Islip Flow Controls (IFC), by John Brooks Company Limited 

.3 Water Strainers – Cartridge type 

.1 Provide cartridge type water strainers unless otherwise specified. 

.2 Provide cast iron heads suited for spin off bodies, and bronze heads for 
copper piping systems. Generally use 20 mm size, suitable for up to 2 
L/s, unless the function requires greater flows. Use design suitable for a 
pressure up to 1000 kPa. 

.3 Provide 304 stainless steel screens. For water service provide 0.15mm 
nominal screen perforations. 

.4 Acceptable manufacturers are: 
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.1 Zinga  

.2 Donaldson 

2.4 QUICK DISCONNECTS 

.1 Provide quick disconnects which cannot be disconnected under pressure.  
Unless otherwise shown or specified, provide products listed below. 

.2 For air service, use rust proof materials, quarter turn design where sealing 
pressure increases as air pressure increases.  Acceptable products - Chicago 
Pneumatic fittings or Dixon Air King fittings. 

.3 For water service, provide products of sizes as shown. Use the following: 

.1 For hose 25 mm or less in diameter, two lug, malleable iron, female NPT:  
Dixon Air King 

.2 For 38 mm to 75 mm diameter hose, plated malleable iron cam type 
female fittings with lockable arms to prevent inadvertent release.  
Acceptable products: Dixon Boss-Lock. 

.4 Provide dust caps for all couplings to be placed when coupling is not in service. 

2.5 FLUSHING CONNECTIONS 

.1 Provide flushing connections on all piping for the conveyance of sludge, scum, 
grit or other liquid containing solids greater than 0.5%. 

.2 Locate flushing connections adjacent to all isolation valves, on dead end 
branches, at tees and 90 degree elbows, and at intermediate locations which 
limit the distance between flushing connections to less than 30 m. Flushing 
connections to be on top or side of pipe. 

.3 Locate flushing connections on side or top of pipe for horizontal runs. For vertical 
runs locate flushing connection at lowest point in elevation.  

.4 For pump installations locate flushing connections at pump suction and discharge 
and on pipe run between check valve and pump discharge valve. 

.5 Show flushing connections on piping submittals. 

2.6 LOW POINT DRAINS 

.1 Provide drains on piping at low points and as indicated on the drawings, to 
enable piping sections to be drained. 

.2 Show drain connections on piping submittals. 

2.7 PURGE CONNECTIONS 

.1 Provide purge connections on all gas lines. 
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.2 Locate adjacent to both sides of all isolation valves and spectacle flanges, and 

intermediate locations which limit the distance between purge connections to less 
than 50 m.   

.3 Provide purge points with a shut-off valve fitted with a cap. Provide minimum 
20mm NPS valve size. 

2.8 MECHANICAL BRANCH CONNECTIONS 

.1 Provide mechanical branch connections as required for flushing connections and 
pipe tappings as shown in the Standard Details.   

.2 Provide branch connection recommended by the manufacturer for the service 
and pipe installed.   

.3 Acceptable products are: 

.1 Gruvlock Clamp T 

.2 Ford Service Saddles (F/FS) 

.3 Victaulic Mechanical T 

2.9 CONNECTIONS FOR PITOT TUBES 

.1 Provide process aeration droplegs with connections for pitot tubes as presented 
on the PIDs.  

.2 Provide 25 mm 304L threaded stainless steel coupling welded to 304L stainless 
steel dropleg. Provide 25mmx12mm 304L stainless steel bushings with 12mm 
304L stainless steel plugs threaded to the couplings for insulation of the pipe. 
Plugs would be disconnected when a pitot tube needs to be utilized to measure 
the air velocities in the pipeline.  

PART 3 Execution 

3.1 PIPELINE APPURTENANCES 

.1 Provide manual air vents at the high points and at the end of run of each reach of 
pipeline and where shown, consisting of a ball valve and stainless steel 316 
piping return. Take air vents to the nearest floor with the valve mounted in a 
location accessible from floor level and no greater than 1.2m above the floor.  For 
piping systems conveying fluids containing solids, use 50 mm line with a non-
lubricated ball valve fitted with quick disconnects. 

.2 Provide manual drains at the low point of each reach of pipeline and where 
shown. Pipe drains to a sump, gutter, floor drain, or other collection point with a 
valve mounted in a location accessible from floor level and no greater than 1.2m 
above the floor. Provide threaded ball valves for drain valves of the size shown.  
When drains cannot be run to collection points, route them to a point of easy 
access and attach quick disconnects of the size specified. 
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.3 Unless otherwise shown or specified, install gauge taps on the suction and 

discharge of all pumps, fans, blowers, compressors, and vacuum pumps. Attach 
gauge taps with a threaded nipple and valve, as shown, attached by a threaded 
nipple to the pipeline, duct, or equipment. 

.4 Install flushing and purge connections as described in Part 2 and as shown. 
Install sample lines and connections as shown. 

END OF SECTION 
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PART 1 General 

1.1 SCOPE 

1.1.1 Supply and installation of hangers and supports for all piping systems specified in 
Division 40.  

1.2 Submissions 

.1 Submit the following for information in accordance with Section 01 33 00 
Submittal Procedures: 

.1 Calculations for piping systems showing load reactions on pipe supports 
and anchors. Clearly identify gravity loads, thrust loads, transient loads, 
and thermal movements. Include a summary of design assumptions and 
a summary of load reactions at each pipe support. Provide the 
calculations under the seal and signature of a professional engineer 
registered with NAPEG. 

.2 Base the design calculations for pipe support components on the applied 
loads obtained from the piping system analysis, as well as code required 
load cases. Include a summary of design criteria used, design of each 
type of support, and a summary of resulting load reactions on the 
supporting structure. 

.3 In piping layout drawings, indicate hanger and support locations and 
provide legend summarizes load information and hanger and support 
component selection at each location. 

1.3 Service Conditions 

.1 The drawings indicate general arrangements and typical spacing for pipe 
systems, but do not relieve the Contractor of the responsibility for the design and 
supply of a complete and adequate support system. 

.2 Design and construct piping hangers and support systems for seismic loading to 
meet the requirements of local Building Code. Provide seismic restraints for 
pipes in lateral and longitudinal directions. 

.3 Design, size, and locate piping hangers and support systems throughout facility, 
whether shown or not. Piping hangers and support system Shop Drawings will 
not be reviewed for structural adequacy. Full responsibility for design and 
installation of piping hangers and support systems rests with the Contractor.  

.4 Piping hangers and support systems must be designed and Shop Drawings 
prepared and sealed by a Professional Engineer registered with NAPEG. 

.5 For the purpose of pipe hanger and support selection, this Section established 
pipe support classifications based on the operating temperature of the piping 
contents. 

.6 Pipe support classifications: 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

PIPE HANGERS AND 
SUPPORTS 

Section 40 05 18 
Page 2 of 14 

 
.1 Hot Systems: 

.1 A-1: 40°C - 230°C 

.2 A-2: 230°C - 400°C 

.3 A-3: Over 400°C 

.2 Ambient systems: 
.1 B-1: 15°C - 49°C 

.3 Cold systems: 
.1 C-1: 0.5°C - 15°C 

.2 C-2: -30°C - 0°C. 

1.4 Hanger and Support Design and Selection 

.1 Select pipe hangers and supports as specified in this Section.  

.2 Review the piping layout in relation to the surrounding structure and adjacent 
piping and equipment before selecting the type of support to be used at each 
hanger point. 

.3 Provide hangers and supports that will withstand all static and specified dynamic 
conditions of loading to which the piping and associated equipment may be 
subjected. As a minimum, consider following conditions: 

.1 Weights of pipe, valves, fitting, insulating materials, suspended hanger 
components, and normal fluid contents. 

.2 Weight of hydrostatic test fluid or cleaning fluid if normal operating fluid 
contents are lighter. 

.3 Reaction forces due to the operation of check, safety, or relief valves. 

.4 Seismic loads. 

.5 Wind, snow, or ice loadings on outdoor piping. 

.4 Size hangers and supports to fit the outside diameter of pipe, tubing, or where 
required, the outside diameter of insulation. 

.5 Where negligible movement occurs at hanger locations, use rod hangers for 
suspended lines. Use bases, brackets, or structural cross members for piping 
supported from below. 

.6 Support pipe runs in groups on racks fabricated from metal framing systems 
specifically for pipe support. Design pipe racks to handle all loads from the pipes 
and attach to structure with embedded members. Coordinate placement or 
embedded members with structural specifications. 

.7 For pipe and tubing sizes 65 mm and larger provide hangers capable of vertical 
adjustment under load. 
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.8 Provide the supporting systems to allow for free or intended movement of the 

piping including its movement in relation to that of connected equipment. 

.9 Design the system to support the operating loads with a safety factor of 4.0. 

.10 Where there is horizontal movement at a suspended type hanger location, select 
hanger components to allow for swing. Ensure vertical angle of the hanger rod 
does not, at any time, exceed 4 degrees. 

.11 No contact is allowed between a pipe and hanger or support components of 
dissimilar metals. Prevent contact between dissimilar metals when supporting 
copper tubing with copper-plated, rubber, plastic or vinyl coated, or stainless 
steel hanger and support components. 

.12 Do not support piping from masonry wall construction. 

.13 Do not use existing pipes and supports to support new piping unless otherwise 
specified. 

.14 Do not attach pipe support components to equipment or pressure vessels unless 
otherwise specified. 

.15 Use stock hanger and support components wherever practical. 

.16 Provide supplementary structural members, where structural bearings are not in 
suitable locations. 

.1 Make provision for expansion, contraction, slope, and anchorage. 

.2 Where necessary, design pipe support systems to withstand the 
additional load of electrical or instrumentation trays. Coordinate with other 
Divisions. Design and provide support system accordingly. 

PART 2 Products 

2.1 Support Spacing 

.1 Maximum support spacing is listed in the following table: 

Pipe Size 
Nominal (mm) 

Maximum Spacing (m) 

Steel or Stainless 

Iron PVC Steel 

30 and under 2.1 1.4 2.1 

30 to 40 2.7 1.5 2.1 

40 to 50 3.0 1.6 2.1 

60 to 75 3.6 1.8 3.0 

100 4.2 2.5 3.7 
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Pipe Size 
Nominal (mm) 

Maximum Spacing (m) 

Steel or Stainless 

Iron PVC Steel 

150 5.2 3.0 4.3 

200 5.8 3.5 4.6 

250 6.4 4.0 4.9 

300 6.7 4.2 5.2 

350 6.7 - 5.8 

400 6.7 - 6.1 

500 6.7 - 6.7 

600 and greater 6.7 - 6.7 

 

2.2 Materials 

.1 Unless otherwise specified, pipe hangers and supports, structural attachments, 
fittings and accessories are hot-dipped galvanized after fabrication. Provide AISI, 
Type 304 stainless steel nuts, bolts, washers, threaded rod, and concrete inserts. 
Provide stainless steel pipe hangers and supports for submerged conditions and 
corrosive environment. 

2.3 Metal Framing Systems 

.1 Conform to standards and guidelines of MFMA. 

.2 Use galvanized metal channels specifically fabricated for pipe and tray support 
systems. 

.3 Concrete embedment 

.1 Use channels with pre-attached concrete anchors suitable for 2.9 kN/m 
uniform load or 900 kg spot load. 

.2 Provide with closure strips and caps and back plates as necessary to 
complete workman like installation. 

.4 Framing Products 

.1 Use channels a minimum of 2.5mm thick, capable of handling a moment 
of 500 N-m minimum. 

.2 Arrange in double channel arrangement where additional load bearing 
capacity is required. 

.3 Use double channel for side columns. 
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.4 Where racks are designed for support from rods, ensure rod size is 

suitable. 
.5 Use channel nuts suitable for the applied load. 
.6 Attach pipe to supports using straps, rollers, or anchor/guides as 

appropriate to piping system. 
.7 Acceptable manufacturers: 

.1 Unistrut 

.2 Cooper B-line 

.3 Tolco 

.4 Superstrut 

.8 Use galvanized fittings for attachment of framing products, as necessary 
to transfer loads and prevent distortion. 

2.4 Pipe Hangers and Supports 

.1 Type 1 - Clevis Pipe Hanger:  Provide carbon steel clevis hangers with 
configuration and components as follows: 

.1 Steel pipe (insulated) - B-Line B3100, Anvil Figure 260, Superstrut C-710 
or Unistrut No. 24 with insulation shield. 

.2 Steel pipe (uninsulated) - B-Line B3100, Anvil Figure 260, Superstrut 
C-710 or Unistrut No. 24. 

.3 Cast and ductile iron pipe - B-Line B3102, Anvil Figure 590, Superstrut 
C-710 or Unistrut No. 24. 

.4 Copper pipe (uninsulated) - B-Line B3104 CT, Anvil Figure CT-65, 
Superstrut C-710 or Unistrut No. 51. 

.5 Copper pipe (insulated) - B-Line B3100, Anvil Figure 260, Superstrut 
C-710 or Unistrut No. 24, with insulation shield. 

.6 Plastic pipe - B-Line B3100, Anvil Figure 260 or Unistrut No. 56. 

.2 Type 2 - "J" Pipe Hanger:  Provide carbon steel hangers with configuration and 
components equivalent to MSS Type 5. Use only on uninsulated pipe, with 
configuration and components as follows: 

.1 Steel pipe - B-Line B3690, Anvil Figure 67, Superstrut C-711 or Unistrut 
J1205-J1280 Series. 

.2 Copper and plastic pipe - B-Line B3690 (Plasticoat) Anvil Figure 67 
(plastic coated), Superstrut C-711P or Unistrut J 1205N-J1280N series. 

.3 Type 3 - Double Bolt Pipe Clamp:  Provide carbon steel pipe clamps, with 
configuration and components as follows: 

.1 Steel pipe (insulated) - B-Line B3144 or Anvil Figure 295, with insulation 
shield. Insulation shield is optional for hot and ambient systems. 

.2 Steel pipe (uninsulated - B-Line B3144 or Anvil Figure 295. 
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.3 Copper pipe (insulated only) - B-Line 3144 or Anvil Figure 295, with 

insulation shield. 

.4 Type 4 - Adjustable Roller Hanger:  Provide cast iron rollers, carbon steel yoke 
and cross bolt with configuration and components as follows: 

.1 Steel pipe (insulated) - B-Line B3110, Anvil Figure 181 or Superstrut C-
729, with insulation shield. 

.2 Steel pipe (uninsulated) - B-Line B3110, Anvil Figure 181 or Superstrut 
C-729. 

.3 Copper pipe (insulated only) - B-Line B3110, Anvil Figure 181 or 
Superstrut C-729, with insulation shield. 

.4 Plastic pipe - B-Line B3110, Anvil Figure 181 or Superstrut C-729. 

.5 Type 5 - Single Pipe Roll:  Provide cast iron rollers and sockets, and steel cross 
rods with configuration and components as follows: 

.1 Steel pipe (insulated) - B-Line B3114, Anvil Figure 171 with insulation 
shield. 

.2 Steel pipe (uninsulated) - B-Line B3114, Anvil Figure 171. 

.3 Plastic pipe - B-Line B3114, Anvil Figure 171. 

.6 Type 6 - Framing Channel Pipe Clamp:  Provide steel pipe clamps with hot 
dipped galvanized finish and material thickness as listed below: 

.1 Steel pipe (uninsulated) - B-Line 2007, Powerstrut PS1100, or Unistrut 
P1009 Series: 
Pipe Diameter (mm) Thickness (mm) 

10 and 12 1.6 

20 to 32 2.0 

38 to 75 2.8 

90 to 125 3.2 

150 to 200 3.6 

 

.2 Steel pipe (insulated); as per 2.4.6.1 with insulation shield. 

.3 Copper (uninsulated) and plastic pipe, B-Line B2033 Series, Powerstrut 
PS1200 or Unistrut P2024C and P2024PC Series B-Line. Provide a 
copper-plated, plastic coated or lined with a dielectric material on pipe 
clamps. 
Pipe Diameter (mm) Thickness (mm) 

10 to 25 1.6 
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32 and 38 2.0 

50 to 75 2.8 

100 3.2 

 

.4 Copper (insulated); as per 2.4.6.3 with insulation shield. 

.7 Type 7 - U-Bolt:  Provide carbon steel U-bolts with configuration as follows: 

.1 Steel pipe (uninsulated) - Anvil Figure B-Line B3188 or Superstrut H-115. 

.2 Steel pipe (insulated) - Anvil Figure 137, B-Line B3188 or Superstrut 
H-115 with insulation shield. 

.3 Cast and ductile iron pipe - Anvil Figure 137, B-Line B3188 or Superstrut 
H-115. 

.4 Copper pipe (uninsulated) - B-Line B3501 CT, Anvil Figure 137C, 
Superstrut H-115 (with plastic coating) or Unistrut No. 13 (with plastic 
coating). 

.5 Copper pipe (insulated) - Anvil Figure 137 or B-Line B3188, Superstrut H-
115 with insulation shield. 

.6 Plastic pipe - Anvil Figure 137C, B-Line B3188 or Superstrut H-115 (with 
plastic coating). 

.8 Type 8 - Adjustable Pipe Roll Support:  Provide cast iron rollers and sockets, and 
carbon steel cross rod and support rods with configuration and components as 
follows: 

.1 Steel pipe (insulated) - B-Line B3122 or Anvil Figure 177 with insulation 
shield. 

.2 Steel pipe (uninsulated) - B-Line B3122 or Anvil Figure 177. 

.3 Copper pipe (insulated only) - B-Line B3122 or Anvil Figure 177 with 
insulation shield. 

.4 Plastic pipe - B-Line B3122 or Anvil Figure 177. 

.9 Type 9 - Welded Pipe Stanchion:  Provide a carbon steel, standard schedule 
pipe stanchion, cut pipe to match contour of pipe elbow. Use only for ambient 
commodity systems. 

.10 Type 10 - Pipe Stanchion saddle:  Provide carbon steel saddles and yokes as 
follows: 

.1 Steel pipe (insulated) - B-Line B3900 or Anvil Figure 259 with insulation 
shield. 

.2 Steel pipe (uninsulated) - B-Line 3090 or Anvil Figure 259. 

.3 Cast and ductile iron pipe - B-Line 3090 NS or Anvil Figure 259. 

.4 Copper pipe (uninsulated) - B-Line B3090 or Anvil Figure 259 with 
insulation shield or lined with dielectric material. 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

PIPE HANGERS AND 
SUPPORTS 

Section 40 05 18 
Page 8 of 14 

 
.5 Copper pipe (insulated) - B-Line B3090 or Anvil Figure 259 with insulation 

shield. 
.6 Plastic pipe - B-Line B3090 or Anvil Figure 259. 

.11 Type 11 - Offset Pipe Clamp:  Provide carbon steel pipe clamps with con-
figuration and components as specified and to the most standard design 
manufactured by a pipe hanger component manufacturer: 

.1 Steel pipe (insulated) - B-Line B3148 or Anvil Figure 103 or with 
insulation shield. 

.2 Steel pipe (uninsulated) - B-Line B3148 or Anvil Figure 103. 

.3 Cast and ductile iron pipe - B-Line B3148 NS or Anvil Figure 103. 

.4 Copper pipe (insulated) - B-Line B3148 or Anvil Figure 103 or with 
insulation shield. 

.5 Copper pipe (uninsulated) - B-Line B3148 or Anvil Figure 103 lined with 
dielectric material. 

.6 Plastic pipe - B-Line B3148 or Anvil Figure 103. 

.12 Type 12 - Riser Clamp:  Provide carbon steel riser clamps with configuration and 
components as follows: 

.1 Steel pipe (insulated) - B-Line B3373 or Anvil Figure 261, Superstrut 
C-720 or Unistrut No. 82. 

.2 Steel pipe (uninsulated) - B-Line B3373 or Anvil Figure 261, Superstrut C-
720 or Unistrut No. 82. 

.3 Cast and ductile iron pipe - B-Line B3373 or Anvil Figure 261, Superstrut 
C-720 or Unistrut No. 82 

.4 Copper pipe (insulated) - B-Line B3373 CT, Anvil Figure 261, Superstrut 
C-720 or Unistrut No. 82. 

.5 Copper pipe (uninsulated) - B-Line B3373 CT, Anvil Figure CT-261, 
Superstrut C-720 or Unistrut No. 84. 

.6 Plastic pipe - B-Line B3373, Anvil Figure 261C, or Superstrut C-720 or 
Unistrut No. 82. 

.13 Type 13 - Framing Channel Pipe Strap:  Provide galvanized steel pipe strap with 
configuration as follows: 

.1 Steel pipe (uninsulated) - B-Line B2400 Series, Powerstrut PS3126, 
Superstrut C-708-U or Unistrut P2008 Series. 

.2 Steel pipe (insulated) - B-Line B2400 Series, Powerstrut PS3126, 
Superstrut C-708-U or Unistrut P2008 Series with insulation shield. 

.3 Copper pipe (uninsulated) - B-Line B2400 Series, Powerstrut PS3126, 
Superstrut C-708-U or Unistrut P2008 Series with insulation shield. 

.4 Copper pipe (insulated) - B-Line B2400 Series, Powerstrut PS3126, 
Superstrut C-708-U or Unistrut P2008 Series with insulation shield. 

.5 Plastic pipe - B-Line B2400 Series, Powerstrut PS3126, Superstrut C-
708-U or Unistrut P2008 Series. 
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.14 Rack and Trapeze Supports: 

.1 Unless otherwise specified, provide steel trapeze and pipe rack 
components having a minimum thickness of 2.8 mm with a maximum 
deflection 1/240 of the span. 

.2 Type 20 - Trapeze Pipe Support:  Provide 41 mm square carbon steel flat 
plate fittings of stranded design manufactured by framing channel 
manufacturer, B-Line B202-2, Powerstrut PS619 or Unistrut P1062 
Series. 

.3 Type 21 - Pipe Rack Support:  Provide carbon steel pipe rack fittings of 
standard design manufactured by framing channel manufacturer.  Provide 
gusset type, 90 degree fittings, B-Line B844, Anvil PS3373 or Unistrut 
P2484. Post base fittings as specified in 2.4.15.14. 

.15 Structural Attachments: 

.1 Type A - Malleable Iron Concrete Insert:  Provide malleable iron concrete 
inserts; B-Line B3014, Anvil Figure 282 or Unistrut M2808. 

.2 Type B - Side Beam Bracket:  Provide malleable iron bracket; Anvil 
Figure 202 or B-Line B3062. 

.3 Type C - Malleable Beam Clamp with Extension Piece:  Provide 
malleable iron clamp and extension pieces with steel tie rods; Anvil Figure 
218 with Figure 157 extension piece or B-Line B3054. 

.4 Type D - Steel Beam Clamp with Eye Nut:  Provide forged steel beam 
clamps and eye nuts; Anvil Figure 292, B-Line B3291 series. 

.5 Type E - Steel channel clamp: Provide malleable iron clamp and heel 
plates, and steel bolts and nuts; Anvil Figure 226. 

.6 Type F - Welded Beam Attachment: Provide carbon steel beam 
attachments; B-Line B3083 or Anvil Figure 66. 

.7 Type G - Adjustable Beam Attachment: Provide carbon steel beam 
attachments, B-Line B3082, or Unistrut P1737. 

.8 Type H - Double Channel Bracket:  Provide single channel attachment as 
specified in 2.4.15.5.  Provide a carbon steel double framing channel 
cantilever bracket assembly; B-Line B297-12 through B297-36,or Unistrut 
P2542 series. 

.9 Type J - Single Channel Bracket:  Provide single channel attachment as 
specified in 2.4.15.5.  Provide a carbon steel single framing channel 
cantilever bracket assembly; B-Line B198-6 through B198-24, Powerstrut 
PS661 or Unistrut P2231 through P2234. 

.10 Type K - Wall Mounted Channel:  Provide 41 mm x 62 mm carbon steel 
framing channel; B-Line B12 or Unistrut P5500. 

.11 Type L - Pipe Stanchion Attachment:  Provide minimum 12 mm thick 
carbon steel baseplate. Anchor bolt holes:  1.6 mm larger than bolt 
diameter.  Provide non-shrink grout between the baseplate and upstand. 

.12 Type M - Welded Steel Bracket:  Provide carbon steel brackets which 
comply with MSS Type 32 and FEDSPEC Type 33 for medium welded 
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bracket:  Anvil Figure 195.  Heavy welded bracket to comply with MSS 
Type 33 and FEDSPEC Type 34; Anvil Figure 199. 

.13 Type N - Cast Iron Bracket:  Provide cast iron brackets; Anvil Figure 213. 

.14 Type P - Framing Channel Post Base:  Provide carbon steel post bases 
of stranded design manufactured by framing channel manufacture.  
Single channel:  Unistrut P2072A, B-Line B280 Powerstrut PS3025.  
Double channel:  Unistrut P2073A, B-Line B281 or Powerstrut PS3064. 

.15 Type Q - Continuous Concrete Inserts:  Provide 300 mm long carbon 
steel concrete inserts; Unistrut P3253. 

.16 Accessories: 

.1 Hanger Rods:  Provide steel rods, threaded on both ends or continuous 
threaded, material and sized as specified in 2.5. 

.2 Weldless Eye Nut:  Provide forged steel eye nuts and comply with MSS 
and FEDSPEC Type 17; Anvil Figure 290 or B-Line B3200. 

.3 Welded Eye Rod:  Provide carbon steel eye rods with eye welded closed. 
Inside diameter of eye to accommodate a bolt diameter 3.2 mm larger 
than the rod diameter; Anvil Figure 278 or B-Line B3211. 

.4 Turnbuckle:  Provide forged steel turnbuckles; Anvil Figure 230 or B-Line 
B3202. 

2.5 Hanger Rods 

.1 Provide rod material conforming to ASTM A307 as a minimum, with cadmium 
plating for interior spaces, stainless steel for exterior applications. 

.2 Provide hanger rods with the following minimum sizes: 

Pipe Size Nominal 
(mm) 

Hanger Rod Diameter (mm) 

50 10 

75 12 

100 16 

150 20 

200 22 

250 25 

300 25 

400 29 

500 38 

600 44 
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2.6 Base Elbows 

.1 Secure supports to elbows where the run of a horizontal pipe changes to a 
vertical direction. 

.2 Provide supports with the following dimensions: 

Pipe Size 
Nominal (mm) 

Support Pipe 
Diameter (mm) 

Base Plate 
(mm x mm) 

100 50 Schedule 40 100 x 6 

150 75 Schedule 40 125 x 6 

200 100 Schedule 40 150 x 6 

250 100 Schedule 40 150 x 6 

300 150 Schedule 40 200 x 10 

350 200 Schedule 40 250 x 10 

400 200 Schedule 40 250 x 10 

500 250 Standard Weight 300 x 10 

600 300 Standard Weight 350 x 10 

750 350 Standard Weight 400 x 10 

1050 350 Standard Weight 400 x 10 

 

2.7 Thermal Pipe Hanger Shield 

.1 Provide thermal shields at hanger, support and guide locations on pipe requiring 
insulation. The shield consists of an insulation layer encircling the entire 
circumference of the pipe and a steel jacket encircling the insulation layer.  The 
thermal shield is the same thickness as the piping system insulation.  Use 
standard shield for hot systems and vapour barrier shield for cold systems.  Use 
stainless steel band clamps to ensure against slippage between the pipe wall 
and the thermal shield. 

.2 Standard Shield: 

.1 Insulation: 
.1 Hydrous calcium silicate, high density, waterproof. 
.2 Compressive strength:  700 kPa average. 
.3 Flexural strength:  500 kPa average. 
.4 R unit:  2.16 at 37.8°C mean. 
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.5 Temperature range:  -7°C to 260°C. 
.6 Steel Jacket:  Galvanized steel, thickness as per manufacturer's standards, 

supplied for the given pipe size. 
.7 Connection:  Provide butt connection shield to pipe insulation. Steel jacket 

and insulation to be flush with end. 
.2 Vapor Barrier Shield: 

.1 Insulation: 
Hydrous calcium silicate, high density, waterproof. 

Compressive strength:  700 kPa average. 

Flexural strength:  500 kPa average. 

R. unit:  2.16 at 37.8°C mean. 

Temperature range:  -7°C to 260°C. 

.2 Steel Jacket:  Galvanized steel, thickness as per manufacturer's standards, 
supplied for the given pipe size. 

.3 Connection:  Provide butt connection shield to pipe insulation. Insulation to 
extend 25 mm each side of steel jacket for vapour-tight connection to pipe 
insulation vapour barrier. 

PART 3 Execution 

3.1 Hanger and Individual Support Design 

.1 Locate hangers and supports as near as possible to concentrated loads such as 
valve, flanges, etc. Locate hangers, supports and accessories within the 
maximum span lengths specified to support continuous pipeline runs unaffected 
by concentrated loads. 

.2 Provide hangers and/or base supports within one metre of each change in 
direction on each leg, on one side of each valve, and on the first spool piece or 
fitting extending from a piece of equipment. 

.3 Locate hangers and supports to ensure that connections to equipment, tanks, 
etc. are substantially free from loads transmitted by the piping. 

.4 Ensure that where piping is connected to equipment, a valve, piping assembly, 
etc. that will require removal for maintenance, the piping will be supported in 
such a manner that temporary supports will not be necessary for this procedure. 

.5 Support piping so that no pockets will be formed in the span due to sagging of 
the pipe between supports caused by the weight of the pipe, medium in the pipe, 
insulation, valves and fittings. 

.6 Install spring hangers where required to offset expansion in horizontal runs which 
follow long vertical risers. 
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3.2 Pipe Racks 

.1 Design pipe racks to handle horizontal and vertical loads during installation, 
testing and service. 

.2 Ensure adequate space is provided for access to all pipes and fittings.  Leave 
additional space for future piping. 

.3 Provide supports at regular spacing’s. 

.4 Allow for electrical wiring trays. 

.5 Use cross-bracing to structural walls to resist axial thrust. 

3.3 Installation 

.1 Welded and bolted attachments to the building structural steel to be in 
accordance with the requirements of structural steel specifications. Unless 
otherwise specified, do not drill or burn holes in the building structural steel. 

.2 Do not use hanger components for purposes other than for which they were 
designed.  Do not use hanger components for rigging and erection purposes. 

.3 Install items to be embedded before concrete is poured.  Fasten embedded items 
security to prevent movement when concrete is poured. 

.4 Use aluminum or galvanized steel clips to support piping from aluminum or steel 
structural members.  Where metals of different type are to be connected, provide 
isolation to prevent galvanic corrosion. 

.5 Use embedded anchor bolts instead of concrete inserts for support installation in 
areas below water surface or normally subjected to submerging. 

.6 Install thermal pipe hanger shields on insulated piping at required locations 
during hanger and support installation.  Make butt joint connections to pipe 
insulation at the time of insulation installation in accordance with the 
manufacturer's recommendation. 

.7 All minor modifications to accommodate installed equipment and structural 
components are subject to review.  Do not commence work on related piping 
until written acceptance has been received. 

.8 Include any piping support modifications on the Shop Drawings submitted prior to 
fabrication or installation. 

.9 Prior to installation, inspect and field measure to ensure that previous work is not 
prejudicial to the proper installation of piping. 

.10 Provide hanger and support components in contact with plastic pipe that are free 
of burrs and sharp edges. 

.11 Provide rollers that roll freely without binding. 
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.12 Roughen the finished floor beneath Type L structural attachments and framing 

channel post bases prior to grouting. Grout between base plate and floor shall be 
free of voids and foreign material. 

.13 Cut and drill baseplates to specified dimensions prior to welding stanchions or 
other attachments and prior to setting anchor bolts. 

.14 Provide plastic or rubber end caps at the exposed ends of all framing channels 
that are located up to 2100 mm above the floor. 

.15 Review the Drawings prior to installation of piping, conduit, and fixtures by this or 
any other Division. Identify any conflicts and confirm the routing of each section 
of pipe work prior to commencement of installation. Advise of any conflicts with 
existing services. Where necessary, amend the routing of pipework to avoid 
conflict and provide Shop Drawings showing proposed routing. 

3.4 Adjustment 

.1 Adjust hangers and supports to obtain required pipe slope and elevation. Use 
shims made of material that is compatible with the piping material. Adjust 
stanchions prior to grouting of baseplates. 

END OF SECTION 
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Part 1 General 

1.1 SCOPE 

.1 This Section specifies the supply, installation and testing of valves used for 
isolation, manual throttling, and bypass. 

.2 All powered actuators and positioners to be sized and provided by valve 
Manufacturer as per the requirements of Division 40 and Division 26. 

.3 Refer to the Process and Instrumentation Drawings (P&IDs). 

1.2 RELATED SECTIONS 

.1 Division 40 

.2 Division 26 

1.3 DEFINITIONS 

.1 Valve Identification: Valves are identified in the Drawings by valve symbols. 
Refer to the Drawings for lists of valve symbols and labels.  

.2 Actuators: Valves are supplied with their standard operators as detailed in Part 2 
unless otherwise noted in Instrumentation Specification Sheets. 

.3 Abbreviations used in Detailed Valve Specification Sheets: 
BV - Ball Valve 
CV - Check Valve 
PLV - Plug Valve 
ARV - Air Release Valve 
SV - Solenoid Valve 

.4 Detailed Valve Specification Sheets: 

.1 Detailed valve specification sheets are provided at the end of this Section 
for each type of valve which is: 
.1 Identified in the Drawings with a valve symbol and/or, 
.2 Described in Part 2 of this specification Section. 

.2 Where there is a conflict between valves described in this Section and 
other valves described in in other Divisions, conform to the most stringent 
requirements. 

.5 Named Acceptable Products are shown to define basic materials and 
performance criteria required for each valve type. Modify valves as specified to 
meet the service requirements of the system and detailed specifications. 

1.4 SUBMITTALS 

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

Procedures. 
.2 A Letter of Compliance, which confirms any variances with the Contract 

Plans and Specifications and provides further explanations where 
necessary to adequately define the scope of supply.   

.3 Affidavits and registration numbers for each valve type in accordance with 
specifications. 

.2 Shop Drawings: 

.1 Provide shop drawings: in accordance with Section 01 33 00 - Submittal 
Procedures. 

.2 Catalog cuts and/or shop drawings for each type of valve indicating the 
valve number, materials of construction, dimensions, head loss 
characteristics through the valve, operating torque and valve end 
configuration. 

.3 An amended Detailed Valve Specification Sheet for all valves. Indicate 
with check marks where the valve supplied meets the requirements 
specified and with written amendments where the product differs from the 
specification. 

.4 Manufacturers’ catalog information, descriptive literature, specifications, 
and identifications of material of construction. 

.5 Power and control wiring diagrams, including terminal layout with 
numbers, panel construction and panel layout drawings, and control 
schematics diagrams. Control diagrams will also include a description of 
operation. 

.6 List of spare parts to be furnished 

.3 Operation and Maintenance Data: 

.1 Supply maintenance data in accordance with Section 01 78 00 - Closeout 
Submittals. 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with Section 01 61 00 - 
Common Product Requirements. 

.2 Delivery: 

.1 Deliver materials to the project in original, unopened packages and 
labeled to clearly identify product name and manufacturer. 

.2 Items to be shipped as complete assemblies expect where partial 
disassembly is required by transportation regulations or for protection of 
components.  

.3 Materials must be packaged to minimize or eliminate the possibility of 
damage during shipping. 

.4 Sequence deliveries to avoid delays but minimize on site storage. 

.5 Clearly tag valves stating size, type, coatings and mating parts. 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

PROCESS VALVES Section 40 05 23 
Page 3 of 9 

 
.3 Storage and Handling: 

.1 Store and handle in strict compliance with manufacturer's 
recommendations. 

.2 All materials to be thoroughly inspected upon receipt and all 
discrepancies, deficiencies, and/or damages to be immediately reported, 
in writing, to the supplier. 

.3 All damages incurred during shipment to be noted on the carrier's Bill of 
Lading and immediately reported, in writing, to the supplier. 

.4 All materials to be properly stored on planks or dunnage, out of water and 
covered to protect from damage from any cause 

1.6 QUALITY ASSURANCE 

.1 Contractor responsible for coordination and installation of products provided 
under this Section. 

.2 The equipment will include all necessary safety devices, such as machinery 
guards, emergency stops, warning labels, and similar items. 

.3 Provide Canadian Registry Number (CRN) designated by the Territory of 
Nunavut for each valve type. 

.4 Provide affidavits of compliance, as required by AWWA C500 for gate valves. 

.5 For butterfly valves to be installed below ground, provide affidavits of compliance 
with AWWA C504. 

.6 Valves are to be marked in accordance with MSS SP-25. 

1.7 WARRANTY 

.1 The manufacturer must warrant against any defects in material or workmanship 
and coating for a period of 12 months from successful commissioning. The 
warranty must be limited to repairing or replacing with a new component any 
product or part proving to be defective, at the equipment manufacturer’s 
discretion. 

Part 2 Products 

2.1 GENERAL 

.1 Provide valves of the same type, size range and service from a single 
manufacturer. 

.2 Provide new, unused valves for the work. 

.3 Valve materials to be free from defects or flaws, with true alignment and bores. 

.4 Unless otherwise indicated on the P&IDs or specified in other Divisions, valves 
must be the same size as the pipe run in which they are to be installed. 
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.5 Clearly mark valve bodies in raised lettering to indicate the valve type, rating, and 

where applicable, the direction of flow. Conform to MSS SP25. 

.6 Provide padlockable lockout feature on all sizes of the following valve types: 

.1 Automated Control Valves (electric)  

.2 Specialty Valves  

.3 Manual Isolation and Shut-off Valves  

.7 Specific requirements for the materials, ratings and service conditions for each 
valve are listed at the end of this Section. 

.8 Valves to open counter-clockwise. 

2.2 DRAWINGS 

.1 The process schematics indicate major process valves required for the process 
to operate as intended. 

.2 The P&IDs, detailed drawings and process standard drawings indicate process 
valves plus other valves required for isolation. 

.3 In pipe runs less than 100 mm diameter, in addition to the valves indicated on the 
P&IDs, detailed drawings and process standard drawings, provide isolation 
valves in straight pipe runs at intervals no greater than 60 m and at takeoffs to 
individual services. Provide ball isolation valves in pipe of 65 mm diameter and 
less, or in pipe of less than 100 mm diameter and carrying solids. Provide 
butterfly isolation valves in pipe of 75 mm diameter and greater and not carrying 
solids. 

.4 In pipe runs carrying sludge or scum tap bottom of pipe at low point of runs and 
install short nipple and isolation valve. 

.5 Provide valves and taps on top of pipe at high point in all liquid pipe runs greater 
than 60m length where the change in slope exceeds 4 percent. 

.6 Provide flushing connections and valves as shown in standard details, at 30 m 
intervals on any primary sludge, primary and thickener scum and thickened 
secondary sludge lines. 

.7 Unless otherwise specified, provide gate valves 400 mm and larger with a bypass 
valve sized in accordance with AWWA C500. 

.8 Where a valve may be required for the process to function correctly or is required 
to satisfy fire and safety codes but it is not shown in the Drawings, inform the 
Engineer and provide details and suggestions for remedial action. Before 
commencing pipe installation in the related pipe run obtain Engineer's approval. 

2.3 VALVE ENDS 

.1 In pipe runs less than 75 mm diameter provide valves with female threaded ends, 
unless indicated otherwise. Threads to conform to ANSI B1.20.1. 

.2 Valves in pipe runs equal to or greater than 75 mm diameter to be flanged unless 
indicated otherwise. 
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.3 For cast iron body valves, drill flanges to Class 125 pattern conforming to ANSI 

B16.1. For steel body valves, flanges to be Class 150 pattern or Class 300 
pattern conforming to ANSI B16.5 or as noted.  

.4 Do not use grooved joint valve ends. 

.5 Use flanged joints for buried and exterior valves. The flanges are to be 
compatible with the pipe and jointing technique used. 

.6 Use flanged joints for buried butterfly valves. 

.7 Lug style wafer body butterfly valves must have tapped holes, suitable for the 
bolt spacing of the pipe flanges placed on either side. 

.8 For gate valves, end flanges must be integral with the gate valve body and be 
faced and drilled in accordance with ANSI B16.1, Class 125 flanges. 

2.4 MANUAL OPERATORS 

.1 Provide valves with manual operators unless specifically indicated otherwise on 
the PEIDs, detailed drawings, process standard drawings, Division 40 or the 
Instrumentation Specification sheets. 

.2 For hand wheels, clearly show the direction of opening in raised lettering and 
symbols. 

.3 Hand wheel diameter to conform to the following: 
Nominal Valve Diameter 

(mm) 
Minimum Hand Wheel Diameter 

(mm) 
12 50 
20 50 
25 60 
38 75 
50 85 
65 105 
75 200 
100 250 
150 300 
200 350 
250 400 
300 450 
350 450 
400 550 
450 600 
500 600 
600 600 

 

.4 The maximum rim pull on a hand wheel not to exceed 300 N when one side of 
the valve is at test pressure and the other side is at atmospheric pressure.  
Where a shaft mounted hand wheel would require greater than this force to 
operate, provide a gear operator.  Unless different operators are scheduled or 
shown in the Drawings, conform to the following minimum requirements: 
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.1 Globe Valves:  less than 200 mm, hand wheel; equal to or greater than 

200 mm, gear operator. 

.5 Match existing operating nuts.  Provide two eight-point operating wrenches. 

.6 Supply stem extensions and valve boxes for buried valves specified in the 
Drawings, in this Section, and in Clause 2.5 of this Section. Provide two tee type 
operators. 

.7 Lever operators to conform to the following dimensions: 
Nominal Valve Diameter 

(mm) 
Minimum Length of Lever 

(mm) 
6 80 

12 80 
20 100 
38 150 
50 150 
65 150 
75 175 
100 225 
150 250 
200 300 
250 450 
300 450 

.8 Quarter turn lever operators to be perpendicular to the pipe run when the valve is 
closed. 

.9 Lever operators on ball valves to be two position.  Provide butterfly valves with 
10 position latching levers except where used to balance air flows. Where used 
to balance air flows provide infinite position, screw down levers. 

.10 The maximum pull at the end of the lever arm not to exceed 300 N when one 
side of the valve is at test pressure and one side is at atmospheric pressure.  
Where greater than this force would be required to operate the valve with a lever, 
provide a gear operator. Unless different operators are scheduled or shown in 
the Drawings, conform to the following minimum requirements: 

.1 Ball Valves: less than 150 mm, lever operator; greater than or equal to 
150 mm, gear operator. 

.2 Butterfly Valves: less than 250 mm, lever operator; greater than or equal 
to 250 mm, gear operator. 

.11 Gear operator to be worm gear type, equipped with a hand wheel and a visual 
indicator of the valve position. Equip operators with adjustable mechanical stop-
limiting devices to prevent overtravel of the disc/ball in the open and closed 
positions and which are self-locking and designed to hold the valve in any 
intermediate position between full open and full closed. Gear operators must be 
grease lubricated. Where gear operators are intended for direct bury or 
submergence, seal units with long life lubricant. 
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.12 Manual operators for butterfly and gate valves for buried service to include an 

AWWA operating nut and be gasketed and grease packed for submerged 
operation at water pressures to 700 kPa. Operators for exposed service must be 
gasketed for weatherproof service. Place gear boxes above ground and liquid 
surfaces. 

.13 Gear and manual operators for submerged service to be permanently lubricated 
and sealed for operation at water pressures to 700 kPa. 

.14 For manual valves on lines 75 mm and greater, mounted over 2.0 m above the 
operating floor, provide chain wheel gear operators. Design the operator so that 
a force of 150 N is sufficient to open the valve when one side of the valve is at 
test pressure and the other side is at atmospheric pressure. The chain pulley to 
mesh positively with the chain. Extend the chain from the valve operator to 
operating height 1.2 m above the floor or as directed by the Engineer. The exact 
dimensions must be field determined. Provide approved chain hooks where 
required to prevent chain from hanging within traffic paths. 

2.5 BACK-FLOW PREVENTOR (BFP) 

.1 Supply and install BFP to prevent back-siphonage or back-pressure reverse flow 
into the PW supply. Assembly to consist of pressure differential relief valve, two 
check valve assemblies and two shut-off valves. 

.2 Assembly to meet requirements of ASSE 1013, AWWA C511-92, CSA B64.5 and 
ULC 

.3 Materials of construction: 
Check valve body − FDA epoxy coated cast iron or bronze  
Seat − bronze 
Trim  − SS 
Relief valve body − bronze or epoxy coated cast iron 
Test cocks − bronze ball valve 

Temperature range  − 5°C to 40°C 

Maximum working pressure − 1200 kPa 
Design standard − Watts Series 909 

2.6 PRESSURE REDUCING VALVE (PRV) 

.1 Provide valve stem extensions where additional clearance is required for pipe 
insulation, where valve operation without the extension is difficult, and in 
manholes. 

.2 Where angle valve stem extensions are employed, they must be angle geared. 
Universal joint types are not permitted. 
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2.7 PROTECTIVE COATINGS 

.1 Unless otherwise specified, provide valves coated in accordance with Section 40 
05 30 Process Piping and Coating Systems.  

2.8 CATHODIC PROTECTION 

.1 Unless otherwise specified, provide cathodic protection to underground valves. 

2.9 SPARE PARTS 

.1 Provide Manufacturer’s recommended valve spare parts for two (2) years of 
operation. 

.2 Provide a list of all spare parts which would be expected to be required under 
normal conditions for a period of five (5) years. At the Engineer's request, provide 
pricing for these parts. 

Part 3 Execution 

3.1 PREPARATION 

.1 The valve and piping arrangement indicated in the Drawings is based on typical 
dimensions for valves of the specified type. Make the necessary modifications in 
the piping to allow for discrepancies between the valve dimensions shown and 
those supplied for the work. 

.2 Prior to the installation of the valves, field measure and check all equipment 
locations, pipe alignments, and structural installation. Ensure that the valve 
location and orientation provides suitable access to manual operators and that 
sufficient space and accessibility is available for pneumatic and electric 
actuators. 

.3 Where conflicts are identified, inform the Engineer and initiate the necessary 
piping modifications at no cost to the Owner. 

3.2 VALVE INSTALLATION 

.1 Install valves in conjunction with the piping described in Sections 40 05 13.01 
Detailed Process Piping and with control valves and their appurtenances 
described in the Control & Instrumentation technical specifications. 

.2 In horizontal pipe runs other than in locations where space does not permit, 
mount all valves except for butterfly valves and trunnion ball valves with a vertical 
operating shaft with the actuator at the top. In no case install a valve with the 
operator shaft pointing down. 

.3 Mount butterfly valves and trunnion ball valves with the shaft in a horizontal 
orientation. 

.4 When joining valves to pipe or fittings, do not over torque bolts to correct for 
misalignment. 
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.5 Support valves in position using temporary supports until valves are fixed in 

place. 

.6 Permanently support valves to prevent transmission of loads to adjacent 
pipework and/or equipment. 

.7 Where valves are installed in PVC pipework greater than 100 mm diameter, 
support valves independently and brace against operating loads and torque to 
prevent transmission of stresses to the PVC pipework. 

.8 Generally, pipe supports, and hangers are not shown unless for indication 
purposes only. 

.9 Install gate valves in the closed position. 

.10 Install valves which are bubble tight in one direction to seal in a direction 
opposite to normal flow unless otherwise noted or directed by the Engineer. 

.11 Unless otherwise specified, install single seated ball valves and knife gate valves 
with the seat downstream. Install at tank connections with seat away from tank. 
Install on pump discharge and suction lines with seat adjacent to the pump. 

.12 Install all valves in accordance with the Manufacturer's recommendations. 

.13 Protect valves installed below grade with a shrink sleeve or polyethylene sheath 
attached to the pipe with tapewrap. 

3.3 VALVE EXTENSIONS 

.1 Install valve stem extensions where necessary to provide clearance from insulation. 

3.4 VALVE TESTING 

.1 Operate valves under simulated and/or real process conditions to ensure they 
operate as intended. 

.2 Pressure-test the valves in conjunction with the pipes in which the valves are 
installed as specified in Section 40 05 13.01 Process Piping. 

 
END OF SECTION 
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Part 1 General 

1.1 SCOPE 

.1 The attached schedule of valves identifies the major valves included in the work. 

.2 The valve specification sheets detail the requirements for each type of valve 
included in the work. 

.3 The valve schedule does not include valves in underground piping. Small 
untagged valves such as hose bib valves, vents, drains, flushing valves, valves 
at sample points and various other small valves are not detailed in this schedule 
but are presented on the PIDs and must be accounted for by the Contractor.  
Refer to the process PIDs for required valves and also to Section 40 05 23 -
Process Valves, for description of locations where other valves are required. 

1.2 ABBREVIATIONS 

.1 The following abbreviations are used for valve operators listed in the schedule: 

.1 M - Manual 

.2 EOC – Electric, open-close  

.3 EMO – Electric Motor, open-close 

.4 EMM – Electric Motor, modulating 

.5 MOD – Modulating 

.6 CO – Chain Operator 

.2 Where actuators are not listed, provide the standard actuators listed in Section 
40 05 23 for the type, size and location of the valve. 

.3 Some of the valves are included in vendor packages.  Refer to vendor package 
boundaries shown on the Piping and Instrumentation Diagrams. 

.4 BM means to be defined by Manufacturer. 

1.3 VALVE SCHEDULE 

.1 Valve schedule follows. 
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Asset Tag 
Commodity 

Size Valve Type 
Valve 
Spec 

Valve 
Operator 

PID 
Number 

Notes 

CV-01-100 RS 150 Check Valve CV01 M P-604 Associated with LS No. 1 
CV-01-200 RS 150 Check Valve CV01 M P-604 Associated with LS No. 1 
CV-01-300 RS 150 Check Valve CV01 M P-604 Associated with LS No. 1 
PLV-01-100 RS 150 Plug Valve PLV04 M P-604 Associated with LS No. 1 
PLV-01-200 RS 150 Plug Valve PLV04 M P-604 Associated with LS No. 1 
PLV-01-300 RS 150 Plug Valve PLV04 M P-604 Associated with LS No. 1 
PLV-01-400 RS 100 Plug Valve PLV04 M P-604 Associated with LS No. 1 
PLV-01-500 RS 150 Plug Valve PLV04 M P-604 Associated with LS No. 1 
PLV-01-600 RS 150 Plug Valve PLV04 M P-604 Associated with LS No. 1 
PLV-01-700 RS 150 Plug Valve PLV04 M P-604 Associated with LS No. 1 

ARV-01-100 

 
 
 

RS 50X15 Air Release Valve ARV01 M 

 
 
 

P-604 

ARV able to release 14.4 m3/h (8.5 cfm) of free 
air at maximum pump operating pressure of 343 
kPa. 
Pre-selected valve APCO series 400 Sewage 
Air Release Valve, Inlet 50 mm, Outlet 13 mm, 
Orifice 8 mm. 
Contractor to verify Air Release Valve selection 
based on provided operating conditions. 
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Asset Tag 
Commodity 

Size Valve Type 
Valve 
Spec 

Valve 
Operator 

PID 
Number 

Notes 

PLV-05-100 RS 150 Plug Valve PLV04 EMO P-605 Installed Inside SRS 
PLV-05-200 RS 150 Plug Valve PLV04 EMO P-605 Installed Inside SRS 
PRV-05-110 RS 25 Pressure Regulating Valve PRV01 M P-605 Installed Inside SRS 
PRV-05-210 RS 25 Pressure Regulating Valve PRV01 M P-605 Installed Inside SRS 
SV-05-120 RS 25 Solenoid Valve SV01 EOC P-605 Installed Inside SRS 
SV-05-220 RS 25 Solenoid Valve SV01 EOC P-605 Installed Inside SRS 
BV-05-130 RS 25 Ball Valve BV16 M P-605 Installed Inside SRS 
BV-05-150 RS 25 Ball Valve BV16 M P-605 Installed Inside SRS 
BV-05-230 RS 25 Ball Valve BV16 M P-605 Installed Inside SRS 
CV-05-140 RS 25 Check Valve CV02 M P-605 Installed Inside SRS 
CV-05-240 RS 25 Check Valve CV02 M P-605 Installed Inside SRS 
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Part 2 PRODUCTS – NOT USED 

Part 3 EXECUTION – NOT USED 

END OF SECTION 
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Part 1 General 

1.1 DESCRIPTION 

.1 This Section provides the requirements for valve body materials, valve 
performance and reference specifications for use in the Work and should be read 
in conjunction with Section 40 05 13 Piping Systems, Section 40 05 13.01 
Detailed Process Piping, Section 40 05 23 Process Valves, and Section 40 05 24 
Valve Schedule. Furnish all valves in accordance with the requirements of this 
Section and those requirements of Section 40 05 13 Piping Systems, Section 40 
05 13.01 Detailed Process Piping, Section 40 05 23 Process Valves, and Section 
40 05 24 Valve Schedule. Where there is a conflict, conform to the most stringent 
requirements. 

.2 Valves identified in the Drawings with an equipment identification symbol or 
instrument identification symbol are specified in Section 40 05 23 Process 
Valves.  

.3 Named Acceptable Products are shown to define basic materials and 
performance criteria required for each valve type. Modify valves as specified to 
meet the service requirements of the system and detailed specifications. 

1.2 DEFINITIONS 

.1 Abbreviations used in Detailed Valve Specification Sheets: 
BV - Ball Valve  
CV - Check Valve 
PLV - Plug Valve 
PRV - Pressure Regulating Valve 
SV - Solenoid Valve 

Part 2 PRODUCTS 

2.1 VALVE SCHEDULE 

.1 Refer to Section 40 05 24 Valve Schedule.  

.2 Detailed Valve Specification Sheets follow. 
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ARV01 

GENERAL 

TYPE OF 
VALVE SYMBOL TYPE OF 

COMMODITY 

OPERATING LIMITS DESIGN LIMITS 
PRESSURE 

(kPag) 
TEMP. 

(°C) 
PRESSURE 

(kPag) 
TEMP. 

(°C) 
Relief or 
Backpressure 
Valve 

ARV01 Wastewater 600 5-30 1000 50 

TYPICAL SERVICE 

RS 

VALVE MATERIALS VALVE DESCRIPTION 
ITEM MATERIAL Reference Document  
Body 316 Stainless Steel or 

Ductile Iron 
Size Range 40 - 200 mm 

Diaphragm Buna N Rating Note 2 
Disc Trim None Body/Valve Ends Note 3 
Seats 316 Stainless Steel Pilot valves 316 Stainless Steel 
Shaft Stainless Steel (316) Operator NA 
Bushings Stainless Steel Actuator NA 
Spring 302 Stainless Steel Lining Epoxy (on Ductile Iron 

Body) 
Fastenings Stainless Steel Coating Epoxy (on Ductile Iron 

Body) 
NOTES 

1. Suitable for use with raw wastewater with big suspended solids. 
2. Class 125 or Class 250 to match piping system where the valve is to be used. 
3. Provide flanged end connections for valves 50mm and larger. Threaded connections 

are acceptable for valves smaller than 50mm. 
4. Control valve shall be pilot operated an arranged to act as a relief valve or 

backpressure valve and maintain a constant pressure upstream of the valve. 
5. See Section 40 05 24 Valve Schedule for details. 

 
 
ACCEPTABLE PRODUCTS 
DeZurik Apco Series 
400 Sewage Air 
Release Valve 

Cla-Val Series 34 Air 
Release Valve Singer   
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CV01 

GENERAL 

TYPE OF 
VALVE SYMBOL TYPE OF 

COMMODITY 

OPERATING LIMITS DESIGN LIMITS 
PRESSURE 

(kPag) 
TEMP. 

(°C) 
PRESSURE 

(kPag) 
TEMP. 

(°C) 
Check Valve CV01 Liquid 600 5-30 1000 50 
TYPICAL SERVICE 

RS 

VALVE MATERIALS VALVE DESCRIPTION 
ITEM MATERIAL Reference Document AWWA C508 
Body Cast Iron Size Range 75 mm to 600 mm 
Disc Cast or Ductile Iron Rating Class 125, ANSI B16.1 
Seats Bronze Valve Ends Flanged 
Hinge pin, trim Stainless steel Type of Disc Swing Check (Note 1) 
  Operator Note 1 
  Actuator  
  Lining  
  Coating  
    
NOTES 
1. For all check valves on pump discharges, provide weighted lever arm. 
 

 
 

ACCEPTABLE PRODUCTS 

Mueller Dezurik-APCO Milliken  
Valmatic Henry Pratt   
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CV02 

GENERAL 

TYPE OF 
VALVE SYMBOL TYPE OF 

COMMODITY 

OPERATING LIMITS DESIGN LIMITS 
PRESSURE 

(kPag) 
TEMP. 

(°C) 
PRESSURE 

(kPag) 
TEMP. 

(°C) 
Check Valve CV02 Liquid 600 5 to 20 1000 30 
TYPICAL SERVICE 

PW, NPW 

VALVE MATERIALS VALVE DESCRIPTION 
ITEM MATERIAL Reference Document  
Body Stainless steel Size Range 25 mm  
Disc Stainless steel Rating Class 125, ANSI B16.1 
Seats Stainless steel Valve Ends Threaded 
Hinge pin, trim Stainless steel Type of Disc  
  Operator  
  Actuator  
  Lining  
  Coating  
    
NOTES 

 
ACCEPTABLE PRODUCTS 

Mueller Dezurik-APCO Milliken  
Valmatic Henry Pratt   
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PLV04 
GENERAL 

TYPE OF 
VALVE SYMBOL TYPE OF 

COMMODITY 

OPERATING LIMITS DESIGN LIMITS 
PRESSURE 

(kPag) 
TEMP. 

(°C) 
PRESSURE 

(kPag) 
TEMP. 

(°C) 
Plug Valve PLV04 Liquid 600 5 to 20 1000 30 
TYPICAL SERVICE 

RS  

VALVE MATERIALS VALVE DESCRIPTION 
ITEM MATERIAL Reference 

Document 
 

Body Cast Iron Size Range 50 mm to 600 mm 
Plug Cast Iron (see plug 

coating) 
Rating Class 150  

Seats Nickel Valve Ends Victaulic 
Seals O-Rings, Buna-N Type of Plug Eccentric 
Shaft Steel Operator Square nut (Note 1) 
Bearings Stainless Steel Actuator (Notes 2, 3) 
  Lining Abrasion Resistant 
  Plug Coating Buna-N, Al-Clad, or Hycar 
  Coating  
NOTES 
1. Refer Section 40 05 23 Process Valves for information on valve operators. 
2. All actuators, if requested, must be electrically operated, and manufactured by the same 

supplier as the selected acceptable products. 
3. See Section “Process Automation” Section for actuators. 

 
ACCEPTABLE PRODUCTS 

Victaulic Fig 365 Pratt Dezurik PEF 
Valmatic Cam-
Centric Series 5600 
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PRV01 

GENERAL 

TYPE OF 
VALVE SYMBOL TYPE OF 

COMMODITY 

OPERATING LIMITS DESIGN LIMITS 
PRESSURE 

(kPag) 
TEMP. 

(°C) 
PRESSURE 

(kPag) 
TEMP. 

(°C) 
Pressure 
Regulating 
Valve 

PRV01 Liquid 600 5 to 20 1000 30 

TYPICAL SERVICE 

PW, NPW 

VALVE MATERIALS VALVE DESCRIPTION 
ITEM MATERIAL Reference 

Document 
 

Body Stainless Steel Size Range 10 mm to 65 mm 
Sleeve  Rating  
Shaft  Valve Ends FNPT 
  Type of mechanism Diaphragm 
  Operator  
  Actuator  
    
NOTES 

 
ACCEPTABLE PRODUCTS 

Fisher Regulator    
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SV01 

GENERAL 

TYPE OF 
VALVE SYMBOL TYPE OF 

COMMODITY 

OPERATING LIMITS DESIGN LIMITS 
PRESSURE 

(kPag) 
TEMP. 

(°C) 
PRESSURE 

(kPag) 
TEMP. 

(°C) 
Solenoid 
Valve SV01 Liquid 600 5 to 20 1000 30 

TYPICAL SERVICE 

PW, NPW 

VALVE MATERIALS VALVE DESCRIPTION 
ITEM MATERIAL Reference 

Document 
 

Body Stainless Steel Size Range 10 mm to 100 mm  
Plug Stainless Steel  Rating CWP 1400 kPag 
Seats PTFE or RTFE Body/Valve Ends Female Threaded 
Shaft Stainless Steel  Pattern  
  Operator  
  Actuator  
    
    
    
NOTES 
 
ACCEPTABLE PRODUCTS 

ASCO     
 

 
END OF SECTION 
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1.1 General 

1.2 SECTION INCLUDES 

.1 This Section specifies coating systems, surface preparations, and application 
requirements for Process system requirements (in general, systems not specified 
by the architect). Galvanizing does not form part of this Section. 

.2 Surface preparation, factory prime coating, factory finish coating and factory 
assembly and protection for all components to be provided with corrosion 
protection coatings. 

.3 Surface preparation, site prime coating, site finish coating and protection for all 
elements to be provided with corrosion protection coatings. 

.4 For equipment supplied under the Novation Agreements, refer to the applicable 
specification Sections under the Equipment Supply Contracts to determine 
responsibility of Painting and Coating Systems. 

.5 Coordination and cooperation with Independent Testing/Inspection Agencies to be 
retained by the Owner. 

1.3 RELATED SECTIONS 

.1 Division 40 

.2 Division 43 (Applicable to the Submersible Pump Pre-selected vendor package) 

.3 Division 46 

1.4 REFERENCES 

.1 ASTM D16, Standard Definitions of Terms Relating to Paint, Varnish, Lacquer, 
and Related Products. 

.2 ASTM D2200, Pictorial Surface Preparation. 

.3 ASTM D3359, Methods for Measuring Adhesion by Tape Test-Method A. 

.4 ASTM D3960, Practice for Determining Volatile Organic Compound (VOC) 
Content of Paints and Related Coatings. 

.5 ASTM D4417, Field Measurement of Surface Profile of Blast-Cleaned Steel. 

.6 SSPC, Steel Structures Painting Council Specifications, Vol. 1, Good Painting 
Practice. 

.7 SSPC, Steel Structures Painting Council Specifications, Vol. 2, Systems and 
Specifications. 

.8 Industrial Health and Safety Regulations, Workers’ Compensation Board of 
Nunavut (WCB). 
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.9 NACE: 6Q187, Current Practices in Quality Control during Application of 
protective Coating Materials. 

.10 NACE: RP0178, Standard Recommended Practice – Fabrication Details, Surface 
Finish Requirements and Proper Design Considerations for Tanks and Vessels 
to be Lined for Immersion Service. 

1.5 DEFINITIONS AND INTERPRETATIONS  

.1 Specific coating terminology used in this Section is in accordance with definitions 
contained in ASTM D16, ASTM D3960, and the following definitions: 

.1 Painting: The process of applying a coating system. 

.2 Coating: Covering layer(s) of protecting substance(s). 

.3 Dry Film Thickness (DFT): The thickness of one fully cured continuous 
application of coating. 

.4 Coating System Thickness: The total dry film thickness of primer and 
finish coats. 

.5 Prime Coat: First full coating - does not include conditioners, vinyl acid 
wash coats, sealers or pre-treatment applications. 

.6 Factory Applied Finish Coat: One or more coats applied in a shop or plant 
prior to shipment to the site, where only touch-ups are required. 

.7 Field Coat: The application or the completion of application of the coating 
system after installation of the surface at the site of the work. 

.8 Shop Coat: One or more coats applied in a shop or plant prior to 
shipment to the site, where the field or finishing coat is applied. 

.9 Tie Coat: An intermediate coat used to bond different types of paint coats. 
Coatings used to improve the adhesion of a succeeding coat. 

.10 Vinyl Acid Wash Coat: A coating supplied as one- or two-component 
systems on clean light alloy or ferrous surfaces, and on many non-ferrous 
surfaces, to provide adhesion with the substrates, and for the application 
of subsequent coats of paint. 

.11 Photochemically Reactive Organic Material: Any organic material that will 
react with oxygen, excited oxygen, ozone or other free radicals generated 
by the action of sunlight on components in the atmosphere giving rise to 
secondary contaminants and reaction intermediates in the atmosphere 
which can have detrimental effects. 

.12 Volatile Organic Content (VOC): The portion of the coating that is a 
compound of carbon, is photochemically reactive, and evaporates during 
drying or curing, expressed in grams per litre. 

.13 Touch-Up: The application of a coating on areas of coated surfaces to 
repair marks, scratches, and areas where the coating has deteriorated to 
restore the coating film to an unbroken condition. 

.14 COATSPEC: Coating system specification sheets. 

.15 Submerged Service: Equipment or material fully, partially or intermittently 
submerged in wastewater during routine plant operation. 
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.16 Splash Zone Service: Equipment or material exposed to the normal range 
of atmospheric conditions and conditions common to wastewater 
treatment facilities (high humidity, H2S, etc.). 

.17 Indoor Service: Equipment or material inside buildings or other ventilated 
spaces. 

.18 Outdoor Service: Equipment or material outside buildings or other 
ventilated spaces, exposed to weather elements. 

1.6 RESTRICTIONS 

.1 Regardless of whatever else is specified in this Section, no paint containing a 
chromate-based additive can be used. Substitute products of equal or greater 
quality. 

.2 Prior to using of any grout or filler to smooth the metal surface, in the event that 
the surface is not accessible to grind smooth, obtain permission from the 
Engineer. 

1.7 SUBMITTALS 

.1 With the equipment shop drawings, the Contractor must submit details of the 
factory applied prime and finish coat systems to be applied. 

.2 Submit colour chart in accordance with Section 01 33 00. 

.3 Submit a complete list of all coatings used in this Contract in accordance with 
Section 01 33 000. The list is to include the following information: location of 
application, system identification, manufacturer, product, (prime and finish coats) 
colour identification code, supplier, and date of completion. 

1.8 QUALITY CONTROL 

.1 Particular attention must be paid to ensure the compatibility of each surface 
treatment with the preceding and subsequent surface treatments and coatings. 
The Contractor must be responsible for the compatibility of all surface treatments 
and coatings. 

.2 Provide materials and supplies that are the standard products of manufacturers. 
Provide materials in each coating system that are the products of a single 
manufacturer. 

.3 Do not use coating products until the Engineer has inspected and reviewed the 
materials. 

.4 Strictly adhere to all manufacturer's printed recommendations with respect to 
ambient conditions at time of application, drying times, application method, 
mixing instruction, application equipment, pot life, thinning and any other 
manufacturer's recommendations deemed applicable by the Engineer. 

1.9 SHIPMENT, PROTECTION AND STORAGE 

.1 Coatings 
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.1 Deliver materials to the job site in their original, unopened containers. 
Provide on each container the manufacturer's name, coating type, batch 
number, date of manufacture, storage life, colour special directions and 
Manufacturer's material safety data sheets. Identify all toxic substances. 

.2 When storage life is not specified, obtain manufacturers certification of 
paint integrity one (1) year after date of manufacture, prior to use. 

.3 Store materials in enclosed structures and protect from weather. Maintain 
temperature within manufacturer's recommended storage range. Store 
flammable materials in accordance with provincial and local codes. 

.4 Use materials with oldest date of manufacture first. 

.5 Remove from the site materials exceeding storage life recommended by 
the manufacturer. 

.2 Coated Surfaces 

.1 Items which are to be bolted together before shipment must have their 
surfaces prepared and coated before the parts are assembled. 

.2 All coated equipment must be protected adequately against damage, 
dust, moisture, and scratching during shipment, off-loading and storage 
on site. 

.3 Damage to coatings occurring at any time must be made good prior to the 
application of any further coatings. 

.4 After delivery to the site and after permanent erection or installation, 
factory-coated metalwork must be re-coated or retouched by the 
Contractor. 

.5 Tag, lift and ship in such a manner as to minimize damage to equipment 
coatings. 

.6 If, in the opinion of the Engineer, the coating is damaged during shipment 
to the extent that touch-up would not be satisfactory, the equipment must 
be returned and re-coated at no change in the Contract Price. 

.3 Safety And Ventilation Requirements 

.1 Meet requirements for safety and ventilation in accordance with SSPC 
and all applicable regulations and codes. 

.4 Warranty 

.1 The Engineer will notify in advance of an inspection of applied coatings 
prior to expiry of the warranty period. A list of all coating defects and 
failures will be prepared and transmitted. 

.2 All defective coatings to be repaired using coating materials, equipment, 
and methods similar to those used in the original work. Materials to be of 
fresh manufacture and good quality having the manufacturer's stated 
shelf life at the time of application. 

.3 Within 90 calendar days of this inspection, the Contractor must arrange to 
have all required coating repairs completed. 
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Part 2 Products   

2.1 ACCEPTABLE PRODUCTS 

.1 The following list specifies the material requirements for coating systems.  
Coating systems are categorized by generic name followed by an identifying 
abbreviation. If an abbreviation has a suffix number, it is for the purpose of 
identifying subgroups within the coating system. 

 
Coating 
System 

Manufacturer 
Product Designation 

Prime Coat(s) Finish Coat(s) 
Epoxy 

E-1 

Amercoat Canada* Amercoat 385 or 
Maercoat 370 N/A 

Carboline Carbolin 890 None (1 coat) 
Cloverdale Clovaguard 83150 Clovaguard 83150 (if required) 

Devoe Coatings 
Devran 224 or Bar Rust 
235 (application in the 
field) 

None (1 coat) 

Hempel Hempadur Mastic 45880 None (1 coat) 

International Intergard 345 FD or 
Interseal 670 HS Intergard 345 or 670 HS 

Rust-Oleum 9100 None (1 coat) 
Sherwin Williams N/A N/A 
Tnemec Series 1 Purple Prime Series 161 Tneme-Fascure 

E-2a 

Amercoat Canada Amerlock Amerlock 
Carboline Carboline 890 Carboline 890 
Cloverdale Clovaliner 83295 Clovaliner 83295 
Devoe Coatings Bar Ruse 236 Bar Rust 236 
Hempel Hempadur 15500 Hempadur 15500 
International Interseal 670 HS Interseal 670 HS 
Rust-Oleum 9100 9102 
Sherwin Williams N/A N/A 
Tnemec Series 1 Purple Prime Series 164 Expoxoline 80 

E-2b 

Amercoat Canada 

Dimetcote 9 or Dimecote 
21-5 (inorganic zinc) 
Amercoat 68 A (organic 
zinc) 

Amercoat 385 or Amercoat 370 

Carboline Carboline 589 (organic 
zinc) 

Carboline 890 or Carbothane 133 
HB (for lasting color) 

Cloverdale Clovazinc 2 (inorganic) 
Clovazinc 3 (organic) Clovaliner 83295 

Devoe Coatings CathaCoat 302H (organic 
zinc) 

Devran 224 HS or Bar Rust 235, 
optional Devran 359 

Hempel Hempel’s Galvosil 15700 Hempadur Mastic 45880 
International Interzinc 52 Intergard 345 or 670 HS 
Rust-Oleum 9100 9102 
Sherwin Williams N/A N/A 
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Coating 
System 

Manufacturer 
Product Designation 

Prime Coat(s) Finish Coat(s) 
Tnemec N/A N/A 

E-2c 

Amercoat Canada Amerlock Amerlock 
Carboline N/A N/A 
Cloverdale Clovaliner 83295 Clovaliner 83295 
Devoe Coatings Bar Rust 236 Bar Rust 236 

Hempel 
N/A (for acidic 
environment recommends 
vinyl ester) 

N/A 

International Interseal 670HS Interseal 670HS 
Rust-Oleum N/A N/A 
Sherwin Williams N/A N/A 
Tnemec Series 1 PurplePrime Series 164 Epoxoline 80 

High Heat 

HH-1 

Amercoat Canada Dimetcote 9 or Dimecote 
21-5 (waterborne) PSX 892 (if required) 

Carboline Carbozinc 11 4900 (if required) 
Cloverdale Clovazinc 2 Clovatherm 83220 

Devoe Coatings Cathacoat 304 L Cathacoat 304 L plus HT-10 
aluminum topcoat (if required) 

Hempel Hempel’s Galvosil 15700 None (1 coat) 
International Interzinc 22 None (1 coat) 
Rust-Oleum N/A N/A 
Sherwin Williams Zinc Clad II ES Kem Hi Temp 850 
Tnemec Series 90-96 Tneme-Zinc None (1  coat) 

Latex 

L-1 

Amercoat Canada Amercoat 146 Amercoat 220 
General Paint 51087 Superseal 58-020 High Performance 2000 
Carboline Carbocrylic 120 Carbocrylic 3359 
Cloverdale 05250N 70625 
Devoe Coatings 36 600 ultra 94 800 ultra 
Hempel Hemucryl TI-coat 18200 Hemucryl Enamel HI-Build 58030 
International Intercryl 520 Intercryl 530 
Rust-Oleum 5200 5200 
Sherwin Williams Heavy Duty Block Filler Metalatex Semi-Gloss 

Tnemec 

Series 130 Envirofill for 
concrete or masonry 
Series 51-792 PVA sealer 
for drywall 

Series 29 Tufcryl 

L-2 

Amercoat Canada Amercoat 146 Amercoat 220 
General Paint 11011 Plastic Primer 15-020 Envirogard Semi gloss 
Carboline Carbocrylic 120 Carbocrylic 3359 
Cloverdale 05910 706-Series 

Devoe Coatings Gripper 3210, optional 
Devflex 659 DTM 

Lifemaster- Pro 4216 semi-gloss, 
optional Devflex 659 DTM 

Hempel Hemucryl TI-coat 18200 Hemucryl Enamel HI-Build 58030 
International Intercryl 520 Intercryl 530 
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Coating 
System 

Manufacturer 
Product Designation 

Prime Coat(s) Finish Coat(s) 

Rust-Oleum 3100 or 3700 (not for 
plastic or fiberglass) 3100 or 3700 

Sherwin Williams DTM Primer DTM Finish 

Tnemec Series 151 Elasto-Grip 
FC Series 29 Tufcryl 

L-3 

Amercoat Canada Amercoat 148 Amercoat 220 
General Paint 15-002 Envirogard Primer 15-020 Envirogard Semi Gloss 
Carboline Carbocrylic 3358 Carbocrylic 3359 
Cloverdale 15910 706- Series 

Devoe Coatings Devguard 4160 Series, 
optional Devflex 659 DTM 

Lifemaster- Pro 4216 semi-gloss, 
optional Devflex 659 DTM 

Hempel Hemucryl TI-Coat 18200 Hemucryl Enamel HI-Build 58030 
International Intercryl 520 Intercryl 530 

Rust-Oleum 3100 or 3700 (not for 
plastic or fiberglass) 3100 or 3700 

Sherwin Williams DTM Primer DTM Finish 
Tnemec Series 18 Enviro-Prime Series 29 Tufcryl 

Urethane 

U-1 

Amercoat Canada Amercoat 385 or 
Amercoat 370 Amercoat 450 HS Urethane 

General Paint Amercoat 385 or 
Amercoat 370 General Paint Indurathane 

Carboline Carboline 893 or 890 Carbothane 134 HG 
Cloverdale Clovaguard 83150 Clovathane  

Devoe Coatings Devran 224 HS or Bar 
Rust 231 Devthane 369 or 359 

Hempel Hempadur Mastic 45880 Hempel’s Urethan 5595U (high 
gloss) 

International Intergard 345 Interthane 990 
Rust-Oleum 9100 9700 
Sherwin Williams Tile Clad II Epoxy Primer Hi Build Aliphatic Polyurethane 
Tnemec Series 1 PurplePrime Series 73 Endura-Shield 

U-2 

Amercoat Canada Amerlock Surface 
Tolerant Epoxy Amercoat 450 HS 

General Paint N/A N/A 
Carboline Carbomastic 15 or 15FC Carbothane 134HS 

Cloverdale Abrade surface or 
bonding primer Clovathane 

Devoe Coatings Devran 224 HS or Bar 
Rust 231 Devthane 369 or 359 

Hempel 
Hempadur Mastic 45880 
(intermediate coat for 
repair) 

Hempel’s Urethane 5595U (high 
gloss) Hempathane Topcoat 55210 
(semi-gloss) 

International Abrade surface or 
bonding primer Interthane 990 

Rust-Oleum 9100 9700 
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Coating 
System 

Manufacturer 
Product Designation 

Prime Coat(s) Finish Coat(s) 
Sherwin Williams N/A N/A 
Tnemec Series 135 Chembuild Series 73 Endura Shield 

 

Part 3 Execution 

3.1 GENERAL 

.1 Coated Surfaces 

.1 Items or areas which have been coated are not to be handled, worked 
on, or otherwise disturbed, until the coat is completely dry and hard. 

.2 Prime Coats 

.1 Unless otherwise specified, prime coats may be shop or field applied. 

.2 Prime coat may be thinned and applied as recommended by the 
manufacturer, provided the coating, as applied, complies with prevailing air 
pollution control regulations. 

.3 Shop-applied primer to be compatible with the specified coating system 
and applied at the minimum dry film thickness recommended by the 
manufacturer. 

.4 Touch up factory prime coat before applying the finish coat(s) to achieve 
the specified film thickness and continuity. 

.5 Provide product data sheets identifying the shop primer used, to the on-
site finish coat applicator, if applicable. 

.3 Finish Coats 

.1 Unless otherwise specified, finish coats may be shop or field applied. 

.2 Unless otherwise specified, do not apply finish coats until all previous coats 
have been inspected. 

.3 Do not apply finish coats until other work in the area is complete and until 
all previous coats have been inspected, unless otherwise specified. 

.4 Electrical and Instrumentation Equipment 

.1 Shop finish metal enclosure surfaces by application of rust resistant 
primer inside and outside, and at least two (2) coats of finish enamel 
.1 Paint outdoor electrical equipment "equipment green" finish to 

EEMAC Y1-1- 1955. 
.2 Paint indoor switchgear and distribution enclosures light grey to 

EEMAC 2Y- 1-1958 
.3 Clean and touch up surfaces of shop-painted equipment scratched 

or marred during shipment or installation, to match original paint. 
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.4 Clean and prime exposed non-galvanized hangers, racks and 
fastenings to prevent rusting. 

3.2 PREPARATION 

.1 Surfaces to be painted are to be clean and dry. Before applying coating or surface 
treatments, remove oil, grease, dirt, rust, loose mill scale, old weathered 
coatings, and other foreign substances except as specified. 

.2 Where mechanical cleaning is accomplished by blast cleaning, the abrasive used 
is to be washed, graded and free of contaminants that might interfere with the 
adhesion of the coatings. 

.3 No more surface is to be blasted than can be prime coated before visible or 
detrimental re-rusting occurs. 

.4 Examine all surfaces to be painted and correct all surface defects before 
application. Remove weld splatter, high ridges, and slag prior to painting. 

.5 Use clean cloths and clean fluids in solvent cleaning. 

.6 Schedule cleaning and painting so that dust and spray from the cleaning 
process will not fall on wet, newly painted surfaces. 

.7 When field coating, remove or mask hardware, hardware accessories, 
nameplates, data tags, machined surfaces, sprinkler heads, electrical fixtures, 
and similar uncoated items which are in contact with coated surfaces prior to 
surface preparation and painting operations. Following completion of painting, 
reinstall removed items complete with all tags, labels and/or attached instruction 
or data sheets. Replace damaged items caused by removal at no expense to 
the Owner. 

.8 In the field, disconnect and move equipment adjacent to walls such as cables or 
cover plates, to permit cleaning and painting of equipment and walls and replace 
and reconnect on completion. Mask and paint around large panels or equipment. 

.9 Lightly sand glossy undercoats to provide a surface suitable for the proper 
application and adhesion of subsequent coats. 

3.3 PAINTING EXISTING FACILITIES 

.1 Paint existing equipment and metalwork in accordance with the appropriate 
coating system specified for new work. 

.2 Modified work will require the full coating system. Other work will require cleaning 
followed by two finish coats of the appropriate system. 

.3 Demonstrate that the existing coating is compatible with field coating by performing 
an adhesion test as specified herein. Where unacceptable test results are obtained, 
follow manufacturer's written instructions as to the necessity of a tie coat to 
provide a satisfactory bond between the existing coating and the specified field 
coating. 

.4 Sandblast surfaces to be coated. On irregular concrete surfaces, apply surfacing 
material compatible with coating system as necessary to ensure a smooth level 
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surface on which to apply coating system specified. Repair, clean, and finish 
surfaces to be coated or re-coated as specified herein. 

3.4 WORKMANSHIP 

.1 Coated surfaces to be free from runs, drops, ridges, waves, laps, and brush 
marks. Paint to produce an even film of uniform thickness completely coating 
corners and crevices. Paint in accordance with the requirements of SSPC. 

.2 Coated surfaces to be free from gaps or holidays. Any gaps or holidays found 
during inspection to be touched-up by roughening surface around the fault and 
repainting at no expense to the Owner. 

.3 Apply each coat of paint evenly and to a sharply cut line. Exercise care to avoid 
over-spraying or spattering paint on surfaces not to be coated. 

.4 In the field, protect glass, hardware, floors, roofs, and other adjacent areas 
and installations with taping, drop cloths, or other suitable measures. 

3.5 MIXING AND THINNING 

.1 Mixing and thinning to be performed by qualified personnel only. 

.2 Coating material to be thoroughly stirred, strained, and kept at a uniform 
consistency during application. 

.3 Mix coatings consisting of two or more components in accordance with the 
manufacturer's instructions. 

.4 Thin coatings where necessary to suit the conditions of the surface, temperature, 
weather, and method of application, immediately prior to use. The volatile 
organic content (VOC) of the coating as applied is to comply with prevailing 
regulations and codes. 

.5 Do not reduce coating more than necessary to obtain the proper application 
characteristics. 

.6 Thinner to be as recommended by the coating manufacturer. 

3.6 ENVIRONMENTAL REQUIREMENTS 

.1 Apply coating material only to surfaces that are dry, and only under conditions of 
evaporation rather than condensation. 

.2 Do not apply materials during rainy, misty weather, or to surfaces upon which 
there is frost or moisture condensation. 

.3 During damp weather, when the temperature of the surface to be coated is 
within 3°C of the dew point, heat surfaces to prevent moisture condensation 
thereon. Bare metal surfaces, except those which may be warped by heat, may be 
dehydrated by flame-heating devices immediately prior to coating application. 

.4 During coating, and for a period of at least eight (8) hours after the coating 
material has been applied, maintain the temperature of the surfaces to be 
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coated, the coated surfaces, and the atmosphere in contact at or above 10°C, 
and at least 3°C above the dew point. 

.5 Coating material, when applied, to be approximately the same temperature as 
the surface on which it is applied. 

.6 Fans or heaters to be used inside enclosed areas where conditions causing 
condensation are severe. 

3.7 EQUIPMENT 

.1 Ensure all coating equipment including but not limited to material pots, guns, fluid 
needles, air caps, brushes, and hoses are clean, in proper working order, and 
comply with the coating manufacturer's specifications. Clean any used 
equipment thoroughly with a solvent prior to being used with each new coating 
material and flush with solvents used in coating material. Contaminated hoses 
are to be promptly removed from service until cleaned or replaced. 

.2 Use equipment designed for application of the materials specified. Compressors 
to have suitable traps and filters to remove water, solids, and oils from the air. 

.3 Perform a paper blotter test prior to application and when requested by the 
Engineer, to ensure the air contains less than the coating manufacturer's 
acceptable limits for oil and moisture. 

.4 Equip spray equipment with mechanical agitators, pressure gages, and pressure 
regulators, and spray nozzles of the proper sizes. 

3.8 APPLICATION 

.1 The method of application used must be governed by the coating manufacturer's 
recommendation for the coating being applied, and to the requirements of 
SSPC Good Painting Practice. 

.2 Traps or separators must be provided to remove oil, solids, and water from the 
air. The air from the spray gun impinging onto the steel substrate must show no 
condensed water or oil. 

.3 All weld areas and hard to spray areas must be hand brushed prior to the 
first spray coat application, with coating mixed to manufacturer’s recommended 
procedures. 

.4 No coatings must be applied to a surface at a temperature that will cause 
blistering, separation or otherwise be detrimental to the life of the coating. 

.5 Only thinners specified by the manufacturer must be accepted. 

.6 Materials that exceed manufacturer's published shelf life will not be accepted. 

.7 All runs, sags, blistered, etc. must be brushed out immediately or the area must be 
removed and repaired prior to the next application. 

.8 Coating is to be applied by conventional or airless spray as per coating 
manufacturer's data sheet. 
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.9 Supplier must follow manufacturer's application procedures as to recommended 
pressures, atomization, etc. as close as possible. 

.10 Thoroughly examine all surfaces to be treated or coated prior to commencement 
of work. Report, in writing, to the Engineer any condition or defect that may 
affect the integrity or quality of the prime or finished coats. Do not commence 
work on any section until all such defects in that section have been corrected. 

.11 Where two (2) or more coats are required, alternate coats are to contain sufficient 
compatible colour additive to act as indicator of coverage, or the alternate coats 
are to be of contrasting colours. 

.12 Colour additives are not to contain lead, or any lead compound which may be 
destroyed or affected by hydrogen sulphide or any other corrosive gas. 

.13 Mechanical equipment, on which the manufacturer's coating is acceptable, to be 
touch-up primed and painted with two coats of the specified coating system to 
match colour schedule. 

.14 Do not paint coating to a surface until prepared as specified and inspected by the 
Independent Testing Agency. 

.15 Apply the primer or first coat by brush to ferrous surfaces which are not blast-
cleaned. All coats for blast-cleaned ferrous surfaces and subsequent coats for 
non-blast-cleaned ferrous surfaces may be either brush or spray applied. 

.16 All areas inaccessible to the spray gun must be coated by brush, rollers, 
sheepskin dauber, or other suitable method. 

.17 The inner face of bolt holes, not threaded, are to be cleaned and coated as 
required for other surfaces. 

.18 After the prime coat is dry, mark and repair pinholes and holidays in accordance 
with coating manufacturer's recommendations and retest before succeeding 
coats are applied. Unless otherwise specified, coats for concrete and masonry to 
be brushed or rolled. 

.19 Do not exceed manufacturer's recommended surface area coverage per volume 
of coating material for various types of surfaces. 

.20 The finished coating will be free of obvious defects such as runs, sags, blisters or 
pinholes, air entrapment, fisheyes and foreign matter. 

.21 Unless otherwise specified, the average total dry thickness of any completed 
protective coating system on exposed metal surfaces is not to be less than 100 
microns (4 mils) per coat. 

.22 Paint full coating system prior to erection of any elements in areas inaccessible 
to painting after erection, such as pipe hangers, piping in contact with hangers, 
and any contact surfaces. 

.23 Areas damaged during erection to be hand-cleaned or power-tool cleaned and 
repainted with primer coat prior to the application of subsequent coats. Touch-up 
all surfaces after installation. 
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.24 Remove and after painting replace or adequately mask all grease nipples, bright 
metal surfaces, identification plates and other items not to be painted. Do not use 
solvent that may remove permanent lacquer finishes. 

.25 After acceptance of coating, all masking, grease, etc., must be removed from all 
equipment which was not intended to be coated. 

3.9 DRYING AND CURING 

.1 All drying and re-coat times must be that specified by the manufacturer's 
specifications. 

.2 Cure time must be as specified by the manufacturer's published literature. 

3.10 FIELD TOUCH-UPS 

.1 Field touch-ups and field applied protective and maintenance coatings will be 
undertaken by the Contractor as per the schedule of surface treatments outlined in 
Part 2 – Products. 

3.11 TESTING AND INSPECTION 

.1 Surface preparation of material to be coated, coatings, and coating application will 
be inspected by an Independent Testing Agency specializing in this work. The 
Independent Testing Agency will be retained by the Owner. The Independent 
Testing Agency will use NACE certified coating inspectors to conduct 
examinations and tests. 

.2 The Independent Testing Agency must have the right to request tests, to witness 
the performance of tests, or to perform tests. Inspection and testing, to be 
coordinated with the Independent Testing Agency, must be conducted as a 
minimum at the following times: 

.1 After sandblast and immediately prior to coating application 

.2 After coating cure. 

.3 After field assembly of the equipment. 

.3 Inspection by the Independent Testing Agency does not relieve any responsibility 
for guarantee of the coating application from the Contractor. 

.4 On the first day of sandblasting operations, the Contractor must sandblast sample 
metal panels to the standards specified. Plates to measure a minimum of 220 mm 
by 280 mm. Panels meeting the requirements of the specifications are to be 
initialled by the Contractor and the Independent Testing Agency and painted 
with a clear non-yellowing coating. Prepare one panel for each type of 
sandblasting finish. Panels to be of similar material to the substrate being 
painted. Panels will be used as the comparison standard throughout the project. 

.5 The Contractor must perform an adhesion test after proper cure to ASTM D4541 
to demonstrate that the prime coat adheres to the substrate, and that the specified 
finish coatings adhere to the prime coat. Testing must be done on appropriately 
sized 6 mm thick coupons. Bonding strengths on the coupons must meet the 
minimum stated bond strength of the coating manufacturer. Suspect areas on the 
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structure will be tested to fifty percent of the bond strength measured on the test 
coupon. Coupons must be prepared at the coating site under the same 
conditions as the equipment. The tests must be witnessed by the Independent 
Testing Agency. Where unacceptable test results are obtained, the Contractor 
must remove and reapply the specified coatings and retest at no expense to the 
Owner. 

.6 The Contractor must prepare metallic surfaces in accordance with applicable 
portions of surface preparation specifications of the Steel Structures Painting 
Council (SSPC) specified in each coating system. Profile depth of surface to be 
coated to be twenty to twenty-five (20 to 25%) percent of the total dry film 
thickness as measured by Method C of ASTM D4417. Select blast particle size to 
produce the specified surface profile. The solvent in solvent cleaning operations 
to be recommended by the manufacturer. 

.7 In testing for continuity of coating about welds, projections (such as bolts and 
nuts), and crevices, the Independent Testing Agency will determine the minimum 
conductivity for smooth areas of like coating where the dry film thickness has 
been accepted. This conductivity will then be taken as the minimum required for 
these rough or irregular areas. Pinholes and holidays are to be repainted to the 
required coverage. 

.8 Provide the same access to the Independent Testing Agency as for painters. If 
necessary for safe inspection, provide scaffolding for use by the Independent 
Testing Agency. 

.9 Notify the Engineer three weeks before commencing surface preparation and 
application of protective coatings in order to facilitate the inspection. 

.10 Allow the Independent Testing Agency to inspect the coating during application 
with a wet mil gauge. 

.11 After drying, allow the Independent Testing Agency to inspect with either the 
Elcometer, Microtest, Positest, Positector 6000 NF2, the Elcometer 256 
Microprocessor-Digital DFT instruments, or another similar non-destructive test. 

.12 The minimum dry film thickness at any point is not to be less than 80 percent of 
the required average for any spot reading and in accordance with SSPC – Good 
Painting Practice, whichever is more stringent. 

.13 Holiday inspection in accordance with NACE RP0188 must be done with the 
Tinker-Rasor Model-MI Wet Sponge Holiday Detector, or similar holiday test 
instrument, on film thicknesses from 25 - 325 microns (1-15 mils). Inspection of 
heavier film thicknesses (greater than 250 microns (10 mils) will be done with the 
Tinker-Rasor APW High Voltage Spark Detector or similar holiday test 
instrument. Confirm voltage setting with coating manufacturer to prevent 
damage. 

.14 All coatings must be holiday free. Holidays must be repaired and retested. 

.15 Calibrate all instruments at least hourly in the film thickness range of the coating 
being applied. Calibration shims will either be NBS calibration standards or KTA 
shims, whichever is applicable. 
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3.12 CLEANUP 

.1 Upon completion of coating, remove surplus materials, protective coverings, and 
accumulated rubbish, and thoroughly clean all surfaces and repair any overspray or 
other paint-related damage. 

.2 Do not dispose of solvents, cleaning solutions, thinners, or extra paint on site. Store 
in sealed containers and remove from site to proper disposal, storage, or recycling 
facilities. 

3.13 COATING SYSTEM SPECIFICATION SHEETS (COATSPEC) 

.1 Coating systems for different types of surfaces and general service conditions for 
which these systems are normally applied are specified on the following 
COATSPEC sheets. In case of conflict between the finishing schedule and the 
COATSPECS, the requirements of the finishing schedule will prevail. 

.2 Coating System Identification: E-1 

.1 Coating Material: Epoxy finish system 

.2 Surface: Metals (excluding Stainless Steel) 

.3 Service Condition: Non-immersion, interior exposure, covered and not 
exposed to direct sunlight including exterior surface of interior installed 
pipes as specified on the pipe data sheets. 

.4 Surface Preparation: 
.1 Shop Primed Surfaces: Prepare in the field by cleaning all 

surfaces in accordance with SSPC SP-1 (Solvent Cleaning). 
Clean damaged shop coating in accordance with SSPC SP-3 
(Power Tool Cleaning) and repaint with the primer specified. 

.2 Ferrous Metal (excluding Stainless Steel): Prepare bare ferrous 
metal surfaces in accordance with SSPC SP-6 (Commercial Blast 
Cleaning). Prepare bleeding surfaces in accordance with coating 
manufacturer's written recommendations. 

.3 Non-ferrous Metal: Prepare in accordance with SSPC SP-1 
(Solvent Cleaning). 

.5 Prime Coating 
.1 General: Apply one (1) coat of primer at manufacturer's 

recommended dry film thickness. 
.2 Ferrous Metal (excluding Stainless Steel): The primer coat is to be 

an epoxy primer compatible with specified epoxy finish coats and 
applied in accordance with coating manufacturer's written 
recommendations. 

.3 Non-ferrous Metal: Prepare in accordance with SP-7 (light uniform 
brush blast) or if recommended by coating manufacturer paint with 
a vinyl acid wash coat prior to the application of the prime coat. 

.6 Finish Coating 
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.1 Apply one (1) or more coats at manufacturer's recommended dry 
film thickness per coat to the specified system thickness – Not 
required if only one coat is needed. 

.7 System Thickness: 125 – 200 microns (5 – 8 mils) total dry film thickness. 

.3 Coating System Identification: E-2a 

.1 Coating Material: Epoxy finish system. 

.2 Surface: Metals (excluding Stainless Steel) used for fabrication of 
equipment as required in the specifications. Used for internal coatings on 
piping as specified on the pipe data sheets. 

.3 Service Condition: Submerged. 

.4 Surface Preparation: 
.1 Remove oil and grease before mechanical cleaning is started 

in accordance with SSPC-SP1 (Solvent Cleaning). 
.2 Ferrous Metal (excluding Stainless Steel): Prepare surfaces in 

accordance with SSPC SP-5 (White Metal Blast Cleaning). Blast 
profile to a minimum surface roughness of 1.5 – 2.5 mils or as 
specified by the coating manufacturer. 

.3 Non-ferrous Metal: Prepare surfaces in accordance with SSPC 
SP-1 (Solvent Cleaning). 

.5 Prime Coating 
.1 General: Apply one (1) coat at manufacturer's recommended dry 

film thickness. 
.2 Ferrous Metal (excluding Stainless Steel): The primer coat is to be 

compatible with specified finish coat. 
.3 Non-ferrous Metal: Prepare in accordance with SP-7 (light uniform 

brush blast) or if recommended by coating manufacturer paint with 
a vinyl acid wash coat prior to the application of the prime coat. 
Do not paint submerged non- ferrous metal. 

.6 Finish Coating 
.1 The finish coating must be a polyamide cured epoxy or 

modified phenolic epoxy. The minimum solids volume must be 
seventy (70%) percent. Apply two or more coats at 
manufacturer's recommended dry film thickness per coat to the 
specified system thickness. 

.7 System Thickness: 275 – 375 microns (11 – 15 mils) total dry film 
thickness. 

.4 Coating System Identification: E-2b 

.1 Coating Material: Epoxy finish coating. 

.2 Surface: Metals (excluding Stainless Steel) used for used for fabrication 
of equipment, such as drives, macerators, effluent strainers, as required 
in the specifications. 

.3 Service Condition: Splash zone. 
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.4 Surface Preparation: 
.1 Remove oil and grease before mechanical cleaning is started in 

accordance with SSPC SP-1 (Solvent Cleaning). 
.2 Ferrous Metal (excluding Stainless Steel): Prepare surfaces in 

accordance with SSPC SP-5 (White Metal Blast Cleaning). Blast 
profile to a minimum surface roughness of 1.5 – 2.5 mils or as 
specified by the coating manufacturer. 

.3 Non-ferrous Metal: Prepare surfaces in accordance with SSPC 
SP-1 (Solvent Cleaning). 

.5 Prime Coating 
.1 General: Apply one (1) coat at manufacturer's recommended dry 

film thickness. 
.2 Ferrous Metal (excluding Stainless Steel): The primer coat must 

be an inorganic zinc-rich coating containing eighty (80%) 
percent metallic zinc by weight in the applied dry film unless a 
written request for using organic zinc- rich coat is made. Touch 
up is always made using an organic zinc-rich coat. The primer 
coat is to be compatible with the specified finish coat. 

.3 Non-ferrous Metal: Prepare in accordance with SP-7 (light uniform 
brush blast) or if recommended by coating manufacturer paint with 
a vinyl acid wash coat prior to the application of the prime coat. 

.6 Finish Coating 
.1 The paint must be an epoxy. Apply two (2) or more coats at 

manufacturer's recommended dry film thickness per coat to the 
specified system thickness. 

.7 System Thickness: 250 – 325 microns (10 – 13 mils) total dry film 
thickness. 

.5 Coating System Identification: E-2c (F7 Finish this contract shop applied) 

.1 Coating Material: Epoxy finish coating. 

.2 Surface: Metals (excluding Stainless Steel) used for fabrication of 
equipment or structures in the Septage Receiving Station, Headworks, 
Fermenter, Centrifuge, Chemical storage, and Compost Areas 
(presence of H2S in the air). 

.3 Service Condition: Splash zone or steel roof structures not easily 
accessible for repairs. 

.4 Surface Preparation: 
.1 Remove oil and grease before mechanical cleaning is started 

in accordance with SSPC SP-1 (Solvent Cleaning). 
.2 Ferrous Metal (excluding Stainless Steel): Prepare surfaces in 

accordance with SSPC SP-5 (White Metal Blast Cleaning). 
Prepare Structural Steel surfaces to SSPC SP-10 (Near-white 
blast cleaning), or as recommended by the coating 
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manufacturer. Blast profile to a minimum surface roughness of 1.5 
– 2.5 mils or as specified by the coating manufacturer 

.3 Non-ferrous Metal: Prepare surfaces in accordance with SSPC 
SP-1 (Solvent Cleaning). 

.5 Prime Coating: 
.1 General: Apply one (1) coat at manufacturer's recommended dry 

film thickness. 
.2 Ferrous Metal (excluding Stainless Steel): The primer coat is to be 

compatible with specified finish coat. 
.3 Non-ferrous Metal: Prepare in accordance with SP-7 (light uniform 

brush blast) or if recommended by coating manufacturer paint with 
a vinyl acid wash coat prior to the application of the prime coat. 
Do not paint submerged non- ferrous metal. 

.6 Finish Coating: 
.1 The paint must be an epoxy. Apply two (2) or more coats at 

manufacturer's recommended dry film thickness per coat to the 
specified system thickness. 

.7 System Thickness: minimum 325 microns (minimum 10 mils) total dry film 
thickness 

.6 Coating System Identification: HH-1 

.1 Coating Material: Inorganic zinc. 

.2 Surface: Ferrous metal (not insulated) such as diesel generator sets, 
boiler stacks, etc. 

.3 Service Condition: Temperature up to 400°C. Confirm actual service 
conditions with coating manufacturer. 

.4 Application: Field. 

.5 Surface Preparation: 
.1 Prepare metal surfaces in accordance with SSPC SP-10 (Near 

White Metal Blast Cleaning). Blast profile to a minimum surface 
roughness of 1.5 mils or as specified by the coating manufacturer. 

.6 Prime Coating: 
.1 Coating: One (1) or more coats at manufacturer's recommended 

dry film thickness per coat to the specified thickness. 
.7 Finish Coating: 

.1 Coating: One (1) or more coats at manufacturer's recommended 
dry film thickness per coat to the specified system thickness. 

.8 System Thickness: 63-100 microns (2.5 - 4.0 mils) total dry film thickness. 

.7 Coating System Identification: L-1 

.1 Coating Material: Latex – Semi-gloss. 

.2 Surfaces: Concrete, masonry, plaster, and gypsum board. 
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.3 Service Condition: Interior. 

.4 Application: Field 
.1 General: Sealer or filler to be dry a minimum of forty-eight (48) 

hours prior to primer application. Drying time between coats to be 
as recommended by coating manufacturer. 

.5 Surface Preparation: 
.1 Concrete: Allow concrete to age for at least twenty-eight (28) days 

and dry to the maximum moisture content recommended by the 
coating manufacturer. 
.1 The Engineer may test moisture content with a Delmhorst 

Instrument Company moisture detector. Except as 
otherwise specified, remove all loose concrete, dirt, dust, 
efflorescence, form oils, surface hardeners, curing 
compounds, and laitance from surfaces and repair voids 
and cracks as recommended in Section 03300 prior to 
application of coatings. Neutralize all free lime by either 
completely drying out surface or by washing and painting 
with a zinc sulphate solution. 

.6 Masonry: Allow aging for at least twenty-eight (28) days. Fill holes or 
other joint defects with mortar and re-point. Loose or splattered mortar to 
be removed by scrapping and chipping. Clean masonry surfaces with 
potable water by washing and scrubbing to remove foreign and 
deleterious substances. Do not use muriatic acid. After cleaning, masonry 
surfaces to be sealed or filled with sealer or block filler compatible with 
the specified primer. 

.7 Plaster: Surfaces to be dry and clean and free from grit, loose plaster, 
and surface irregularities. Repair cracks and holes with acceptable 
patching materials, keyed to existing surfaces, and sandpapered smooth. 
Clean surfaces with potable water by washing and scrubbing to remove 
foreign and deleterious substances. After cleaning, seal surfaces with a 
compatible sealer. 

.8 Gypsum Wallboard: tape joints and spackled nail heads to be sanded 
smooth and dusted. Seal with PVA sealer. 

.9 Prime Coating: 
.1 Apply one (1) coat at manufacturer's recommended dry film 

thickness. 
.10 Finish Coating: 

.1 Apply two (2) or more coats at manufacturer's recommended dry 
film thickness per coat to the specified system thickness. 

.11 System Thickness: 25 – 50 microns (1 - 2 mils) total dry film thickness, 
excluding primer and sealer. 

.8 Coating System Identification: L-2 

.1 Coating Material: Latex. 

.2 Surface: PVC and CPVC pipe. 
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.3 Service Condition: Exterior, direct sunlight exposure. 

.4 Application: Field. 

.5 Surface Preparation: 
.1 Clean with solvent compatible with the specified PVC tested 

primer and sand to roughen surfaces. 
.6 Prime Coating 

.1 Apply one (1) coat at manufacturer's recommended dry film 
thickness. 

.7 Finish Coating 
.1 Apply one (1) or more coats at manufacturer's recommended dry 

film thickness per coat to the specified system thickness. 
.8 System Thickness: 63 – 90 microns (2.5 – 3.5 mils) total dry film thickness 

.9 Coating System Identification: L-3 

.1 Coating Material: Latex. 

.2 Surface: Metal. 

.3 Service Condition: Interior. 

.4 Application: Field. 

.5 Surface Preparation: 
.1 Shop primed surfaces: Prepare in the field by cleaning all surfaces 

in accordance with SSPC SP-2 (Hand Tool Cleaning). 
.2 Ferrous Metal: Prepare bare ferrous metal surfaces in accordance 

with SSPC SP-2 (Hand Tool Cleaning). Clean bleeding surfaces 
in accordance with SSPC SP-1 (Solvent Cleaning) and seal with 
two (2) coats of sealer recommended by coating manufacturer, 
applied to a thickness of 25 microns per coat prior to 
application of the prime coat. 

.3 Non-ferrous and Galvanized Metal: Prepare in accordance with 
SSPC SP-1 (Solvent Cleaning) treated with a passivator or 
otherwise as recommended by the coating manufacturer. 

.6 Prime Coating: 
.1 Apply one (1) coat at manufacturer's recommended dry film 

thickness. 
.7 Finish Coating: 

.1 Apply two (2) or more coats at manufacturer's recommended dry 
film thickness per coat to the specified system thickness. 

.8 System Thickness: 125- 175 microns (5 – 7 mils) total dry film thickness 
excluding sealer. 

.10 Coating System Identification: U-1 

.1 Coating Material: Urethane finish coating. 

.2 Surface: Ferrous metal. 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

PROCESS PIPING AND 
COATING SYSTEMS 

Section 40 05 30 
Page 21 of 24 

 

   
 

.3 Service Condition: Exterior, exposed to direct sunlight. 

.4 Surface Preparation: 
.1 Remove oil and grease before mechanical cleaning is started 

in accordance with SSPC SP-1 (Solvent Cleaning). 
.2 Ferrous Metal: Prepare bare ferrous metal surfaces in accordance 

with SSPC SP-6 (Commercial Blast Cleaning) or as 
recommended by the coating manufacturer if their requirement is 
more stringent. 

.3 Non-ferrous and Galvanized Metal: Prepare in accordance with 
SSPC SP-7 (light uniform brush blast). 

.5 Prime Coating 
.1 General: Apply one (1) coat at manufacturer's recommended dry 

film thickness. Prime coat may be thinned and applied as 
recommended by the coating manufacturer, provided the coating, 
as applied, complies with prevailing air pollution control 
regulations. 

.2 Ferrous Metal: Prime coats to be an epoxy primer compatible for 
use with urethane finish coats and applied in accordance with 
written instructions of the coating system manufacturer. 

.3 Non-ferrous and Galvanized Metal: Paint with a vinyl acid wash 
coat prior to the application of the prime coat and in accordance 
with the manufacturer's written recommendations. 

.6 Finish Coating 
.1 Apply finish coat at manufacturer's recommended dry film 

thickness per coat to the specified system thickness. 
.7 System Thickness 75 – 125 microns (3 - 5 mils) total dry film thickness of 

epoxy and 50– 100 microns (2 – 4 mils) total dry film thickness of urethane. 

.11 Coating System Identification: U-2 

.1 Coating Material: Urethane finish coating. 

.2 Surface: Over existing coating, ferrous metal. 

.3 Service condition: Exterior, exposed to direct sunlight. 

.4 Surface Preparation: 
.1 Clean damaged shop coated areas in accordance with SSPC SP-

3 (Power Tool Cleaning) and repaint with the primer specified. 
.2 Ferrous Metal: Clean coated ferrous metal surfaces in accordance 

with SSPC SP-1 (Solvent Cleaning) and seal with two (2) coats of 
sealer recommended by coating manufacturer, applied to a 
thickness of 36 microns (1 mil) per coat prior to application of 
the prime coat. Blast profile to a minimum surface roughness 
of 1.5 – 2.5 mils or otherwise as specified by the coating 
manufacturer. 
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.3 Non-ferrous and Galvanized Metal: Prepare in accordance with 
coating manufacturer's recommendation. 

.5 Prime Coating: 
.1 General: Prior to application test to overcoat compatibility. Apply 

one (1) coat at manufacturer's recommended dry film thickness. 
.6 Finish Coating: 

.1 Apply one (1) or more coats at manufacturer's recommended dry 
film thickness per coat to the specified system thickness. 

.7 System Thickness: 50 – 100 microns (2 – 4 mils) total dry film thickness of 
urethane. 

3.14 FINISHING SCHEDULE 

.1 Specific coating systems, colours, and finishes for rooms, tunnels, piping, 
equipment, and other items which are coated or have other architectural finishes 
are shown on the drawings, individual specification sections or specified in the 
following coating system schedule. Unless otherwise specified in the coating 
system schedule, the word "interior" means the inside of a building or structure, 
and the word "exterior" means outside exposure to weather elements. Final 
colours will be selected during construction based on the sample colour chart 
submittal. 

Surface/Location 
Coating System 
Identification 

Colour 

Equipment Inside Lift Station No. 1 

1 Ferrous Metal, excluding Stainless Steel E2-c 
According to 
Commodity. See 
Section 40 05 40 

2 Motor and Drive Mechanism, Atmospheric 
Environment U1 or U-2 See Section  

40 05 40 
3 Stainless Steel Uncoated N/A 
4 Brass Uncoated N/A 
5 FRP Uncoated N/A 
6 Aluminum Uncoated N/A 

7 

Electrical indoor equipment enclosures 
including motor control centers, power 
transformers, distribution centers, variable 
frequency drive panels and motor control 
stations, unless noted otherwise 

Refer to 
Electrical Specs 

Refer to Electrical 
Specs 

9 

Instrumentation panels, graphic indicating 
panels, indicating, and transmitting field 
panels, unless otherwise specified, interior 
and exterior 

Refer to 
Instrumentation 
and Controls 
Specs 

Refer to 
Instrumentation 
and Controls 
Specs 

Piping- Interior 
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Surface/Location 
Coating System 
Identification 

Colour 

1 
Ferrous, non-ferrous, and appurtenant 
supports, unless otherwise specified. E2-c See Section  

40 05 40 

3 Plastic Piping. L-2 
According to 
Commodity. See 
Section 40 05 40 

4 Stainless Steel Uncoated  
5 Rubber Flexible Expansion Joint Uncoated  
6 FRP Piping Uncoated  
Valves (including handles) 

1 Control and speciality valves, including 
actuators 

Shop applied 
manufacturer’s 
coating system 

To manufacturer’s 
requirements 

Handrails Gratings, Floor Plates, Hatches  

1 Aluminum interior and exterior otherwise 
specified Uncoated  

Steel Stairs, Ladders, Platforms, and Supports 

1 Interior E2-c Light grey 
2 Exterior Galvanized N/A 
Aluminum Flashing, Light Standards, and Supports 

1 Interior Uncoated  
2 Exterior Uncoated  
Other 

1 Fire Hydrants N/A  
2 Slide Gates and Level Control Gates Uncoated  

3 
Tanks: 
1. Steel tanks, Exterior 

U-1 White 

4 
Plastic, rubber, including flexible hose, 
conduit and plastic-coated tubing, in areas 
not exposed to view 

Uncoated unless 
in corrosive 
environment; 
then U-2 

To be selected 

6 Pipe racks, aluminium, galvanized Uncoated  
7 Pipe Rails (UV outfall tie-in) U-1 Blaze Orange 
10 Structural Steel (F7 finish) E2-c Light grey 

3.15 COLOUR CODING 

.1 Refer to Section 40 05 40 for identification colours. 
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3.16 SPARE PAINT 

.1 Provide one gallon of all types of finish coatings and colour schedules for touch up 
purposes. 

END OF SECTION 
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1.1 General 

1.2 SECTION INCLUDES 

.1 Identification of equipment, motors, vessels, valves, ferrous, non-ferrous, and 
insulated piping. 

1.3 SUBMITTALS 

.1 Submit list of plates for review prior to engraving. 

.2 Submit colour board for approval, a minimum of three (3) weeks prior to painting. 

PART 2 Products 

2.1 EQUIPMENT NAMEPLATES 

.1 Provide metal equipment nameplates on each piece of manufacturer's 
equipment, mechanically fastened, with raised or recessed letters. 

.2 Provide Underwriters' Laboratories and/or CSA registration plates, as required by 
respective agency. 

.3 Provide manufacturer's nameplates indicating size, equipment model, 
manufacturer's name, serial number, voltage, cycle, phase and power of motors. 

2.2 EQUIPMENT - PROJECT IDENTIFICATION 

.1 Supply and install black laminated identification plates with 12 mm high white 
letters on all equipment installed under this contract. Include the unit name and 
tag number. 

2.3 VALVING 

.1 Provide all valves with a 32 mm diameter brass tag with 12 mm black 
engraved numbers complete with non-ferrous chains or 'S' hooks. 

.2 Consecutively number valves in distinct systems in accordance with piping and 
instrumentation drawings. 

.3 Furnish a directory consisting of a typewritten valve list showing the tag 
number, valve location, and its use. The directory may be made up in sections to 
suit the respective plant area or system. 
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2.4 PIPING 

.1 Paint all piping installed under this Contract, with identifying pipe markers 
designating the pipe service and the direction of flow, except for stainless steel 
pipe and aluminum recovered pipe which must be banded and identified.  

.2 Either paint or self adhesive decals are acceptable pipe markers. 

.3 Direction arrows are to be 150 mm long by 70 mm wide for piping with an outer 
diameter 75 mm or larger, including insulation. Use 100 mm long by 20 mm 
wide for smaller diameters. Abbreviations for names of the pipe service are 
provided in the drawings. 

2.5 COLOUR CODING 

.1 Apply the colour coded system identification on the following items: 

.1 All uninsulated piping and valves. 

.2 All canvas and cotton insulated coverings. 

.3 All pumps - coat pumps with the colour identifying the material being 
pumped. 

.4 Paint all motors blue. 

.2 Identification consists of the following: 

.1 Full coating of non-stainless steel pipes and valves to the colour 
designated for the commodities being conveyed. 

.2 Coat non-submerged process equipment to match the colour code of 
the material being processed. 

.3 Paint valve handles, chain wheels, and similar appurtenances black. 

.3 Identification colours must be as directed by the Engineer and must match 
existing, whenever possible. For factory finished equipment, the identification 
colours must be identified by the Engineer during the shop drawing submission 
stage. 

.4 Piping, ductwork, conduit and support identification colours and description 
must match the following schedule. Colours not indicated in the table must be 
confirmed with the Engineer.  
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.5  

Line Description/ Legend Abbreviation Line Colour Band Colour 

DOMESTIC COLD WATER 
(POTABLE) DCW Blue - 

NON-POTABLE PLANT 
WATER NPW Blue  

RAW SEWAGE RS Brown - 
ELECTRICAL DUCTS / 
CONDUITS 

- Purple - 

SUPPORTS - Black - 

PART 3 Execution 

3.1 NAMEPLATES 

.1 Locate nameplates so that they are easily read.  Do not insulate or paint over 
plates. 

3.2 FASTENERS 

.1 Attach plates to the equipment with sheet metal screws or nuts and bolts 
(adhesive is not acceptable). 

.2 Fasten plates in conspicuous locations. On hot or cold surfaces where plates 
cannot be mounted, provide standoffs. 

3.3 PIPING 

.1 On completion of protective coatings or finish painting, neatly stencil on yellow, 
green, or white backgrounds, as appropriate, directional flow arrows and the 
pipe service or attach pipe marking labels. 

.2 Provide pipe identification in readily visible locations. Identify pipes at each of the 
following locations: 

.1 At each valve 

.2 On both sides of wall penetrations 

.3 At floor and roof penetrations 

.4 On each leg of branches 

.5 Every 6 m along continuous runs of natural gas, as per code. 

.6 Every 10 m along continuous runs for all other pipes. 
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END OF SECTION 
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PART 1 General 

1.1 SECTION INCLUDES 

.1 Alternating current induction motors, 150 kW or less, NEMA Frame type. 

.2 Unless specified otherwise, electric motors to be provided by the Manufacturer of 
the driven equipment, as an integral component of the driven equipment, as 
specified in Section 40 05 00. 

.3 Motors suitable for starting, accelerating, and running centrifugal pumps, fans, 
blowers, compressors, gear driven equipment or other loads started and 
controlled via across the line starters, reduced voltage starters, soft starters or 
variable frequency drive as noted in the equipment data sheets. 

1.2 REFERENCE STANDARDS 

.1 Conform to latest revision of the following reference standards: 

.1 ANSI/ABMA 11, Load Ratings and Fatigue Life for Roller Bearings. 

.2 CSA C22.2 No. 100, Motors and Generators. 

.3 CSA C22.2 No. 145, Motors and Generators for Use in Hazardous 
Locations. 

.4 CSA C390, Energy Efficient Test Methods for Three Phase Induction 
Motors. 

.5 IEEE 112, Standard Test Procedure for Polyphase Induction Motors and 
Generators. 

.6 IEEE 114, Standard Test Procedures for Single-Phase Induction Motors. 

.7 IEEE 841, Standard for Petroleum and Chemical Industry – Severe Duty 
Totally Enclosed Fan-Cooled (TEFC) Squirrel Cage Induction Motors, Up 
to and including 500 hp (370 kW). 

.8 NEMA MG1, Motors and Generators. 

.9 Statutes of Canada, Energy Efficiency Act, 1992 

.10 Statutes of Canada, Energy Efficiency Regulations 

.11 Underwriters Laboratory (UL): 674, Electric Motors and Generators Used 
in hazardous (Classified) Locations. 

1.3 SUBMITTALS 

.1 Shop Drawings: Submit with the related items of equipment in accordance with 
Section 01 33 00 - Submittal Procedures and Section 40 05 00 - General 
Process Provisions. In addition, submit the following details: Provide the specified 
information for each type and size of motor for all motor driven equipment. The 
motor data should be updated according to the elevation of the equipment 
installation location. 

.1 Overall dimensions of motor. 
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.2 Complete motor nameplate data, as defined by NEMA, and motor 

manufacturer, including any motor specifications.  
.3 Provide following information on motor: Serial #, Voltage, Amps, Speed 

(RPM), Phase, Hz, Insul Class, Amb Temp, SF, Frame Size, Encl, Code, 
Rating, Design, Weight (kg), Type, Efficiency (nominal), Efficiency 
(minimum), Power factor 

.4 Shaft centreline to base dimension. 

.5 Shaft extension diameter and keyway, coupling dimensions and details. 

.6 Fixing support dimensions. 

.7 Terminal box location and size of terminals. Including sealing 
arrangements. 

.8 Methods of connection to driven equipment. 

.9 Arrangement and dimensions of accessories. 

.10 Motor wiring connection diagram. 

.11 Speed/torque characteristic. 

.12 Motor temperature monitoring devices 

.13 Voltage and amperage draw upon start-up 

.14 Weight of motor 

.15 Installation data. 

.16 Rotation direction. 

.17 Starting restrictions (time between starts). 

.18 Terminal leads marking. 

.19 Bearing data (including part numbers). 

.20 Recommended lubricant. 

.21 Design ambient temperature and temperature rise ratings. 

.22 Torque characteristics including rated starting torque and breakdown 
torque. 

.23 The ABMA L-10 rated life for the motor bearings. 

.24 The nominal efficiency for all motors at 100 percent, 75 percent, and 50 
percent of load. 

.25 Service rating of motor showing class, division, group and UL frame 
temperature limit code for explosion-proof motors. 

1.4 OPERATING AND MAINTENANCE DATA  

.1 Provide all information to be incorporated into the operation and maintenance 
manual as specified in Section 01 78 00 Closeout Submittals. Include the 
following, in addition to that information specified in Section 01 66 00 - Common 
Product Requirements and the specific information listed for various equipment 
items in the specific specifications: 

.1 Complete description of operation and maintenance procedures and 
requirements including manufacturer’s recommended maintenance 
schedule. 
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.2 Diagrams and tables illustrating speed/torque characteristics for installed 

motor. 
.3 General arrangement and detailed drawings. 
.4 Lifting instructions. 
.5 Wiring diagrams for power and control schematics. 
.6 Parts catalogues with complete list of repair and replacement parts with 

section drawings, illustrating the connection and the parts manufacturer’s 
identifying numbers. 

1.5 SERVICE CONDITIONS 

.1 Unless specified otherwise, provide motors suitable for continuous operation at 
an elevation of 1000 to 1100 meters above sea level. 

.2 Provide motors suitable for continuous operation in a (5- 40) °C ambient 
temperature. 

1.6 COORDINATION 

.1 Motors fed via reduced voltage starters, soft starters, or variable frequency 
drives, to be inverter duty rated and suitable for the intended application. State 
any motor limitations for VFD applications. Comply with drive requirements of the 
starter manufacturer. 

1.7 QUALITY ASSURANCE 

.1 Build motors in accordance with CSA C22.2 No. 100, CSA C22.2 No. 145, NEMA 
Standard MG1, IEEE 841 and to the requirements specified in this Section. 

1.8 SHIPMENT, PROTECTION AND STORAGE 

.1 Refer to the general provisions in Section 01 61 00 Common Product 
Requirements and Section 40 05 00 General Provisions Process. 

.2 Ship, protect and store equipment in a manner that prevents damage or 
premature aging. 

.3 Protect motors from moisture, condensation and dust during shipping, storage, 
and installation. 

.4 Handle motors with suitable lifting equipment. 

.5 Store motors in heated, dry, weather-protected enclosure. 

PART 2 Products 

2.1 ACCEPTABLE MANUFACTURERS 

.1 Baldor - Reliance 

.2 GEC Alsthom 
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.3 Siemens 

.4 WEG 

.5 Toshiba 

.6 U.S. Motors 

.7 TECO - Westinghouse 

2.2 MATERIALS 

.1 Motors: to CSA C22.2 and NEMA MG-1. 

.2 Lead markings:  to CSA C22.2. 

.3 Unless specified otherwise, provide all motors with: 

.1 Frame    Cast iron, steel, or cast aluminum 

.2 Endplates   Cast iron or cast aluminum 

.3 Terminal boxes  Cast iron, steel, or cast aluminum 

.4 Fan blades and shrouds  Non-metallic, corrosion resistant  

.5 Hardware    Stainless steel  

.6 Windings   Copper, with non-hygroscopic insulation 
2.3 MOTOR EFFICIENCY 

.1 Use premium efficiency motors with efficiencies that comply with the minimum 
requirements of NEMA MG-1, Table 12-10. 

.2 Use vertical motors with efficiency within 0.5 percent of minimum values stated 
for horizontal motors. 

.3 Test motor efficiency in accordance with CSA C390 and NEMA MG1, accounting 
for stray load losses, measured indirectly based on the IEEE method. 

.4 Stamp full load efficiency on the motor nameplate. 

2.4 HORIZONTAL AND VERTICAL MOTORS, 0.56 KW TO 150 KW 

.1 General 

.1 Unless otherwise specified, motors 0.56 kW to 150 kW to be 3-phase, 
squirrel cage induction type, full voltage start, high efficiency, and with 
copper windings. 

.2 Service factor of 1.15 at 40°C ambient. 

.3 Rated for 575 V/3Ø /60Hz service unless otherwise specified. 

.4 Design motors for full voltage starting, capable of running successfully 
when terminal voltage is from +10 percent to –10 percent of nameplate 
voltage and terminal frequency is from + 5 percent to – 5 percent of 
nameplate frequency. 
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.5 Size motor with sufficient capacity to operate the driven load and 

associated devices without overloading under all operating conditions. 
.6 Design motor so that it can be re-started after an immediate trip, after 

coasting to rest; and subsequently at an interval defined below. 
.7 Minimum intervals for subsequent restart are as follows: 

.1 0.56 to 7.5 kW  15 minutes 

.2 7.5 to 37.5 kW  30 minutes 

.3 37.5 to 150 kW 60 minutes 

.2 Torque Requirements 

.1 Provide motors capable of developing 150 percent of NEMA Design B 
locked rotor and pull-up torques with 100 percent of rated voltage applied 
and capable of developing in excess of NEMA locked rotor torque values 
at 90 percent of rated voltage. 

.3 Inertia Loading 

.1 Design motors to be capable of 200 percent of inertia loading values 
indicated in MG1-12.50, Table 12.3. 

.4 Insulation 

.1 Minimum Class F insulation 

.2 Design motor for temperature rise up to 90°C at 1.15 service factor 
loading. 

.3 Insulation to be non-hygroscopic. 

.5 Varnish 

.1 Dip and bake in Class H varnish a minimum of 2 times.  For 284T and 
larger frames, dip and bake a minimum of 3 times. 

.6 Current Imbalance 

.1 Do not exceed the values tabulated below when the motor is operating at 
any load within its service factor rating and is supplied by a balanced 
voltage system: 
• Under 37.5 kW: 15 percent 

• 37.5 kW and above: 10 percent 
.2 Base imbalance criteria upon the lowest phase value measured. 

.7 Winding Over-temperature Protection 

.1 Provide stator winding over-temperature protection on all motors rated 45 
kW and larger.  Motors rated less than 45 kW to have stator winding over-
temperature protection when specified or if recommended by the driven 
equipment Manufacturer. 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

ELECTRIC MOTORS LESS 
THAN 150 kW 

Section 40 05 50 
Page 6 of 11 

 
.2 Over-temperature protection for motors rated 45 kW and larger and other 

motors, where specified, to be NEMA MG1-12.53, Type 1, winding 
running and locked rotor over-temperature protection. Detectors to be 
positive thermal protection (PTC) thermistor type, with leads brought out 
to a terminal strip in a NEMA 4 enclosure in Type 2 motors and a NEMA 
7C or 9 enclosures for Type 3 motors. Provide a minimum of one detector 
per phase. 

.8 Bearings 

.1 Select type of bearings on basis of torque and thrust requirements. 

.2 Provide anti-friction bearings with grease lubrication, capable of one-year 
continuous operation without regreasing. 

.3 Insulate bearings to prevent flow of circulating current through bearings. 

.4 Provide sealed ball or cylindrical roller bearing type on motors less than 
37.5 kW. 

.5 Bearings on 37.5 kW motors or larger to be greasable ball bearing type, 
rated for a minimum L-10 life of 100,000 hours at the ambient 
temperature specified herein. 

.6 Design bearings to have a maximum 45°C temperature rise at rated 
horsepower for 4 pole and greater motors and 50°C for 2 pole motors. 

.7 Provide features to minimize the entrance of moisture and contaminants 
into the bearing chamber. 

.8 Provide insulating grease and grounding ring for all motors that are 
inverter duty. 

.9 Direction of Rotation 

.1 Design the motor so that it can run in either direction of rotation by 
reconnecting the motor terminals. 

.10 Frame  

.1 Use a minimum of grade 25 cast iron, aluminum, or steel for frame, end 
brackets, fan cover, and conduit box.  Refer to motor classifications. 

.2 Provide two bronze automatic breather drains at the lowest point in the 
motor frame. 

.3 On frames sizes greater than 180, provide removable lifting eyes at the 
balance point of the motor, with a design safety factor greater than 10. 
Vertical motors require two eyes, one on each side of the frame. 

.4 Use stainless steel hardware. 

.11 Motor Classifications: 

.1 Type 1 (General Duty):  Unless specified otherwise, TEFC enclosures. 

.2 Process: TEFC or TENV, suitable for moist and corrosive environment. 
All internal surfaces to be coated with an epoxy paint.  
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.3 Explosion-proof: XPFC enclosures for motors rated for operation in a 

Class 1, Zone 2 hazardous location in accordance with CSA C22.1. 
Provide an approved breather/drain device in the motor drain hole.  

.4 Exterior: TEFC or weather protected. All internal surfaces to be coated 
with an epoxy paint. 

.12 Cooling Fans 

.1 Fabricate external cooling fans of non sparking corrosion resistant 
material. 

.13 Terminal Box 

.1 Incorporate an oversized terminal box with a volume greater than NEMA 
requirements, rotatable in 90° increments.  Provide gaskets between the 
terminal box and frame and between the terminal box and cover. 

.2 Provide diagonally split, gasketed, NEMA 4 terminal boxes complete with 
threaded hub for conduit entry for ODP and TEFC motors and adequately 
sized, diagonally split, gasketed NEMA 7 terminal boxes complete with 
threaded hub for conduit entry for explosion-proof motors. 

.3 Provide a ground connection and lugs in the terminal box. 

.4 Provide a separate terminal box for all motors required to have internal 
monitoring devices connect wiring to terminal blocks. 

.14 Vibration and Critical Speed 

.1 Align and balance motors in the factory. 

.2 Measure displacement horizontally and vertically in accordance with 
CEMA Standard M1-20.58 and 20.59.  Balance so that measured values 
are less than the following: 

Nominal Running Speed  Amplitude 

(rpm) (mm) 

3600 0.0125 

1800 0.0175 

1200 and under 0.0250 

.3 Ensure that axial vibration, as measured at the bearing housings, does 
not exceed twice the above values. 

.15 Motors are to be aligned and balanced with the related equipment in the shop to 
minimize vibration and undue stresses. Maximum vibration of motor at the 
bearing housing is 12.5 microns peak to peak. As necessary, provide stainless 
steel balance washers. 

.16 Where not specified for items of equipment, motor sound pressure levels at 1.0 
metres, free field: 

.1 90 kW and larger 2 pole motors 90 dBA 
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.2 All other motors   85 dBA 

.17 Where specified, equip motors with anti-condensation heaters suitable for 
connection to 120 volts, single phase, 60 Hz. 

2.5 MOTORS SMALLER THAN 0.56 KW 

.1 General 

.1 Unless otherwise specified, motors 0.56 kW and smaller to be squirrel 
cage, single phase, capacitor start, induction run type with copper 
windings. 

.2 Construction features listed in this Section may be as normally supplied 
by the equipment Manufacturer. 

.3 Single phase motors to have Class F insulation. 

.4 Small fan motors may be split-phase or shaded pole type. 

.2 Rating 

.1 Unless specified otherwise, motors to be rated for operation at 115/1/60 
VAC, and continuous time rated in conformance with NEMA Standard 
MG1, paragraph 10.35. 

.3 Enclosures 

.1 Unless otherwise specified, provide motors with totally enclosed fan 
cooled (TEFC) or totally enclosed non-ventilated (TENV) enclosures. 

.2 Provide motors rated for the area, bearing the CSA or ULC label. 

.3 Provide an over-temperature device in the enclosure to detect and 
automatically de-energize the motor. 

2.6 MOTORS FOR VARIABLE FREQUENCY DRIVES 

.1 Comply with the characteristics of the intended variable frequency drives.  
Ensure that the variable frequency drives are rated for 600 Volts/3 phase/60 Hz 
service. 

.2 Select premium efficiency units, inverter duty rated, CSA certified to be in 
conformance with NEMA MG1, Part 30 and Part 31. 

.3 Design to ensure turndown of a minimum of 5:1 unless specified by the Engineer 
elsewhere. 

.4 Provide motors rated for the area, bearing the CSA or ULC label. Insulation: 
Minimum Class F insulation, suitable for 90°C temperature rise, with a 1.15 
safety factor, suitable for moist and corrosive environments and in accordance 
with NEMA MG1 Part 30 and Part 31. Provide additional treatment at winding 
end turns to minimize stray current failures. 

.5 Design motors for variable frequency systems so that they are not required to 
deliver more than 90 percent of the motor’s power rating when the load of the 
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driven machine is at any specified operating condition, or any condition imposed 
by the driven machine's performance curve at maximum operating speed. 

.6 Ensure motors have adequate cooling capacity when operating through the 
entire speed range capacity of the drive. Provide oversized fans where required 
to provide that cooling. 

.7 Enclosure and other insulation requirements are the same as required for 
constant speed motors. 

.8 Provide wave traps at the motor for all motors located more than 50 m from the 
associated drive. 

2.7 VERTICAL MOTORS 

.1 Unless otherwise specified, provide full voltage vertical motors with a Type P 
base specifically designed for vertical installation. 

.2 Universal position motors are not acceptable. 

.3 Provide vertical motors with solid shafts unless specified otherwise. 

.4 Provide thrust bearing rating compatible with the loads imposed by the driven 
equipment. 

2.8 TWO SPEED MOTORS 

.1 Provide two speed motors with separate windings. Single winding two speed 
motors are not acceptable. 

2.9 POWER FACTOR CORRECTION CAPACITOR SIZING 

.1 The motor vendor to confirm the maximum capacitor size which may be 
connected to motors 7.5 kW and larger to correct the power factor to 95 at rated 
speed. 

2.10 MOTOR MOUNTING 

.1 Where equipment is specified to include C-Flange mounting, make motors 
compatible with this joining and alignment technique.  

.2 End-bell mounted bearings: Provide motor sole plates, machined top and bottom, 
with a minimum thickness of 50 mm depending upon motor size. 

.3 Pedestal type, independent of stator frame: Provide fabricated structural steel 
base, suitably braced to prevent distortion, to mount the stator frame and the 
bearing pedestals. 

.4 Provide vertically mounted motors with drip shield. 

2.11 FINISHES 

.1 Exterior of motor, factory prime and paint in accordance with Section 40 05 30 – 
Process Piping and Coating Systems. 
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.2 On interior of motor, apply rust inhibiting coating on all exposed machined 

surfaces. 

2.12 EQUIPMENT IDENTIFICATION 

.1 Provide equipment identification in accordance with Section 40 05 40 – Process 
Identification. 

.2 Nameplates 

.1 Provide motor nameplates on engraved or stamped stainless steel. 
Include motor data in accordance with NEMA Standard MG1, paragraph 
10.37, 10.38 or 20.60, as applicable. Permanently fasten nameplates to 
the motor frame and position so they are visible. 

.2 Indicate the ABMA L-10 rated life for the motor bearings for motors 37.5 
kW and larger. 

.3 Indicate the nominal efficiency for all motors. 

.4 Indicate class, division, group and CSA/ULC frame temperature limit code 
for explosion-proof motors. 

.5 Permanently fasten nameplates to the motor frame and position to be 
easily visible for inspection. 

2.13 SPARE PARTS 

.1 Provide Manufacturer’s recommended spare parts for motors for two (2) years of 
operation. 

PART 3 Execution 

3.1 INSTALLATION 

.1 Ensure the motor is properly installed and aligned. 

.2 Provide lamacoid label with equipment tag to clearly identify the motor. 

.3 Make connections with liquid-tight PVC jacketed flexible conduit between rigid 
conduit and motor. 

.4 Make flexible conduit long enough to allow removal of the motor without 
disconnecting wiring. 

.5 Check for correct direction of rotation, with motor uncoupled from driven 
equipment. 

.6 Align and couple motor to driven machinery using parts such as couplings, belts, 
sheaves, as recommended by the Manufacturer. 

.7 Install anchor devices or base templates in accordance with requirements of 
Manufacturer. 
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3.2 DEMONSTRATION AND OPERATIONAL TESTING 

.1 Perform mechanical tests to ensure equipment is coupled and aligned properly. 

.2 Perform electrical tests by checking voltage and current draw on motor at load 
and compare to nameplate data in accordance with testing requirements outlined 
in Division 1 and electrical specifications. 

.3 Perform insulation resistance test (Megger) on motor as per Electrical Testing 
specifications. 

.4 For each item of equipment, attach test documentation to Form 103 (Refer to 
Section 01 79 00). 

END OF SECTION 
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Part 1 General

1.1 RELATED WORK

.1 Division 1 - General Requirements

.2 Division 23 - HVAC

.3 Division 26 - Electrical

.4 Division 27 - Communications

.5 Division 28 - Electronic Safety and Security

1.2 DEFINTIONS

.1 Supply: supply material only; installation by others.

.2 Install: install and assist in commissioning of materials supplied by other 
trades, vendors, or Owner.

.3 Provide: supply, install and commission material supplied in the work of this 
division.

.4 EtherNet/IP: Industrial communications protocol managed by ODVA which 
utilizes TCP, UDP, and IP over Ethernet to deliver CIP.

1.3 GENERAL REQUIREMENTS

.1 The Scope of Work includes the supply, installation, testing, and 
commissioning of all instrumentation and controls components required for 
influent monitoring and control, wastewater discharge, auxiliary processes, 
building monitoring, and pump control. Instrumentation shall be terminated 
to a site PLC control panel that shall be fabricated for installation in the 
process area.

.2 PLC, HMI, SCADA, backup relay controller, alarm dialer, and 
communications equipment programming shall be completed by the 
Contractor / a programmer procured by and managed by the Contractor, 
herein denoted as the “Integrations Contractor”.  The Integrations 
Contractor’s scope includes PLC, HMI, SCADA, backup relay controller, 
alarm dialer, and communications equipment programming, configuration, 
testing, and commissioning.  Supply and install of all equipment is the 
responsibility of the Contractor. 

.3 For Lift Station No.1, programming, testing, configuration, and 
commissioning efforts shall be completed by the Contractor and shall 
include the following:
.1 New PLC located in CP-01-001
.2 New HMI located in CP-01-001
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.3 Backup Pump Controller located in CP-01-001

.4 Existing PLC replacement, located within the existing Lift Station 
Control Panel – it is strongly recommended to fabricate and 
complete field wiring connections to the new PLC control panel 
before replacing the existing PLC so that the existing PLC can run 
the existing lift station during construction

.5 Existing HMI located within the existing Lift Station Control Panel

.6 Existing SCADA network

.7 All communications equipment within CP-01-001
.4 For the Iqaluit WWTP, the Contractor / Integrations Contractor shall be 

responsible for programming modifications of the existing PLC and SCADA 
system for the integration of the new Septage Receiving Station (SRS). The 
Contractor shall coordinate all PLC and SCADA integration work with the 
SRS supplier for the integration of the new SRS station to be added on the 
existing Iqaluit SCADA network.

.5 The Contractor shall lead all commissioning efforts, including coordinating 
with their Integrations Contractor and all vendor personnel required to put 
the facilities (Lift Station No. 1 and SRS) into operation.

.6 The Contractor / Integrations Contractor shall complete all programming in 
coordination with the Process Control Narrative and the requirements 
outlined within. This shall include updating the existing Lift Station No.1 
SCADA screens with all new instruments, I/O, and functionality outlined 
within the Process Control Narrative for Lift Station No.1 and the SRS 
addition at the WWTP, as well as all testing and commissioning of the 
updated SCADA system. Graphical updates shall be consistent in 
appearance and functionality with the existing system.

.7 Provide all control panels, junction boxes, and security and power cabinets, 
complete with all associated infrastructure and components as detailed 
throughout the engineered drawing package to provide for complete and 
functional system.

.8 Provide cable and raceway interconnections between mechanical control 
panels, power distribution panels, and field equipment in coordination with 
Divisions 23, 40, and 41. This shall include, but not be limited to, 
connections to Fuel Oil Transfer Pump systems and devices; HVAC 
components; process mechanical pumps and components; instruments and 
instrumentation; and devices requiring power and / or controls connections.

.9 The Contractor shall be responsible for providing a fully functional control 
system.

.10 Spare requirements within this contract for Division 40 shall be as per 
Section 40 70 15 - Instrumentation Spare Parts.
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1.4 CODES AND STANDARDS

.1 All installations shall be done in accordance with the Canadian Electrical 
Code (latest edition).

1.5 SCOPE

.1 The work under this Contract generally consists of supply, installation and 
putting into operation the instrumentation and controls systems as indicated 
on the drawings and specified herein.

.2 All material supplied and installed under this contract shall be rated for the 
area of install, and it shall have a minimum life expectancy of 18 years. In 
case the material specified does not comply with this requirement, 
Contractor shall submit an alternate material and price as an add-on to the 
base bid price. 

.3 The support steel system necessary for electrical equipment, conduit, 
cables, and devices shall be part of the Contractor’s scope. All concrete 
work associated with the install shall be coordinated with Division 3.

.4 The Contractor shall review and understand the design and construction for 
the installation of equipment and raceways for pumps, instrumentation, PLC 
control system, and HVAC control.

.5 The Contractor shall be responsible for the testing and commissioning of 
the entire installations under this Contract. During system commissioning a 
representative of both the Engineer and the System Operator (Lift Station 
No.1 and the WWTP) shall be present.

.6 The Contractor shall be responsible for completing an organized and 
documented plan for equipment and instrumentation procurement and 
commissioning procedures.

.7 The Contractor shall conduct site visits to examine the worksites and 
become familiar with all features and characteristics affecting the Work.

.8 The Contractor shall be responsible for maintaining accurate as-built mark-
ups for all drawings provided as part of the design basis.

.9 The Work shall be performed in accordance with the attached drawings and 
specification and shall include but not be limited to the following:
.1 The Work for City of Iqaluit LS No. 01 and SRS.
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Part 2 Products

2.1 SETTING OUT OF WORK

.1 Where equipment is combined with the work of other trades, supply 
equipment to be built-in or measurements to allow necessary openings to 
be left so as not to hold up the Work.

.2 Make reference to electrical, mechanical, structural, process and 
architectural drawings when setting out the work. Consult with respective 
Divisions in setting out locations for conduit runs, instrumentation boards, 
panel assemblies, etc., so that conflicts are avoided and symmetrical even 
spacing is maintained.

.3 Layouts shown for facility are for estimating purposes only. Coordinate 
installation of raceways, outlets and equipment with final equipment layout.

.4 Where instrumentation equipment is in close proximity, said items are to be 
lined up horizontally unless otherwise called for by the Consultant.

2.2 GENERAL

.1 Purchase all components required for the fabrication of process control 
panel(s) as detailed in the design drawings and control panel specifications.

.2 Procure all specified process devices and instrumentation as indicated in 
the instrumentation specifications.

.3 Supply all other required equipment and cables to meet the intent of this 
specification.

Part 3 Execution

3.1 MECHANICAL AND PROCESS EQUIPMENT WIRING - CONTROLS

.1 Provide all labour and materials required to complete the controls wiring for 
pumping, plumbing, heating and ventilating equipment as called for in these 
specifications and/or shown on the drawings.

.2 All HVAC control conduit and wiring, unless specifically noted otherwise for 
fans, dampers and unit heaters, shall be the responsibility of the Division 
23. 

.3 All line voltage wiring and connections (120 V(ac) or greater) shall be 
completed by Division 26.

.4 All HVAC control components and control connections from control terminal 
sections of motor control centers to automatic devices, interlocking, etc., 
shall be the responsibility of the Contractor.
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.5 Provide all controls wiring between HVAC control panels and HVAC 
equipment as required to provide for a complete and functional system. This 
shall include wiring for all PLC input statuses and output commands. 
Coordinate with Division 23.

3.2 PROCESS SYSTEMS - CONTROLS

.1 Provide all labour and materials including but not limited to conduit and 
cabling required to complete the controls wiring for process mechanical 
systems as called for in these specifications and/or shown on the drawings.

.2 Provide all controls conduit, wiring, cables, and connections for process 
systems.

.3 Where pre-packaged systems come with vendor supplied control panels, 
the Contractor shall be responsible for coordinating with the supplier to 
obtain the necessary functionality and statuses from each system as called 
for in the detailed design. 

.4 Provide the pump vendor with the required length of pump controls cables 
for all process pumps. Confirm cable lengths prior to ordering.

3.3 INSTRUMENTATION AND CONTROLS WIRING - CONTROL

.1 Provide all labour and materials required to complete the controls wiring for 
the instrumentation and electrical equipment (for example, Variable 
Frequency Drives) as called for in these specifications and/or shown on the 
drawings.

.2 The Contractor shall supply, fabricate, and install the PLC control panel as 
per the control panels and programmable logic controller specifications and 
drawings.

.3 The Contractor shall modify the existing PLC control panel with new 
equipment as specified herein and as outlined on the Drawings.

3.4 TAGGING

.1 All cables are to be tagged according to the standards in this specification.

END OF SECTION
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Part 1 General

1.1 GENERAL INSTRUCTION

.1 Provide a complete inventory of instrumentation spare parts and 
maintenance materials as specified.

.2 Provide all special tools required for normal maintenance in a heavy 
gauge, corrosion resistant metal box complete with lock and keys.

.3 Provide wall mounted metal cabinet with adjustable shelving and hinged 
locking door to house all spare parts associated with controls systems.

Part 2 Products

2.1 SPARE PARTS AND MAINTENANCE MATERIALS SCHEDULE

.1 Control Panels:
.1 Three (3) plug-in control relays of each type used complete with 

base.
.2 Twenty (20) fuses of each size and type used.
.3 Two (2) indicating lights of each type and colour used.
.4 Two (2) indicating light lenses of each type and colour used.
.5 Two (2) fuse holders of each type used.
.6 One (1) push button of each type used.
.7 One (1) selector switch of each type used.
.8 One (1) spare control panel lighting lamp.
.9 One (1) spare 24 V(dc) power supply.
.10 One (1) spare PLC power supply.
.11 One (1) spare PLC processor.
.12 One (1) spare PLC controller digital input card c/w connector of 

each digital input card type.
.13 One (1) spare PLC controller digital / relay output card c/w 

connector of each digital / relay output card type.
.14 One (1) spare PLC controller analog input card c/w connector of 

each analog input card type.
.15 One (1) spare PLC controller analog output card c/w connector of 

each analog output card type.
.16 One (1) spare control panel DIN rail mount breaker for each size.
.17 Twenty (20) spare terminal blocks of each type. 
.18 Four (4) terminal end brackets and end plates of each type.
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.19 One (1) spare 120 V(ac) surge protection device (SPD) of each 
type used.

.20 Three (3) spare CAT-6 Ethernet cables, 5 meters in length.
.2 See Section 40 70 60 for spare instrument requirements.
.3 Should conflicts arise between spare part quantities, the larger quantity of 

the conflicting item shall be provided. 

Part 3 Execution

3.1 NOT APPLICABLE

END OF SECTION
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Part 1 General

1.1 RELATED WORK

.1 Division 1 - General Requirements

.2 Division 26 - Electrical

.3 Division 27 - Communications

.4 Division 28 - Electronic Safety and Security

1.2 GENERAL TESTING AND COMMISSIONING REQUIREMENTS

.1 The Contractor shall demonstrate that the control system, remote station 
interface, communications, and all other relevant components of the new 
facility are operational and meet the specification requirements.

.2 The Contractor is required to provide the Engineer and Owner’s personnel 
with detailed commissioning and testing schedules. Test schedules shall 
include a detailed description of the test to be performed along with 
proposed start and end dates.  The commissioning plan must include 
integration of Commissioning Forms A-E included within this division. All 
testing shall be thoroughly documented utilizing Microsoft Excel 
spreadsheets, or similar, to document all test parameters and results and 
shall provide a sign off field for the Contractor, the Engineer/Consultant, 
and the Owner Representative.

.3 The complete testing process shall follow this sequence:
.1 Resistance checks on all control conductors 

.1 Contractor responsibility.
.2 Equipment start-up including initial calibration 

.1 Contractor and Supplier (as required) responsibility.
.3 Verification of PLC program 

.1 Contractor / Integrations Contractor responsibility.
.4 Loop Checks 

.1 Contractor / Integrations Contractor responsibility.
.5 Functional testing of the facility’s control system 

.1 Contractor / Integrations Contractor responsibility.
.6 Functional testing of individual systems;

.1 Contractor / Integrations Contractor and Supplier 
responsibility.

.7 Facility Performance Testing (or Site Acceptance Test (SAT)) 
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.1 Contractor / Integrations Contractor and Supplier 
responsibility.

.8 Acceptance Period after SAT of the Facility.
.1 Contractor / Integrations Contractor and Supplier 

responsibility.
.4 Documentation for the testing process shall be through the following:

.1 Pre-commissioning requirements: Form A – Pre-Commissioning 
Checklists.

.2 Setup, calibration, and functional testing of equipment: Form B – 
Major Equipment Functional Test Report; Form C – HVAC 
Functional Test Report; and Form D – Instrument Functional Test 
Report. Each piece of equipment to have its own itemized Form(s).

.3 Contractor field-level loop checking of all components of the Station 
(required for completion of Form D – Instrument Functional Test 
Report).

.4 Contractor / Integrations Contractor loop checking of all 
components of the Station: Form E – Device Loop Check 
Verification, for each PLC I/O point at the PLC program level.

.5 Forms may be submitted multiple times to allow for each instrument 
to be documented.

.5 Contractor shall coordinate with their Integrations Contractor as required 
for onsite programming and commissioning activities.

.6 Completed testing forms A-D must be completed, signed and returned to 
the Owner and Engineer/Consultant for review before commissioning with 
the Integrations Contractor shall begin.  Form E is expected to be 
completed with assistance from the Integrations Contractor / site 
programmer.

.7 Provision for six (6) consecutive commissioning days with the Integrations 
Contractor to fully test and verify the control system.

1.3 TEST PLANS

.1 The Contractor, in coordination with the Engineer/Consultant, shall submit 
test plans and procedures for the Owner’s comment and approval at least 
two weeks prior to commencement of any test procedure based on the 
provided construction schedule provided by the Contractor. 

.2 As a minimum, the test plan and procedures shall include the following:
.1 The test objective;
.2 An overview of the hardware and software test configuration;
.3 A description of each test to be performed and the expected 

results;
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.4 A step-by-step procedure for each test to be performed;

.5 Provision for discrepancy tracking and clearance system; and

.6 Detailed test results sheets for sign-off by the Owner.
.3 All tests shall be done with the support of the Engineer/Consultant and 

witnessed by the Owner Representative. Signed copies of the test results 
shall be included in the O&M manuals.

Part 2 Products

2.1 TOOLS AND TESTING EQUIPMENT

.1 The Contractor shall be responsible for the provision of all tools and 
testing equipment required to perform complete commissioning tests.

.2 This equipment shall include, but is not limited to:
.1 Process calibrator capable of sourcing and measuring voltage, 

current signals RTD and thermocouple as well as HART capability.
.2 2-way radios to provide communication between the Contractor and 

Engineer/Consultant during the SAT process.
.3 Sufficient TW105 wire and wire labels similar to panel wiring/labels 

to provide wiring services as required during SAT and 
commissioning process.

Part 3 Execution

3.1 RESISTANCE CHECKS

.1 The Contractor shall verify all wiring from instrumentation and electrical 
systems back to the control panel to ensure all equipment is wired 
accordingly. A detailed report form shall be used to sign off on the wiring 
of each I/O. Report to be submitted to the Engineer/Consultant for review.

3.2 LOOP CHECKS

.1 The Contractor shall verify the performance of the completed control loop 
to include the field interface, wiring, controller, and HMI and check for any 
deficiencies in the operation of the components as a complete system. A 
detailed report form shall be used to sign off on the wiring of each I/O, 
including all documented field-measured voltages and currents at the PLC 
control panel against respective simulated or sourced signal values from 
the field instruments. Report to be submitted to the Engineer/Consultant 
for review.
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3.3 FUNCTIONAL TESTING, SITE ACCEPTANCE TESTING AND 

COMMISSIONING

.1 The Contractor shall be responsible for supporting the commissioning 
process by providing a sufficient workforce to complete the work in the 
defined allotment of time.

.2 Each subsystem shall be completely vested in coordination with the 
associated vendor and Engineer/Consultant to determine the proper 
operation of the equipment. Only then shall the facility be put into 
operation.

.3 Specific Sub-system and System signoff forms shall be provided by the 
Contractor to allow signoff of system operation by the Contractor, 
Engineer/Consultant, and Owner. 
.1 An example of a subsystem would be the wet well level transmitter, 

which in of itself only provides instantaneous wet well level, where 
the complete discharge system would include the monitoring of 
levels and level alarms and the level system controlling the 
start/stop requests of the pumps and the MCC control subsystem 
controlling the pump controllers.

3.4 ACCEPTANCE PERIOD AFTER COMMISSIONING

.1 The Acceptance Period shall commence at the discretion of the 
Engineer/Consultant and Owner Representative after successful 
completion of Commissioning and SAT and continue as specified in 
Division 1. During this period, the system shall be monitored for proper 
operation and to ensure operation of the facility as per the intended 
design.

.2 In the event of a malfunction or a failure for the facility to perform as 
intended, the Owner shall terminate the Site Acceptance Period until the 
Contractor, with the support of the Engineer/Consultant, remedies the 
deficiency. The Site Acceptance Period shall then begin again. This 
process shall continue until the system performs satisfactorily for the full 
Acceptance Period in complete compliance with the specifications.

END OF SECTION



FORM A – PRE-COMMISSIONING CHECKLIST

OWNER: ___________________________ PROJECT: __________________________________

EQUIPMENT TAG: ____________ EQUIPMENT LOCATION: ___________________________

EQUIPMENT DESCRIPTION: ___________________________________________________________

Pre-Commissioning Requirements Checklist:

Reviewed and accepted shop drawings for respective equipment.

Vendor wiring diagrams reviewed and accepted.

Valid test results, with signoff by Contractor and Engineer as required, for all applicable tests 
as outlined within the contract.

Inspection reports submitted.

FAT results submitted.

Commissioning facility interruptions, and critical schedules, identified and communicated to 
all applicable parties.

Communications regarding key testing and verifications, and major deficiency resolutions.

Applicable process pipes, valves, reducers, expanders, pressure relief/sustaining systems, 
instrumentation; pumps support and guide system; structural and architectural support 
systems; electrical and controls wiring; electrical disconnect stations; underground raceway/ 
ducts; and calibration/tuning has been completed.

Equipment pertaining to the control system, control interfaces, communications, and all other 
relevant components of the new facility can be demonstrated to be operational and meet the 
specification requirements.

Detailed commissioning and testing schedules have been provided. Test schedules include a 
detailed description of the test to be performed along with proposed start and end dates.

Test plans and procedures have been submitted for the Owner’s comment and approval at 
least two weeks prior to commencement of any test procedure based on the provided 
construction schedule provided by the Contractor.

All wiring from instrumentation and electrical systems have been verified back to the control 
panel, and all equipment is ensured to be wired properly. 

Utility Transformer information collected, recorded, and submitted to the Engineer.

Redlines for install have been completed and are accessible for commissioning.

Pre-Commissioning Requirements Verification Signoff

Completed: _________________________________________________________________________________________
Date                                                                                         Contractor Signature



FORM B – MAJOR EQUIPMENT FUNCTIONAL TEST REPORT

OWNER: ___________________________ PROJECT: __________________________________

EQUIPMENT TAG: ____________ EQUIPMENT LOCATION: ___________________________

EQUIPMENT DESCRIPTION: ___________________________________________________________

MAKE, MODEL & SERIAL NO. ___________________________________________________________

Equipment Technical Verification

Motor DataEquipment Input Ratings
(Voltage, Current, Power, Pressure, 

Flow)

Equipment Output Ratings
(Voltage, Current, Power, Pressure, 

Flow)
Motor 

Rating (HP)
Motor Voltage 
and Phase #

YES N/A

Circuit breaker / fuse / overprotection devices sizes and settings verified
Field wiring connections verified
Torque values verified
Phase rotation on incoming and outgoing circuits verified
Operation of disconnect levers, interfaces, and mechanical assemblies verified
Safety lockouts for all disconnects and circuits verified
Megger / insulation resistance tests complete for each circuit and motor leads
Grounding and bonding verified
Equipment powered up and calibrated, including voltage checks
Configuration, size, ratings, settings, and operation of starters and drives verified
Power monitoring verified
Forward / reverse rotations verified
Controller and drive settings verified with motor nameplates
Vibrations monitoring complete
Interlocking conditions, including monitoring and controls units operations, verified
Control of device from drive / starter verified
Operation of subsystems required for overall operation of assembly tested
Operation of device through all modes, range of motion, speed, and frequency verified
Operation of equipment during utility / generator transitions, including power ridethroughs
Remote monitoring signals properly generated by unit for termination to PLC / controls

Equipment Verification Signoff

Completed: _________________________________________________________________________________________
Date                                                                                         Contractor Signature

Notes / Comments:

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________



FORM C – HVAC FUNCTIONAL TEST REPORT

OWNER: ___________________________ PROJECT: __________________________________

EQUIPMENT TAG: ____________ EQUIPMENT LOCATION: ___________________________

EQUIPMENT DESCRIPTION: ___________________________________________________________

MAKE, MODEL & SERIAL NO. ___________________________________________________________

Technical Verification

Motor Data Airflow (L/s)

Duct Size
Heating 
Capacity

 (kW)

Re-Heat 
Coils

# Rows
Motor 

Rating (HP)
Motor Voltage 
and Phase #

Min Max

Static Checks

Inlet discharge ducting complete, with insulation
Minimum of four inlet diameters of straight duct at inlet of unit
Terminal box properly supported
Sufficient service access verified
Access door installed on inlet and outlet of reheat coil(s) and accessibility verified
Piping and insulation complete

Operational Checks

Proper identification installed
Balancing complete
Air leaks and noise levels acceptable
Thermostat operates as per design
Unit controls and interlocks from field devices verified
Unit controls and interlocks from control systems verified
Vendor drawings with field interlocks and connections shown and verified

HVAC Equipment Verification Signoff

Completed: _________________________________________________________________________________________
Date                                                                                         Contractor Signature

Notes / Comments:

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________



FORM D – INSTRUMENT FUNCTIONAL TEST REPORT

This form shall be completed by the Contractor, and is used to verify that all signals are being properly sourced by the 
instrument and measured in the field prior to testing within the PLC and that the instrument is fully calibrated.

OWNER: ___________________________ PROJECT: __________________________________

EQUIPMENT TAG: ____________ EQUIPMENT LOCATION: ___________________________

EQUIPMENT DESCRIPTION: ___________________________________________________________

MAKE, MODEL & SERIAL NO. ___________________________________________________________

CSA: ___________________ ELEMENT TAG & TYPE: ____________________________________

ADDITIONAL CERTIFICATIONS:  __________________________________________________________

Instrument Calibration:

Signal End Point Values (Range)
Instrument 

Power 
Supply (120 

Vac, 24 
Vdc)

Relays Configured
(List Relays and 

Functions)

Offsets, Trims, Deadbands
(If Non-zero, Identify 

Values)

Minimum 
Scaled 

Engineering 
Value with 

Units*

Maximum 
Scaled 

Engineering 
Value with 

Units*

* Example, min and max scaled values may be 4 mA = X L/s, 20 mA = Y L/s for an analog; OFF = Open, ON = Closed for a digital

Set-up wizards, configuration, and parameters completed
Resistive checks completed
Shield and drain checks completed
Remote control / local interface stations provide proper control

Signal Input / Output Range Span Simulation and Verification:

Percent of Signal Range

Test Point 1
0%

Test Point 2*
25%

Test Point 3*
50%

Test Point 4*
75%

Test Point 5
100%

Instrument 
Target Value 
(Sourced):

Field Value 
(Measured):

*Note: For digital signals, columns 25%, 50%, and 75% may be deemed Not Applicable (N/A) 

Function Test: Equipment Verified to be Calibrated, Configured, and Field Tested

Completed: _________________________________________________________________________________________
Date                                                                                         Contractor Signature

Notes / Comments:

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________



FORM E – DEVICE LOOP CHECK VERIFICATION

This form shall be completed by the Contractor in conjunction with the Programmer, and is used to verify that all 
signals are being properly input to / output by the PLC, and that the associated equipment is responding correctly. 

OWNER: ___________________________ PROJECT: __________________________________

EQUIPMENT TAG: ____________ EQUIPMENT LOCATION: ___________________________

EQUIPMENT DESCRIPTION: ___________________________________________________________

Signal Input / Output Information:

Signal End Point Values (Range)
PLC Point Type 
(DI, DO, AI, AO, 
Comms Cable)

PLC 
Slot/Channel

Voltage 
/ 

Current 
Rating

Wire Tags
Minimum Scaled 

Engineering 
Value with Units*

Maximum Scaled 
Engineering 

Value with Units*

* Example, min and max scaled values may be 4 mA = X L/s, 20 mA = Y L/s for an analog; OFF = Open, ON = Closed for a digital

Signal Input / Output Range Span Verification:

Percent of Signal Range

Test Point 1
0%

Test Point 2*
25%

Test Point 3*
50%

Test Point 4*
75%

Test Point 5
100%

Field Value:

PLC Value:

HMI Value:

SCADA Value:

*Note: For digital signals, columns 25%, 50%, and 75% may be deemed Not Applicable (N/A) 

I/O Verification at Site Controller and Function Test: Equipment Provides Correct Signals to PLC 

From Field, and / or Responds Correctly to Voltage / Current Control From PLC

Completed: _________________________________________________________________________________________
Date                                                                                         Contractor Signature

Witnessed: _________________________________________________________________________________________
Date                                                                                         Programmer Signature

Notes / Comments:

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________
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Part 1 General

1.1 RELATED WORK

.1 Division 1 - General Requirements

.2 Division 26 - Electrical

.3 Division 27 - Communications

1.2 GENERAL REQUIREMENTS

.1 The Contractor shall provide vendor Operation and Maintenance (O&M) manuals as 
specified herein for incorporation into Project Operation and Maintenance manuals.

.2 The Contractor shall provide as-builts (redlines) of instrumentation layouts, controls 
layouts, cable schedules, modified details, IP schemes, network diagrams, card 
drawings, power distribution, control schematics and/or wiring diagrams for 
incorporation into O&M manuals. Coordinate with other Divisions.

.3 Text data shall be in Microsoft Word format, drawings shall be in AutoCAD, 
spreadsheets shall be in Microsoft Excel format, database applications shall be in 
Microsoft Access format and project scheduling shall be in Microsoft Project format. 
For all cases, the format shall be of the most recent version of the software.

Part 2 Products

2.1 SHOP DRAWINGS AND PRODUCT DATA

.1 For each piece of electrical/electronic equipment supplied by the Contractor, shop 
drawings/product data shall be submitted in electronic form for review. The 
submissions shall communicate the following:
.1 Equipment specifications to match engineered performance and/or detailed 

specifications.
.2 Shop Drawing mark-ups by the Contractor and/or vendor quoted 

arrangements to include selected models, configurations, ranges, setpoints, 
options and accessories. 

.3 Outline drawings showing dimension weights and mounting of panels and 
components/devices;

.4 Electrical drawings showing schematic, wiring and connection details;

.5 Installation and operation manuals;
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.6 Recommended spare parts lists;

.7 Configuration procedures;

.8 Procedures for periodic adjustments by operators and maintenance 
personnel; and

.9 On-line and off-line troubleshooting procedures.

2.2 DRAWINGS OF RECORD

.1 Provide an electronic copy of drawings on USB flash drive in Adobe pdf format latest 
version; also hard copy of mark-ups on the latest revision of the engineered 
drawings.

.2 Provide record set of drawings.

.3 Supplier drawings of critical control systems for vendor packages shall be provided 
in AutoCAD format (latest edition). 

Part 3 Execution

3.1 MAINTENANCE INSTRUCTIONS

.1 Provide manufacturer's maintenance instructions for all equipment during the 
submission of shop drawings.

3.2 OPERATION INSTRUCTIONS

.1 Provide operation instructions for all systems (hardware and software) during the 
submission of shop drawings.

3.3 OPERATIONS AND MAINTENANCE MANUALS

.1 Refer to Division 1 for O&M manual preparation requirements.

.2 Provide an electronic copy of O&M description and manuals (where applicable) for 
digital download, on USB flash drive.

.3 The O&M manuals shall include the following:
.1 Copies of reviewed equipment shop drawings;
.2 Modified data sheets (if applicable);
.3 Maintenance instructions;
.4 Operation instructions;
.5 Control schematic and ladder logic diagrams, complete with code comments;
.6 PLC documentation;
.7 Operating logic descriptions for site;
.8 Listing of IP addresses for site;
.9 Equipment network diagrams;
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.10 Equipment O&M manuals and spare parts list;

.11 PLC Control Panel layout and card drawings;

.12 Drawings of record (11 x 17 size); and

.13 All vendors’ contact information (telephone, fax and email address) and 
copies of warranties.

END OF SECTION
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Part 1 General

1.1 RELATED WORK

.1 Division 1 - General Requirements

.2 Division 23 - HVAC

.3 Division 26 - Electrical

.4 Division 27 - Communications

.5 Division 28 - Electronic Safety and Security

1.2 GENERAL REQUIREMENTS

.1 This section specifies the General Provisions for the supply, delivery, 
installation, calibration and commissioning of the process control and 
instrumentation system, including all control and graphic panels, as 
specified herein and/or detailed on the drawings.

.2 It is the intention of these specifications and drawings to provide for a 
complete and fully operational control and instrumentation system, with 
facilities and services to meet the requirements described herein, and in 
complete accord with applicable codes and ordinances.  

.3 The Work to be done shall include the provision of all labour, materials, 
tools, and equipment, as well as the application of a competent knowledge 
of construction, whether or not directly specified or shown on the plans, 
required for the installation testing and placing into service the complete 
control and instrumentation system, except when it is specifically 
mentioned that certain materials and/or labour are not part of the Contract.

.4 These specifications shall apply to and govern all trades doing control and 
instrumentation work and shall be read in conjunction with and form a part 
of the general specifications of the project.

.5 The control and instrumentation work includes, but is not limited to, the 
following:
.1 Control panels;
.2 Graphic panels;
.3 Programmable Logic Controller (PLC) systems;
.4 Primary elements for level, temperature, pressure, flow, gas, etc.;
.5 Indicators where required;
.6 Uninterrupted Power Supply (UPS);
.7 Control wiring;
.8 Annunciators;
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.9 Communications systems;

.10 Fire alarm systems;

.11 Remote control stations;

.12 Integrating Division 23, 26, 27, and 28 components as required in 
coordination with other trades;

.13 Spare parts & manuals;

.14 Devices shown on the drawings and listed in instrumentation data 
sheets; and

.15 Conduit, wiring and cable.

1.3 EQUIPMENT MANUFACTURERS

.1 All equipment shall be manufactured by experienced manufacturers who 
can demonstrate in-use records for all equipment offered.

.2 Requests for approval of alternative suppliers shall be submitted to the 
Consultant.

.3 The majority of equipment shall be supplied by a single manufacturer, 
particularly where aesthetics are of concern, such as in panels.

1.4 CODES, PERMITS AND FEES

.1 The Work shall comply with the requirements of the current edition of the 
Canadian Electrical Code, Part 1 (latest Edition), and the regulations of 
the Alberta Government, Department of Labour, Electrical Protection 
Branch.

.2 Obtain the required construction permits, arrange for inspections and 
supply the Consultant with approval certificates pertaining thereto, 
including a certificate of final inspection.

.3 All Work shall be done in accordance with the Canadian Electrical Code 
(latest edition).

1.5 REFERENCE STANDARDS

.1 Unless otherwise specified, equipment shall conform to appropriate 
standards and recommendations of:
.1 The American Society of Mechanical Engineers, hereinafter 

referred to as ASME Standards.
.2 The International Society of Automation, hereinafter referred to as 

ISA.
.3 The Canadian Standards Association, hereinafter referred to as 

CSA.
.4 All equipment shall be metric - SI Standard.
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Part 2 Products

2.1 SETTING OUT OF WORK

.1 Where equipment is combined with the work of other trades, supply 
equipment to be built-in or measurements to allow necessary openings to 
be left so as not to hold up the Work.

.2 Make reference to electrical, mechanical, structural, process and 
architectural drawings when setting out the Work. Consult with respective 
Divisions in setting out locations for conduit runs, instrumentation boards, 
panel assemblies, etc., so that conflicts are avoided and symmetrical even 
spacing is maintained.

.3 Layouts shown for facility are for estimating purposes only. Coordinate 
installation of conduit, outlets and equipment with final equipment layout.

.4 Where instrumentation equipment is in close proximity, said items are to 
be lined up horizontally unless otherwise called for by the Consultant.

2.2 GENERAL

.1 Purchase all components required for the fabrication of process control 
panel(s) as detailed in the design drawings and control panel 
specifications.

.2 Procure all specified process devices and instrumentation as indicated in 
the instrumentation specifications.

.3 Supply all other required equipment and cables to meet the intent of this 
specification.

Part 3 Execution

3.1 INSTALLATION OF EQUIPMENT

.1 Install all equipment in accordance with the manufacturer's 
recommendations and in a manner that shall ensure satisfactory operation 
upon completion.

.2 Provide all labour and all necessary equipment including timbers, 
scaffolding, tools, and rigging materials for installation of the equipment.

.3 The Contractor shall be responsible for coordinating all mechanical, 
electrical and other work for the equipment being installed.

.4 Refer to other Divisions for additional specifications regarding in-line 
mechanical installations.
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3.2 MANUALS

.1 Refer to Division 1 - General Requirements for requirements for Operation 
and Maintenance (O&M) manuals.

.2 Provide operating and maintenance documents for all equipment and 
arrange for their insertion into the O&M manuals. The documents shall 
include all applicable, descriptive and technical data; maintenance and 
operating procedures; wiring diagrams; spare parts lists; service 
representatives; and suppliers for replacement parts. The documents shall 
be neatly and orderly assembled in binders.

.3 Requirements for O&M of process control and instrumentation equipment 
shall be as specified in various Sections of Division 40.

3.3 DRAWINGS OF RECORD

.1 Refer to Division 1 - General Requirements.

3.4 COORDINATION OF WORK

.1 Cooperate and coordinate with other trades on the project.

.2 Make suitable arrangements with other trades to make provision for the 
control and instrumentation work and be responsible for the assurance 
that such provisions are satisfactory for the control and instrumentation 
work.

.3 Check drawings and specifications of other trades for conflict and 
coordination with the control and instrumentation trade. If any conflicts are 
found, obtain a ruling from the Consultant before proceeding.

3.5 POWER SUPPLY

.1 Provide all necessary power supplies for controls and instruments.

.2 120 V(ac) Power wiring to field devices shall be #12 AWG unless 
otherwise specified.

.3 24 V(dc) Power wiring to field devices shall be #14 AWG unless otherwise 
specified.

3.6 CONTROL WIRING

.1 Unless specified otherwise, all conductors for control wiring shall be 
copper with TEW90, x-link insulation, 300 Volts minimum.

.2 Control Wiring Colours:
.1 Neutral / identified conductors shall be white, 
.2 Grounding conductors shall be green, 
.3 DC conductors shall be blue and 
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.4 AC conductors shall be red.
.3 Instrumentation wiring for analog signals shall be individually shielded - 

multipair cable #16 AWG (7x16) tinned copper.
.4 Control wiring for level and pressure switches shall be #14 THHN Black.
.5 Where dimensional details are required, work with the applicable structural 

and architectural drawings.
.6 The Contractor shall be responsible for correcting any work completed 

contrary to the intent of the drawings and specification and shall bear all 
costs for correcting same.

3.7 START-UP AND COMMISSIONING

.1 Upon completion of the installation, the Contractor shall be responsible for 
testing to determine correct system operation and sequences as intended 
in the contract documents. Process instruments such as level transmitters, 
gas transmitters, etc., shall be checked for operation prior to process start-
up, by manipulating operating controls like set points, auto-manual 
selectors, etc.  Status and alarm contacts to be checked by manipulation 
or jumpering at the sensing element.

.2 Resistance test all circuit loops:
.1 For digital circuits, operate switches, relays and limits and observe 

the signal at the PLC input cards. Test all other digital signals 
through conventional resistance testing by “zeroing” the circuit 
manually at the field end.

.2 Resistance test all other circuits with field metering connected.

.3 Measure and record all results of resistance tests and provide them 
to the Consultant as part of the overall commissioning package 
checklist.

.3 Where possible, use on-board simulation programs for instrument loop 
checks. Measure results of signal simulations at the control panel using 
field metering or through the PLC.

.4 Where simulation tests are not available, use field metering instruments 
(ie. Fluke Meter 787 Process Meter) to inject simulated signals into 
individual circuits and measure the results at the control panel or through 
the PLC. Observe instrument action in the field using the simulated signals 
through a range of 0 to 100% and record results.

.5 Results of tests are to be logged by the Contractor and submitted to the 
Consultant. Any apparent defects shall be reported and corrected.

.6 When preliminary checks have been completed and process equipment is 
operating or ready to operate, individual systems shall be calibrated in 
accordance with the latest ISA recommendation. After calibrations the 
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system shall be placed in operation in conjunction with the Consultant 
and/or the Owner's designated operating personnel.

.7 In general, the start-up and commissioning shall be in accordance with all 
testing and commissioning specifications outlined throughout Divisions 1 
through 43.

3.8 CONDUIT, WIRING AND CABLE

.1 Supply and install all conduit, wiring, control and instrumentation cables 
for the control, instrumentation and low line voltage control for building 
services.

.2 Conduit and wiring for power, lighting, miscellaneous electrical systems 
and power supplies to control instrumentation and building service panels 
including other components requiring line voltage power supply shall be 
supplied and installed as specified in Division 26 - Electrical.

3.9 SPARE PARTS

.1 See Section 40 70 15 - Instrumentation Spare Parts for instrumentation 
spare parts requirements within this division.

.2 Should conflicts arise between spare part quantities, the larger quantity of 
the conflicting item shall be provided.

END OF SECTION
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Part 1 General

1.1 RELATED WORK

.1 Division 1 - General Requirements

.2 Division 26 - Electrical

.3 Division 27 - Communications

1.2 WORK INCLUDED

.1 This specification covers the supply and installation of complete control 
panel(s) and all associated equipment as described in these specifications 
and listed below.

.2 Responsibility shall include the supply, fabrication, checkout, layout, 
documentation, delivery, and installation on site, fully equipped and 
functional control panel(s) as shown on the panel design drawings and as 
specified herein.

.3 Responsibility shall include supply and installation of all components and 
vendor subsystems so as to provide functioning control panel(s).

.4 Component subsystems shall include, but not be limited to:
.1 Programmable Logic Controller (PLC);
.2 Panel lighting;
.3 Backup pump controller;
.4 Panel wiring and grounding;
.5 Breakers and power requirement, including power supplies; and
.6 Communications requirements.

.5 Documentation referred to in 1.2.2 shall include:
.1 Equipment descriptive data;
.2 Equipment installation, service manuals, operation/maintenance 

manuals; 
.3 Recommended spare parts lists;
.4 Conductor identification, field terminals, changes, etc. on the 

schematic drawings;
.5 As-built information for the completed control panel(s);
.6 Copy of Panel Inspection Check Sheet(s), FAT sheet(s);

.6 Qualifications
.1 All Work performed in this Division shall be completed by a firm 

normally engaged and fully competent in this type of work. The firm 
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shall have been continuously engaged in the business for at least 
five (5) years.

.2 Qualified Electricians shall perform the control wiring installation 
and field connections on the worksite.

.7 Testing
.1 Arrange a simulated test of the control panel(s) at Contractor’s 

premises and submit the final successful results to the 
Engineer/Consultant for review.

.2 Arrange a Factory Acceptance Test (FAT) at Contractor’s premises 
prior to shipment to site for installation.

.3 All final, successful test results to be submitted to the 
Engineer/Consultant for review.

Part 2 Products

2.1 GENERAL

.1 Spare requirements for the control panel shall be as identified in Section 
40 70 15 Instrumentation Spare Parts.

.2 Supply the control panel(s) in accordance with the general arrangement 
and dimensions indicated on the appropriate drawings. Panels must be 
complete with all instruments, meters, switches, indication lights, relays, 
controllers, amplifiers, modules, etc., as specified herein or as indicated in 
the detailed drawings, or as required to provide for a complete and 
functional system.

.3 The control panel(s) shall be constructed by a CSA approved panel 
manufacturer.

.4 The PLC control panel shall be installed on a 100mm height housekeeping 
pad. The Contractor shall be responsible entirely for sizing, forming, 
pouring, and finishing all concrete pads for all control panels.

2.2 ENCLOSURES

.1 All enclosures in general purpose building rooms shall be CSA Type 12, 
with gasket seals on doors, unless otherwise stated.

.2 All outdoor enclosures shall be rated for outdoor use and be CSA Type 
4X, painted or stainless steel, unless otherwise detailed.

.3 All enclosures installed in substructures below flood lines in non-
hazardous areas shall be CSA Type 6P unless otherwise specified.

.4 All enclosures installed within hazardous areas and Category 2 locations 
shall be CSA Type 7 where specified, else Type 4X, fiberglass or stainless 
steel or polycarbonate, and shall be rated for the area of install.
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2.3 PLC CONTROL PANEL INTERNAL WORKS

.1 This specification covers the minimum requirements for the shop 
fabrication and testing of control panel(s) as described herein.

.2 All components contained on or within the panel(s) are to be supplied and 
fully wired under this Contract.

.3 The selection of all accessories, materials and methods for fabrication not 
specifically covered by this specification, but which are necessary to 
complete the fabrication of the control panel(s), shall be the responsibility 
of the panel fabricator and shall be carried out in accordance with good 
engineering practices.

.4 The panels must bear approval from a recognized certification agency 
accredited by the Standards Council of Canada.
.1 The control panels shall be fabricated to the applicable codes and 

standards as follows:
.2 National Electrical Manufacturers Association (NEMA).
.3 Canadian Standards Association (CSA).
.4 Canadian Electrical Code (CEC).
.5 Institute of Electronic and Electric Engineers (IEEE).

.5 Wiring for control signals shall be a minimum of #16 AWG TEW105 tinned 
stranded copper; insulation rated at 300 Volt minimum unless otherwise 
specified.

.6 Wiring for AC power distribution shall be a minimum of #14 AWG TEW105 
tinned stranded copper; insulation rated at 300 Volt minimum unless 
otherwise specified.

.7 Each wire must be tagged at both ends with a heat shrink sleeve that is 
machine printed or approved alternate.

.8 Wiring systems with different voltage levels or types must be suitably 
segregated within the panel were applicable.

.9 All wiring shall be run in enclosed plastic wireways such as Panduit. 
Wireways shall be sized so that the total cross-sectional area of the 
insulated wire and cable does not exceed 40% of the cross sectional area 
of the wireways.

.10 All wiring to panel door(s) shall be run in Braided Expandable Sleeving to 
protect against abrasion.

.11 A minimum clearance of 30 mm shall be provided between wireways and 
any point of wire termination.

.12 All panel wiring to a terminal strip shall come in from the right, and field 
wiring from the left.
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.13 Firmly bond all panel mounted device on or within the panels to ground. 
Provide supplementary bonding conductors for back panels and doors. 
Attach a separate bonding conductor to all devices that are not firmly 
fastened to the panels with screws for such devices as case mounted 
instruments, meters, etc.

.14 Type 12 enclosures shall be fabricated with necessary stiffening to form a 
rigid assembly. The structures must be suitable for carrying the weight of 
the equipment mounted inside the panel and on the doors. Provide 
removable top and bottom cable entry panels.

.15 All wiring incoming and outgoing, shall terminate at terminal strips 
mounted inside panels. 

.16 All terminal strips must be identified with a terminal strip number as per 
the panel design drawings.

.17 All terminal blocks must be identified on both sides with machine printed 
terminal markers as per the panel design drawings.

.18 Grounding lugs shall be provided for each panel, suitable for termination 
of up to #2 AWG copper grounding conductor.

.19 A copper ground bar inside the control panel shall be provided.

.20 Provide an interior LED fixture switched on when panel door is opened.

.21 All TECK cable and conduit connectors shall be furnished with a threaded 
ground bushing and grounding conductors shall be bonded to them as 
well as routed to the copper ground bar inside the control panel.

.22 Each PLC input (digital and analog) shall have the input connected to a 
fused terminal block immediately upstream of the PLC card input terminal 
(positive input). Fuse block shall be equipped with an appropriately sized 
fast acting fuse to protect the PLC input.

.23 The PLC control panel shall be equipped with a Surge Protection Device 
for the incoming 120 V(ac) power, rated for 15 Amps (minimum), complete 
with Form C dry relay contacts for fault monitoring. Product shall be Total 
Protection Solutions TK-LTE120-15A-DIN2-R.

.24 Refer to detailed drawings for PLC Control Panel Bill of Materials for PLC 
control panel equipment requirements.

2.4 HUMAN MACHINE INTERFACE (HMI)

.1 Control panel door-mounted HMI shall be as defined on the detailed 
drawings. HMI to be Advantech, model TPC-1551WP, 15.6” Client 
Terminal or equivalent, with the following requirements:
.1 Industrial thin client terminal with 15.6” touchscreen, projected 

capacitive, LCD display with backlight life of 50,000 hours 
(minimum), resolution up to 1366 x 768.
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.2 Operating temperature 0 - 55C, humidity to 95% or greater 
(operating, non-condensing).

.3 24 V(dc) power supply.

.4 Supports Microsoft Windows 10 operating system.

.5 Minimum 4 GB DDR3 1600 MHz memory.

.6 Two (2) RJ-45 Ethernet ports with 10/100/1000 Mbps.

.7 One (1) USB 2.0, one (1) USB 3.0.

.8 One (1) SSD storage slot, complete with 32 GB SD card.
.2 Provide all programming and user interface software as required.
.3 New HMI to be configured as the primary HMI onsite. Existing HMI on 

existing control panel to continue to operate, but shall have the updated 
graphics screens redeployed on it and shall be a runtime screen.

.4 The Contractor / the Contractor’s Integrations Programmer shall be 
responsible for all HMI programming. The HMI shall allow for all 
functionality outlined within the Control Narrative.

2.5 UNINTERRUPTIBLE POWER SUPPLY

.1 UPS must be supplied with power cables of the appropriate length, and 
proper communications cable for the alarms. See control panel detail 
construction drawings for UPS wiring diagrams, make and model.

.2 UPS to be installed in the bottom left of control panel.

.3 Refer to Section 26 33 53 – Uninterruptible Power Supply for product 
requirements. 

2.6 WRAP-AROUND BYPASS

.1 UPS shall be complete with a 120V(ac), 15 A wrap-around bypass switch, 
complete with automatic transfer switch and FORM C output.

.2 Bypass shall be manufactured by Always On UPS Systems Canada Inc., 
model BPS12015-ATS-DCC, or approved equivalent.

2.7 ETHERNET SWITCH 

.1 Provide a 16-port and 8-port DIN-rail mountable Ethernet switch for 
connection of all EtherNet/IP equipment. Ethernet switches shall be 
powered by 24 V(dc) power from control panel UPS power.

.2 Acceptable manufacturer and model: N-TRON 116TX or equivalent.
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2.8 INTRINSIC SAFETY

.1 Provide intrinsically safe barrier (ISB) interfaces within the PLC control 
panel when instruments require ISB interfaces to meet hazardous area 
installation ratings, such as for level bulbs or hydrostatic level instruments.

.2 Intrinsically safe wiring shall comply with Canadian Electrical Code, and 
shall utilize dedicated, physically-barriered wireways clearly marked for 
intrinsically safe circuits.

.3 Provide dedicated portion of PLC control panel for routing of intrinsically 
safe wiring to intrinsically safe barrier interfaces.

.4 Intrinsically safe barrier interfaces shall be Turck IM12-22EX-R or 
equivalent for digital applications, and Turck IM33-22EX-HI or equivalent 
for analog applications. Ensure interfaces have valid Canadian approvals.

2.9 IDENTIFICATION

.1 All devices (Fuse Blocks, Circuit Breakers, Relays, etc.) on or within the 
panel(s) are to be identified in accordance with the device name or tag 
number on the panel design drawings. 

.2 Nameplates shall be provided on or within the panel(s) identified in 
accordance with the nameplates on the panel design drawings.

.3 Nameplates shall be white with black lettering, sized to fit a minimum of 3 
mm high lettering unless otherwise specified.

.4 Nameplates shall be securely fastened to the panels with screws or rivets, 
and double-sided tape. All tags must be permanent and placed in a visible 
location within the panel.

.5 Identify all cables where they terminate at control panel, junction boxes 
and field devices with a cable tag number. Use Electrovert K Marker or 
approved alternate and Tywrap to cable.

.6 Provide a Fuse Replacement Table inside the panel(s) when fuses are 
being used. Table to provide the following information: Fuse ID, Type, 
Size, and Part Number. Table to be adhered to the inside of the panel 
door or placed in the data pocket. Table to be a laminated excel document 
or approved alternate. 

Part 3 Execution

3.1 FABRICATION

.1 The site control panel shall be fabricated in accordance with this 
specification and according to the detailed design drawings.
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3.2 EQUIPMENT MOUNTING

.1 All equipment must be mounted on a panel backplate, unless otherwise 
specified.

.2 All new mounting plates, pedestals, bolts, shims, angle iron and other 
miscellaneous steel or hardware items required for the securing of 
equipment shall be supplied unless specifically noted otherwise.

.3 All equipment to be installed in accordance with the manufacturer’s 
installation instructions.

.4 Instruments or raceway shall be installed so as not to obstruct access 
routes, equipment maintenance space or space for future equipment.

3.3 WIRE AND CABLE

.1 Internal Panel wiring shall be type TEW105 degrees rated 600 Volt, and 
colour coded as listed below unless otherwise stated on the design 
drawings.
.1 240/208 Volt 3 Phase – Black, Red, Blue
.2 240/120 Volt 1 Phase – Red, Black
.3 Neutral  / Identified – White
.4 AC Control – Red
.5 DC Control – Blue
.6 Ground – Green
.7 24 V(dc) Power – (+) Yellow, (-) Brown
.8 Shield Cable – (+) Clear or White, (-) Black, 

.2 Ethernet cable to be CAT-6.

3.4 INSTALLATION

.1 Install all control panel equipment inputs and outputs as required to 
provide for a complete and functional system in accordance with the 
detailed drawings and specifications.

3.5 TESTING AND COMMISSIONING

.1 Testing of the control panel(s) shall include, but not be limited to, the 
following:
.1 Correct components installed;
.2 Correct layout of components;
.3 All wires are labelled correctly;
.4 All devices and equipment are labelled correctly; and
.5 Wiring continuity test.
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.2 Commissioning of the control panel(s) shall include, but not be limited to 
the following:
.1 Supervision of installation of components and wiring connections;
.2 Supervision of wiring continuity tests;
.3 Verification of instrument calibration and provision of written report;
.4 Functional check and adjustment under operational conditions of 

the instruments and control equipment;
.5 Coordinate instrument and control equipment supplier’s service 

personnel as required for complete system testing;
.6 Instruct Owner’s personnel in correct method of operation of 

instruments and control equipment;
.7 Direct Owner’s personnel at hand-over as to final adjustment to the 

system for correct operation of plant;
.8 Ensure that the instrumentation and control equipment suppliers 

cooperate to complete the work of this section;
.9 Verify signal levels and wiring connections to all instrumentation 

and control equipment; and
.10 Submit a “Loop Check Sheet” for each loop number and an 

“Instrument Calibration Sheet” for each device. Include all 
completed forms in the instruction books.

END OF SECTION
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Part 1 General

1.1 RELATED WORK

.1 Division 1 - General Requirements

.2 Division 26 - Electrical

.3 Division 27 - Communications

1.2 OPERATION AND MAINTENANCE MANUALS

.1 Refer to Division 1 for Operation and Maintenance (O&M) manual requirements.

.2 Provide the following manuals:
.1 One (1) O&M manual for PLC hardware.
.2 O&M manual for PLC hardware documentation shall include, as a minimum, a 

list of all components complete with description, part numbers, and slot 
locations; installation instructions for each component of the PLC, chassis, 
power supply, I/O and communications cards, etc.; and recommended spare 
parts list.

1.3 COMMISSIONING

.1 Refer to Division 1, and Section 40 70 20 - Testing and Commissioning.

.2 Continuity and insulation tests shall be carried out on all wiring.

.3 Any equipment or device that may be damaged due to testing should be 
disconnected before the test and reconnected after completion of the test.

.4 All instruments and devices shall be calibrated and field-tested prior to PLC 
commissioning.

.5 After all devices in a loop have been calibrated the loop shall be functionally tested to 
ensure correct operation and signal routing. This shall include simulating or sourcing 
signals from the instrument and measuring the resulting signal at the PLC control 
panel with a multimeter or similar (field verified, not verified through the PLC code). 
Results to be submitted to the Engineer for review prior to a programmer going to site 
for PLC programming and PLC loop checks.

.6 Calibration and loop tests shall be witnessed by the Engineer and / or Owner 
Representative. Provide certificates for each test. Each individual I/O point must be 
accounted for, and shall be included within the O&M manuals as test results.
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Part 2 Products

2.1 PROGRAMMABLE LOGIC CONTROLLER (PLC)

.1 The Contractor shall provide the control panel including the chassis, I/O cards, power 
supply and wiring as defined on the detailed drawings.  

.2 The components shall be manufactured by Allen Bradley. Supply should include the 
communication modules, interface, input/output modules, and hardware for 
communication with a host PLC; power supply; and all power and interface cables 
necessary to function as a complete and operable PLC system. The controller shall 
come complete with an SD card for nonvolatile memory storage to prevent code loss 
upon power failure. 

.3 The control system for the new Lift Station No.1 addition shall be based on Allen 
Bradley CompactLogix, and shall include the hardware specified in the detailed 
drawing package.

.4 The control system for the existing Lift Station No.1 replacement shall be based on 
Allen Bradley CompactLogix, and shall include the hardware specified in the detailed 
drawing package.

.5 The new controller shall come complete with an SD card for non-volatile memory 
storage to prevent code loss upon power failure.

.6 Provide all input/output (I/O) modules c/w connectors and terminal blocks, 
communication modules, power supplies, end caps, and accessories as required. 
Refer to detailed drawing package for hardware requirements.

.7 The Contractor shall provide and fabricate the control panel including the PLC, power 
supply, and wiring as defined herein and as detailed in the engineered drawings.

.8 The PLC and HMI system shall be programmed by the Contractor / the Contractor’s 
programmer herein denoted as the “Integrations Contractor”.

.9 Refer to Section 40 70 15 Instrumentation Spare Parts for spare parts pertaining to 
the PLC system.

2.2 BACKUP LEVEL CONTROLLER

.1 A Schneider Zelio Smart Relay backup controller shall be provided by the Contractor 
and installed in the PLC control panel as identified and described in the detailed 
drawings. The controller shall be supplied with the power supply and all power and 
interface cables necessary to function as a complete and operable pump control 
system. The Zelio shall be powered directly by the control panel’s UPS system using 
a dedicated resettable fuse circuit. See the engineered drawings for details on model, 
wiring, and power requirements.

.2 The controller shall have nonvolatile memory storage to protect user programs upon 
power failure.
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.3 The Zelio Smart Relay shall have a minimum of sixteen (16) digital inputs and a 
minimum of ten (10) relay outputs, wired as per the detailed drawings.

.4 The Zelio Smart Relay shall be responsible for and act as the emergency backup 
pump control system for the Lift Station. The Lift Station’s radar level indication 
transmitter shall utilize relay outputs to provide high high, high, low, and low low 
digital level alarm signals that shall be tied into the Zelio controller in parallel with the 
PLC, as per the detailed drawings, to allow for the redundant system to function.

.5 The controller shall be fully tested and commissioned in accordance with all 
applicable Commissioning specifications.

.6 The Zelio Smart Relay inputs shall be wired in the fail-safe configuration where 
possible.

.7 The Zelio Smart Relay shall be programmed by the Contractor / the Contractor’s 
programmer herein denoted as the “Integrations Contractor”.

.8 The Zelio Smart Relay shall have an output wired to a PLC input to allow for the 
implementation of a watchdog system of the backup controller within the PLC.

.9 The controller shall have an Auto-Off selector switch, mounted to the front of the 
control panel, and tied into the VFD field logic as per the detailed drawings.

Part 3 Execution

3.1 INSTALLATION

.1 The CONTRACTOR shall install the PLC control panel equipment as per the control 
panels and programmable logic controller specifications and drawings. 

3.2 PROGRAMMING LOGIC

.1 The PLC system and Backup Level Controller shall be programmed to provide for 
facility functionality per the Process Control Narrative.

END OF SECTION
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Part 1 General

1.1 RELATED WORK
.1 Division 1 - General Requirements
.2 Division 23 - HVAC
.3 Division 26 - Electrical 
.4 Division 27 - Communications
.5 Division 28 - Electronic Safety and Security
.6 Division 40 - Process Interconnections
.7 Section 43 21 40 - Submersible Chopper Pumps

1.2 INSTRUMENT TAGS
.1 The Instrument Tags are based on ANSI / ISA standards. If any 

equipment / instrumentation or controls are added or missing detailed tags 
within the package, the Contractor shall generate an appropriate tag 
based on ANSI / ISA format, confirm tag with the Consultant and Owner, 
and apply labels as required in the Contract.

Part 2 Products

2.1 INSTRUMENTS
.1 Provide each instrument with mechanisms that are corrosion resistant.
.2 Provide each instrument with mechanisms enclosed in a dustproof and a 

moisture proof case.
.3 Provide all indicator and gauge dials finished in permanent white with 

black graduations and figures.
.4 Potentiometer signals shall have a "live" zero, or positive minimum value, 

in the signal range.
.5 Each component shall be carefully selected and designed for a long 

lifetime (see General Provisions) with ample margin to withstand transient 
and other surge voltages which may occur in the circuits from any source 
in the power supply.

.6 Each component and composite instrument shall be suitable for the 
location and installation position at the attitude designated on the 
drawings, e.g., horizontal, vertical or sloped position.
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.7 The Contractor shall provide all power supplies. Provide each instrument 
having a 120 V(ac) supply with a receptacle and plug assembly. 
Receptacles and plug shall be of "twist-lock," type.

.8 Provide each instrument requiring active power with a circuit breaker or 
fuse.

.9 Integrating counters and elapsed time meters shall show the total quantity 
that has passed through the meter and shall not require the use of a 
multiplier other than cipher additions. The integrators shall have at least 
seven figures.

.10 All control panel mounted instruments shall be suitable for flush mounting 
and shall be furnished with bezel.

.11 Unless otherwise indicated or specified, all analog signals shall be of the 
4-20 mA DC type. This applies to both transmitting and receiving 
instruments.

.12 All materials shall conform to the standards of the Canadian Standards 
Association (CSA), and the current version of the Canadian Electrical 
Code (CEC).

.13 A minimum of one paper copy of each unique manual shall be provided.

.14 Where instruments require a hand-held programmer for setting up and 
calibrating, one of each unique programmer shall be provided.

.15 Instrumentation Data Sheets are included following this Section.

.16 Instruments of one manufacturer shall be used throughout the installation 
to the extent practical.

.17 All instruments shall be rated for their area of install. Ensure products are 
ordered with appropriate hazardous area ratings when installed within 
hazardous rated areas.

2.2 FLOW MONITORING SYSTEM
.1 Magnetic Flow Meters (FQIT-01-150)

.1 Magnetic flow meters shall be complete with signal converters/ 
transmitters. 

.2 Product selection shall be rated for a Zone 1 hazardous area.

.3 Acceptable product lines include (or approved alternate):
.1 Rosemount 8700
.2 Endress+Hauser Proline Promag P 300
.3 ABB FEP315

.2 Flow meters shall have the following features:
.1 Continuous zero stability.
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.2 Interchangeability with signal converters without calibration 
performance.

.3 End connections shall be compatible with process piping 
specifications and drawings.

.4 Grounding as specified by the flow meter manufacturer. Ground 
rings shall be required, regardless if manufacturer data indicates 
that they are not required.

.3 Signal converters shall have the following features:
.1 Continuous zero stability.
.2 Solid state electronics.
.3 Powered by 120 V(ac).
.4 Direct reading range adjustment permitting precise manual 

selecting of maximum flow rate.
.5 A local indicator that simultaneously displays instantaneous flow 

and totalized flow.
.6 Pulse output contacts for digital pulse totalization for volume.
.7 Provide an analog output 4-20 mA signal proportional to the 

instantaneous flow.
.8 Interchangeability with any flow meter without affecting calibration 

performance.
.9 Field mounting design.
.10 The combined accuracy off the flow meter and converter shall be 

within 0.5% of the actual flow rate, when the actual flow rate is 
between 10% and 100% of the maximum flow setting.

.4 Flow meter to be complete with Class 150 (minimum) rated flange.

.5 Where specified, provide pipe spool pieces for the in-line replacement of 
each flow meter.  Spool piece tube and end connections shall conform to 
the process piping specifications and drawings.

2.3 ULTRASONIC INDICATION TRANSMITTER LEVEL MONITORING 
INSTRUMENTS (LE-01-011, LIT-01-011)

.1 Only those ultrasonic transmitters and transducers which been proven to 
perform satisfactorily in lift station applications shall be installed.

.2 Product selection shall be rated for installation of the ultrasonic transducer 
within the wet well (Pump Room) and be rated for a Zone 1 hazardous 
area. Transmitter to be installed within unclassified area.

.3 The transmitter and transducer shall be of a maintenance-free, 
hermetically sealed design.
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.4 The transducer shall be of made out of corrosion-resistant materials (PBT 
or PVDF) and be suitable for water and wastewater applications.

.5 The transducer shall be mounted according to the engineered drawings 
and in coordination with the manufacturer’s installation requirements.

.6 Transducer shall be complete with submergence shield.

.7 Transmitters shall be powered by an external power supply from the 
control panel UPS (120 V(ac)),and shall provide an analog 4-20 mA output 
for level monitoring.

.8 Transmitters shall contain relays capable of producing digital signals for 
loss of echo indication.

.9 Transmitters are to be installed within the Electrical Room and outside of 
the hazardous area. 

.10 Acceptable manufacturers:
.1 Pulsar Ultra 4 transmitter complete with dB10 or dB15 transducer; 

or
.2 Approved alternate. 

.11 The integral cable supplied with the ultrasonic level instrument shall be 
terminated in a Zone 1 rated junction box on top of the instrument stand-
pipe in the Rump Room above the wet well. Ensure hazardous area does 
not cascade into junction box. Refer to drawings for installation details.

2.4 RADAR LEVEL INDICATION TRANSMITTER LEVEL MONITORING 
INSTRUMENTS (LE-01-012, LIT-01-012)

.1 Only those radar transmitters which been proven to perform satisfactorily 
in lift station applications shall be installed.

.2 Product selection shall be rated for installation of the radar transducer 
within the wet well (Pump Room) and be rated for a Zone 1 hazardous 
area. Transmitter to be installed within unclassified area.

.3 The transmitter shall be of a maintenance-free, hermetically sealed 
design.

.4 The transducer / antenna shall be of made out of corrosion-resistant 
materials (such as polypropylene) and be suitable for wastewater 
applications.

.5 The transducer shall be mounted according to the engineered drawings 
and in coordination with the manufacturer’s installation requirements.

.6 Products shall have valid Canadian certifications, which shall be submitted 
in the shop drawings for review.
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.7 Transmitters shall be powered by an external power supply from the 
control panel UPS (24 V(dc) or 120 V(ac)), and shall provide an analog 4-
20 mA output for level monitoring.

.8 Transmitters shall contain a minimum of six (6) relays, capable of 
producing digital signals for instrument fault; high high level alarm; high 
level alarm; low level alarm; and low low level alarm.

.9 Transmitter shall come complete with LCD display, which shall be 
mounted as per the engineered drawings.

.10 The integral cable supplied with the radar instrument shall be terminated 
in a Zone 1 rated junction box on top of the instrument stand-pipe in the 
Pump Room above the wet well. Ensure hazardous area does not 
cascade into junction box. Refer to drawings for installation details.

.11 Transducers shall be connected to a transmitter / interface that has 
intrinsic safety in its design, suitable for transducer install within a Zone 1 
space. Submit hazardous area certifications with shop drawings.

.12 Acceptable Manufacturers:
.1 VEGA VEGAMET 391 transmitter complete with VEGAPULS WL 

61 transducer; or
.2 Approved alternate. 

2.5 MECHANICAL LEVEL SWITCHES (LSHH-01-013)
.1 Mechanical level switch, LSHH-01-013, shall be installed in the wet well of 

the Pump Room and shall be a ENM-10 Liquid Regulators as 
manufacturer by Xylem Water and Wastewater Canada (formerly Flygt 
Canada). Level switch shall not contain any mercury. Switch shall be rated 
for installation within a sewage application.

.2 Install as shown on Process Mechanical and Instrumentation/Controls 
drawings.

.3 Suspend level switch the appropriate distance above the bottom of the wet 
well to obtain the desired switching point for a High High alarm in the 
event of a failure from either the ultrasonic (LE/LIT-01-011) or radar level 
instrument (LE/LIT-01-012). 

.4 For the level switch to sense a high level activation, the switching point is 
defined by a rising water level, and for the level switch sensing a low level 
the switching point is defined by a falling water level.

.5 All floats shall provide FORM C contacts, with fail safe signal (high signal 
for the normal, non-alarm operation position) terminated back to the PLC.

.6 The integral cable supplied with the level switches shall be terminated in a 
small junction box in the room above the wet well for ease of replacement, 
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Cable length to be minimum 10 m, with extra cable looped and neatly 
hung near the junction box.

.7 Junction box shall be rated for a Zone 1 hazardous area. 

.8 Provide intrinsically safe barrier (ISB) interface within PLC control panel in 
a dedicated intrinsically safe section of the panel for level switch. ISB to be 
Turck IM12-22EX-R or equivalent. ISB shall have valid Canadian 
approvals.

2.6 GENERATOR FUEL TANK AND DAY TANK LEVEL INDICATIONS
.1 Refer to Division 23 for information on the generator fuel-oil tank and day 

tank level instruments. 
.2 All generator level instruments to be supplied by Division 23.

2.7 WASTEWATER SEWAGE PUMP MONITORING (P-01-111, P-01-121, P-
01-131)

.1 Discharge chopper pumps shall be equipped with integral pump leakage 
and temperature monitoring controls. 

.2 Pump motor fault monitoring controls shall be connected to a VFD-
mounted pump monitoring and control relay / interface for the leakage and 
overtemperature conditions. Should there be a leakage or 
overtemperature condition, a ‘Motor Fault’ signal shall be generated and 
terminated to the VFD. The motor fault signal shall be recognized at the 
site PLC via hardwire input connection.

.3 Refer to drawings for installation details and cable requirements regarding 
the installation of the pump monitoring system.

.4 Discharge chopper pumps shall each have a low oil level measurement 
and monitoring system to alarm on a low oil condition within the chopper 
pump. A ‘Low Oil’ fault signal shall be generated and terminated to the 
VFD. The low oil alarm signal shall be recognized at the site PLC via 
hardwire input connection.

2.8 PRESSURE MONITORING SYSTEM (PIT-01-151)
.1 Pressure indication transmitters shall have the following features:

.1 Loop powered by 24 V(dc).

.2 Zone 1 hazardous area rated.

.3 Output analog signal shall be 4-20 mA and linearly proportional to 
the pressure.

.4 Where an indicator is required, it shall have a linear scale in units of 
kPa.
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.5 Provide iso ring seals for pressure indication transmitter pressure 
sensors. The piping ahead of the transmitter shall have a ball valve 
for isolation. Minimum inlet piping size to be ¼” with minimum 1” 
main line process connections.

.6 Pressure transmitters shall be manufactured by Endress+Hauser, 
Rosemount, Siemens, ABB, PMC, Toshiba, Yokogawa, or an 
approved alternate.

.7 Pressure transmitters shall have HART capability.

2.9 PRESSURE GAUGES / INDICATORS (PG-01-151)
.1 Red Valve Series 42 or 48, or Onyx Isolator Ring, Pressure Sensors are 

permitted be used in conjunction with pressure gauges. Refer to Divisions 
23 and 41 for additional requirements.

.2 Unless otherwise specified in Divisions 23 or 41, pressure gauges shall 
have the following characteristics:
.1 Compound pressure/vacuum type
.2 Typical pressure ~200 kPa, max pressure ~400 kPa, range 

0~1,000 kPa
.3 Maximum range at least twice the operating pressure
.4 115 mm dial face diameter
.5 12 mm connections
.6 6 mm flushing connection
.7 Stainless steel gear
.8 Bronze bourdon tube
.9 Adjustable pointer
.10 Liquid silicone filled
.11 Flanged diaphragm seal
.12 Anti-corrosive bottom housing
.13 Teflon diaphragm
.14 Gauge and diaphragm seal assembly, silicone filled, one unit
.15 Isolating valve 50 mm flanged and with Buna N seat; non-rising 

stem, stainless steel shaft
.16 Valve - Seguro Model A1111AH gate valve or approved alternative
.17 Diaphragm seal – Type 100 or 200 Ashcroft 303 TS or equivalent
.18 Gauge - Ashcroft Model 45 or equivalent

2.10 ISOLATION VALVES
.1 Each instrument sensing line shall be complete with an isolation valve. 

The isolation valves shall conform to requirements of Process Mechanical.
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.2 Refer to Division 40 for isolation valve requirements.

2.11 FLOW CONTROL VALVE (FCV-01-141)
.1 Refer to Section 43 21 40 – Submersible Chopper Pumps.

2.12 GAS AND TOXICITY MONITORING (H2S, LEL, NOx, CO)
.1 Where specified within or shown on the detailed drawings, provide 

monitoring sensors (AE) and transmitters (AIT) for the following areas and 
gasses:
.1 Electrical Room:

.1 H2S (Hydrogen Sulfide) – AE-01-915 (Terminated to 
Transmitter AIT-01-915)

.2 CH4/LEL (Methane / Lower Explosive Limit) – AE-01-916 
(Terminated to Transmitter AIT-01-916)

.3 NOx (Nitrogen Oxide gases (NOx), including Nitrogen 
Monoxide (NO) and Nitrogen Dioxide (NO2) (near 
generator)) – AE-01-917 (Terminated to Transmitter AIT-01-
917) for NO, AE-01-919 (Terminated to Transmitter AIT-01-
919) for NO2

.4 CO (Carbon Monoxide (near generator) – AE-01-918 
(Terminated to Transmitter AIT-01-918)

.2 Pump Room:
.1 H2S (Hydrogen Sulfide) – AE-01-905 (Terminated to 

Transmitter AIT-01-905)
.2 CH4/LEL (Methane / Lower Explosive Limit) – AE-01-906 

(Terminated to transmitter AIT-01-906)
.2 The sensor probes shall be installed at heights as indicated on the 

drawings, using these general guidelines:
.1 For heavier-than-air gases, as low as practical.
.2 For lighter-than-air gases, ceiling, as close to the potential source 

of gas emission as possible.
.3 Where recommended installation elevations are identified in the 

manufacturer’s installation instructions, install in coordination with 
product recommended requirements.

.3 Sensors shall be of a type that allows for replacement of the sensor / 
circuitry without removing the associated element cable, allowing the 
sensor housing chamber and element cable to be permanently installed.

.4 Transmitters to be mounted on the instrument display board as shown on 
detailed drawings. Sensors shall be rated for installation up to 4,000 feet 
away from transmitter.
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.5 Transmitters shall be capable of producing an instrument fault status, for 
tie-in to the site PLC.

.6 Gas and toxicity detection systems to come complete with calibration kits.

.7 The gas monitors and toxicity detectors shall be manufactured by:
.1 Otis;
.2 MSA Safety; Ultima Series;
.3 RC Systems, model SenSmart 6000 series;
.4 RKI Instruments; or
.5 An approved equivalent.

2.13 BUILDING MONITORING
.1 Fire Detection

.1 Refer to Division 28 – Electronic Safety and Security.
.2 Building Temperature Transmitters (TT-01-903, TT-01-904)

.1 Transmitters shall be installed to monitor ambient temperatures, 
and shall be installed at the following locations: Electrical Room, 
Pump Room. The sensors shall each use a platinum RTD to detect 
temperature and shall be connected to a transmitter that has a 4-20 
mA loop-powered output for a temperature range of -50 to 50ºC. 
Temperature devices shall have the following additional 
characteristics:

.2 The RTDs shall be 3-wire, 100 Ohm platinum, 0.00385 temperature 
coefficient, 1/4 inch OD with 6 inch leads complete with 1/4 inch 
compression fitting.

.3 Provide transmitters connected to RTDs as required.

.4 Temperature transmitter within the Pump Room shall be rated for a 
Zone 1 hazardous area.

.5 Configure and calibrate transmitter as required.

.6 Manufactured by Siemens, Wika, Thermo-Kinetics, or approved 
equivalent.

.3 A limit switch / sensor shall be installed on each new set of building 
exterior man doors to detect if the door set is open or closed. The limit 
switch signals shall be connected as inputs to the PLC as per the detailed 
drawings. Reference the datasheet for performance specifications. 
Switches shall all be of a single manufacturer, and shall be of magnetic or 
inductive proximity sensor type where possible. All products must be 
Canadian certified. If required, the targets may be fabricated in the field. 
Acceptable manufacturers include Allen Bradley, Topworx, Eaton, or an 
approved alternate. Switches / sensors installed within the Pump Room 
shall have Zone 1 hazardous area ratings.



City of Iqaluit
LS No. 01, SRS and 
Lower Sewer

INSTRUMENTS   Section 40 70 60
  Page 10 of 13 

.4 PLC surge protection device (SPD-01-922), PLC control panel 24 V(dc) 
power supplies (PS-01-923/924), UPS system (UPS-01-920), UPS 
Bypass (Bypass-01-921), backup controller system (on/off switch and 
controller watchdog bit), and other control panel equipment identified in 
the detailed drawings shall have fault / status signals terminated to the site 
PLC where identified and specified.

.5 Generator and automatic transfer system shall be monitored for status and 
alarm signals per Division 26 and the detailed drawings.

.6 Provide fault status monitoring of building boiler system, cooling system, 
packaged fuel oil transfer pump and skid, and exhaust fan(s) where 
indicated in the detailed drawings. Refer to Division 23 and the 
Mechanical drawing set for additional details.

.7 Alarm beacons/strobes (UL-01-908A/B – UL-01-914A/B)
.1 Alarm beacons shall be installed on the building interior and 

exterior entrances of the new Electrical Room and Pump Room for 
gas detection and HVAC failure annunciation. Blue beacons shall 
be used to annunciate high H2S; red beacons shall be used to 
annunciate high LEL/methane; and amber beacons used for HVAC 
fault and high CO or NOx gas levels. 

.2 Alarm beacons shall be installed on the building exterior of the 
existing Clean Room; and interior of the existing Mechanical Room 
for annunciation of boiler system fault.

.3 For all cases, beacons shall be mounted at the locations identified 
on the detailed drawings, field fit for optimal visibility.

.4 Strobes to allow for user selection of solid on (steady-burn) or 
strobing / flashing type depending on configuration, adjustable via 
field jumper or setting on beacon. 

.5 All beacons shall be complete with protective wire or cast guards. 

.6 All beacons shall operate on 24 V(dc) from UPS power, complete 
with interposing relays to allow for control from 24 V(dc) PLC 
outputs without inrush going through the PLC cards. 

.7 Each pair of beacons (one interior and one exterior) of the same 
colour and function shall be wired in parallel, such that both 
beacons activate concurrently when powered. 

.8 Beacons installed outdoors for gas detection alarm annunciation 
shall be flashing strobe type, weatherproof rated (Type 4/4X), and 
shall be surface mounted or wall mounted using brackets to 
maximize beacon visibility. All strobing beacons installed outdoors 
shall be manufactured by Federal Signal, 191XL-CN series, field-
configured for strobe application. An approved equivalent may be 
accepted, provided it meets the product requirements given in the 
datasheets.
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.9 Beacons installed indoors for gas detection alarm annunciation 
shall be flashing strobe type, and shall be surface mounted or wall 
mounted using brackets, located to maximize beacon visibility. All 
strobing beacons installed indoors shall be manufactured by 
Federal Signal, 27XL series for Zone 1 applications and 191XL-CN 
series for all other applications, field-configured for strobe 
application. An approved equivalent may be accepted, provided it 
meets the product requirements given in the datasheet.

.10 Beacons installed indoors and outdoors for general HVAC or Boiler 
alarm annunciation shall be steady burn type, weatherproof rated 
(Type 4/4X), and shall be surface mounted or wall mounted using 
brackets to maximize beacon visibility. Steady burn beacons shall 
be manufactured by Federal Signal, 191XL-CN series, field-
configured for steady burn application. An approved equivalent may 
be accepted, provided it meets the product requirements given in 
the datasheets.

.11 Provide one spare beacon lens and bulb of each colour of beacon 
used (one set for amber, one set for blue, one set for red) and of 
each type used (Zone 1 rated devices 

2.14 INSTRUMENT LIST AND DETAILED SPECIFICATION SHEETS 
.1 The instruments required to be purchased by the Division 40 are detailed 

within datasheets included in Section 40 70 61, and are summarized as 
follows:

TAG NUMBER PROBES/ELEMENTS DESCRIPTION
AIT-01-905 AE-01-905 Pump Room H2S Gas Detector (Zone 1)
AIT-01-906 AE-01-906 Pump Room LEL Gas Detector (Zone 1)
AIT-01-915 AE-01-915 Electrical Room H2S Gas Detector
AIT-01-916 AE-01-916 Electrical Room LEL Gas Detector
AIT-01-917 AE-01-917 Electrical Room NO Gas Detector
AIT-01-918 AE-01-918 Electrical Room CO gas Detector
AIT-01-919 AE-01-919 Electrical Room NO2 Gas Detector
FCV-01-141 P-01-121 Flow Control Valve 
FQIT-01-150 FE-01-150 Discharge Flowmeter
LIT-01-011 LE-01-011 Wet Well Level Indication Transmitter (Ultrasonic)
LIT-01-012 LE-01-012 Wet Well Level Indication Transmitter (Radar)
LSHH-01-013 Wet Well High High Level Switch
PG-01-151 Discharge Pressure Gauge
PIT-01-151 Discharge Pressure Indication Transmitter
TT-01-903 TE-01-903 Electrical Room Temperature Transmitter
TT-01-904 TE-01-904 Pump Room Temperature Transmitter

UL-01-908A
Electrical Room HVAC Cooling Fan Beacons (Exterior, 
Amber)

UL-01-908B
Electrical Room HVAC Cooling Fan Beacons (Interior, 
Amber)

UL-01-909A Electrical Room H2S Beacon (Exterior, Blue)
UL-01-909B Electrical Room H2S Beacon (Interior, Blue)
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UL-01-910A Electrical Room LEL Beacon (Exterior, Red)
UL-01-910B Electrical Room LEL Beacon (Interior, Red)
UL-01-911A Pump Room H2S Beacon (Exterior, Blue)
UL-01-911B Pump Room H2S Beacon (Interior, Blue, Zone 1)
UL-01-912A Pump Room LEL Beacon (Exterior, Red)
UL-01-912B Pump Room LEL Beacon (Interior, Red, Zone 1)
UL-01-913A Pump Room HVAC Beacons (Exterior, Amber)
UL-01-913B Pump Room HVAC Beacons (Interior, Amber, Zone 1)
UL-01-914A Clean Room Boiler Beacon (Exterior, Amber)
UL-01-914B Mechanical Room Boiler Beacon (Interior, Amber)
ZSC-01-202 Electrical Room Door Switch
ZSC-01-203 Pump Room Door Switch (Zone 1)

.2 The following instruments are to be provided by Division 28:
DESCRIPTION
Fire Detector – Electrical Room
Fire Detector – Pump Room (Zone 1 rated)
Fire Detector – Spare (Zone 1 rated)
Strobe / Horn – Electrical Room
Strobe / Horn – Pump Room (Zone 1 rated)
Strobe / Horn – Spare (Zone 1 rated)
Manual Pull Station – Electrical Room
Manual Pull Station – Pump Room (Zone 1 rated)
Manual Pull Station – Spare (Zone 1 rated)

.3 The following instruments are required to be purchased within this contract 
but NOT INSTALLED (spare parts), and have detailed specification sheets 
to be followed and updated as required.

TAG 
NUMBER

PROBES/ELEMENTS DESCRIPTION

AEA-SPARE01 AEA-SPARE01 Spare H2S Probe
AEB-SPARE01 AEB-SPARE01 Spare LEL Probe
AEC-
SPARE01

AEC-
SPARE01 Spare NO Probe

AED-
SPARE01

AED-
SPARE01 Spare CO Probe

AEE-SPARE01 AEE-SPARE01 Spare NO2 Probe
AIT-SPARE01 Spare Gas Analyzer Indication Transmitter
FQIT-SPARE01 FE-SPARE01 Spare Discharge Flowmeter
LSA-SPARE01 Spare Level Bulb

LITA-SPARE01 LEA-SPARE01
Spare Ultrasonic Level Indication Transmitter and 
Transducer

LITB-SPARE01 LEB-SPARE01
Spare Radar Level Indication Transmitter and 
Transducer

PG-SPARE01 Spare Pressure Gauge 
PIT-SPARE01 Spare Pressure Indication Transmitter
Beacon Lenses One spare lens / dome of each colour
Beacon Bulbs One spare bulb of colour used
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Part 3 Execution

3.1 INSTALLATION
.1 Install all instruments in strict accordance with the recommendation of the 

manufacturer and in coordination with the detailed design drawings.

3.2 GAUGES, THERMOMETERS, ANALYSERS, AND INDICATORS
.1 Install flow meters or indicators in uninterrupted straight pipe, minimum 3 

pipe diameters downstream and 5 pipe diameters upstream, on supply 
lines downstream of pumps, or according to manufacturer’s 
recommendations.

.2 As applicable, select instruments so that normal operating point is 
approximately midpoint of instrument range.

3.3 INSTRUMENT TRANSMITTERS – CONTROL BUILDING
.1 The design intent is for the major instrumentation transmitters to be 

located in a common area for operations to view, as outlined in the 
detailed drawings. If space constraints arise, propose location for wall-
mounting instrumentation to the Engineer/Consultant for approval.

.2 Installation height and distance from the wall shall be adjustable through 
the contract within 300 mm height and 1000 mm position along and from 
the wall without charge to best suit the requirements of the site and the 
Owner.

END OF SECTION



City of Iqaluit
LS No. 01, SRS and 
Lower Sewer

INSTRUMENT 
DATASHEETS

Section 40 70 61
Page 1 of 23

Please reference the following instrument datasheets in coordination with the engineered 
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instrumentation, for Division 40 instrumentation requirements.
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DATA SHEET No. 1 OF 7

ALARM BEACONS SPEC. No. 40 70 61

DATA SHEET Prj No. 1101000074

REQ. P.O.

PLANT : REV DESCRIPTION DATE BY CHK'D APPR.

Lift Station No. 1
LOCATION : 1 Issued for Tender 5/24/2023 JM AG BP

City of Iqaluit, NU 0 Issued for 90% Review 2/27/2023 JM JS PB
1 TAG NO. UL-01-908A UL-01-908B
2 VENDOR TBD TBD
3 MANUFACTURER See Section 40 70 60 See Section 40 70 60
4 Beacon Colour Amber Amber
5 Application HVAC Fault, CO or NOx Alarm HVAC Fault, CO or NOx Alarm
6 P&ID NO. P-605 P-605

Operating Conditions

7 Ambient Minimum -35 -35
Temp. (deg. C) Maximum 60 60

8 Vibration minimal minimal

9 Location Indoors X
Outdoors X

10 Required Rating
General Purpose X
Weather Proof X
Hazardous Area

11 Zone Rating General Purpose (weatherproof) General Purpose
Technical Specifications

12 MODEL: See Section 40 70 60 See Section 40 70 60

13 Mounting
Surface X X
Panel
Other (specify)

14 Housing Type / Class Type 4 or 4X General Purpose

15 Power Supply VAC
VDC 24VDC 24VDC

16 Beacon Version
Steady
Flash/Strobe Yes, Amber Yes, Amber
Rotate

17 Beacon Bulb Type

Halogen
LED X X
Incandescent
Fluorescent
Flash Tube

18 Lamp Rating (Hours/flashes) 50,000 hours 50,000 hours
19 Bulb Peak Intensity 200 cd 200 cd
20 Bulb / Lens Minimum Diameter 125 mm minimum 125 mm minimum

Accessories/Requirements
21 Protective Wire/Cast Guard Yes Yes
22 Rough Wall Plate If required If required
23 Mounting Base / Bracket Yes Yes
24 Replacement Lens, Quantity Yes, 1 per colour See UL-01-908A
25 Replacement Bulb / Flash Tube, Quantity Yes, 1 per colour See UL-01-908A
26 CSA Approved CSA or ULC CSA or ULC
NOTES :
1 Provide spare lenses and bulbs as indicated in the data sheets.
2 Install in locations with unobstructed and clear visibility.
3 Ensure gas detection beacons are field configured to strobe.
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DATA SHEET No. 2 OF 7

ALARM BEACONS SPEC. No. 40 70 61

DATA SHEET Prj No. 1101000074

REQ. P.O.

PLANT : REV DESCRIPTION DATE BY CHK'D APPR.

Lift Station No. 1
LOCATION :
City of Iqaluit, NU See Sheet 1

1 TAG NO. UL-01-909A UL-01-909B
2 VENDOR TBD TBD
3 MANUFACTURER See Section 40 70 60 See Section 40 70 60
4 Beacon Colour Blue Blue
5 Application High H2S High H2S
6 P&ID NO. P-605 P-605

Operating Conditions

7 Ambient Minimum -35 -35
Temp. (deg. C) Maximum 60 60

8 Vibration minimal minimal

9 Location Indoors X
Outdoors X

10 Required Rating
General Purpose X
Weather Proof X
Hazardous Area

11 Zone Rating General Purpose (weatherproof) General Purpose
Technical Specifications

12 MODEL: See Section 40 70 60 See Section 40 70 60

13 Mounting
Surface X X
Panel
Other (specify)

14 Housing Type / Class Type 4 or 4X General Purpose

15 Power Supply VAC
VDC 24VDC 24VDC

16 Beacon Version
Steady
Flash/Strobe Yes, Blue Yes, Blue
Rotate

17 Beacon Bulb Type

Halogen
LED X X
Incandescent
Fluorescent
Flash Tube

18 Lamp Rating (Hours/flashes) 50,000 hours 50,000 hours
19 Bulb Peak Intensity 200 cd 200 cd
20 Bulb Minimum Diameter 125 mm minimum 125 mm minimum

Accessories/Requirements
21 Protective Wire/Cast Guard Yes Yes
22 Rough Wall Plate If required If required
23 Mounting Base / Bracket Yes Yes
24 Replacement Lens, Quantity Yes, 1 per colour See UL-01-909A
25 Replacement Bulb / Flash Tube, Quantity Yes, 1 per colour See UL-01-909A
26 CSA Approved CSA or ULC CSA or ULC
NOTES :
1 Provide spare lenses and bulbs as indicated in the data sheets.
2 Install in locations with unobstructed and clear visibility.
3 Ensure gas detection beacons are field configured to strobe.
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DATA SHEET No. 3 OF 7

ALARM BEACONS SPEC. No. 40 70 61

DATA SHEET Prj No. 1101000074

REQ. P.O.

PLANT : REV DESCRIPTION DATE BY CHK'D APPR.

Lift Station No. 1
LOCATION :
City of Iqaluit, NU See Sheet 1

1 TAG NO. UL-01-910A UL-01-910B
2 VENDOR TBD TBD
3 MANUFACTURER See Section 40 70 60 See Section 40 70 60
4 Beacon Colour Red Red
5 Application High LEL High LEL
6 P&ID NO. P-605 P-605

Operating Conditions

7 Ambient Minimum -35 -35
Temp. (deg. C) Maximum 60 60

8 Vibration minimal minimal

9 Location Indoors X
Outdoors X

10 Required Rating
General Purpose X
Weather Proof X
Hazardous Area

11 Zone Rating General Purpose (weatherproof) General Purpose
Technical Specifications

12 MODEL: See Section 40 70 60 See Section 40 70 60

13 Mounting
Surface X X
Panel
Other (specify)

14 Housing Type / Class Type 4 or 4X General Purpose

15 Power Supply VAC
VDC 24VDC 24VDC

16 Beacon Version
Steady
Flash/Strobe Yes, Red Yes, Red
Rotate

17 Beacon Bulb Type

Halogen
LED X X
Incandescent
Fluorescent
Flash Tube

18 Lamp Rating (Hours/flashes) 50,000 hours 50,000 hours
19 Bulb Peak Intensity 2,500 lumens minimum 2,500 lumens minimum
20 Bulb Minimum Diameter 150 mm minimum 150 mm minimum

Accessories/Requirements
21 Protective Wire/Cast Guard Yes Yes
22 Rough Wall Plate If required If required
23 Mounting Base / Bracket Yes Yes
24 Replacement Lens, Quantity Yes, 1 per colour See UL-01-910A
25 Replacement Bulb / Flash Tube, Quantity Yes, 1 per colour See UL-01-910A
26 CSA Approved CSA or ULC CSA or ULC
NOTES :
1 Provide spare lenses and bulbs as indicated in the data sheets.
2 Install in locations with unobstructed and clear visibility.
3 Ensure gas detection beacons are field configured to strobe.
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DATA SHEET No. 4 OF 7

ALARM BEACONS SPEC. No. 40 70 61

DATA SHEET Prj No. 1101000074

REQ. P.O.

PLANT : REV DESCRIPTION DATE BY CHK'D APPR.

Lift Station No. 1
LOCATION :
City of Iqaluit, NU See Sheet 1

1 TAG NO. UL-01-911A UL-01-911B
2 VENDOR TBD TBD
3 MANUFACTURER See Section 40 70 60 See Section 40 70 60
4 Beacon Colour Blue Blue
5 Application High H2S High H2S
6 P&ID NO. P-605 P-605

Operating Conditions

7 Ambient Minimum -35 -35
Temp. (deg. C) Maximum 60 60

8 Vibration minimal minimal

9 Location Indoors X
Outdoors X

10 Required Rating
General Purpose
Weather Proof X
Hazardous Area X

11 Zone Rating General Purpose (weatherproof) Zone 1, Gas Groups C and D
Technical Specifications

12 MODEL: See Section 40 70 60 See Section 40 70 60

13 Mounting
Surface X X
Panel
Other (specify)

14 Housing Type / Class Type 4 or 4X Zone 1, Gas Groups C and D

15 Power Supply VAC
VDC 24VDC 24VDC

16 Beacon Version
Steady
Flash/Strobe Yes, Blue Yes, Blue
Rotate

17 Beacon Bulb Type

Halogen
LED X X
Incandescent
Fluorescent
Flash Tube

18 Lamp Rating (Hours/flashes) 50,000 hours 50,000 hours
19 Bulb Peak Intensity 200 cd 200 cd
20 Bulb Minimum Diameter 125 mm minimum 150 mm minimum

Accessories/Requirements
21 Protective Wire/Cast Guard Yes Yes
22 Rough Wall Plate If required If required
23 Mounting Base / Bracket Yes Yes
24 Replacement Lens, Quantity See UL-01-909A Yes, 1
25 Replacement Bulb / Flash Tube, Quantity See UL-01-909A Yes, 1
26 CSA Approved CSA or ULC CSA or ULC, Zone 1
NOTES :
1 Provide spare lenses and bulbs as indicated in the data sheets.
2 Install in locations with unobstructed and clear visibility.
3 Ensure gas detection beacons are field configured to strobe.
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DATA SHEET No. 5 OF 7

ALARM BEACONS SPEC. No. 40 70 61

DATA SHEET Prj No. 1101000074

REQ. P.O.

PLANT : REV DESCRIPTION DATE BY CHK'D APPR.

Lift Station No. 1
LOCATION :
City of Iqaluit, NU See Sheet 1

1 TAG NO. UL-01-912A UL-01-912B
2 VENDOR TBD TBD
3 MANUFACTURER See Section 40 70 60 See Section 40 70 60
4 Beacon Colour Red Red
5 Application High LEL High LEL
6 P&ID NO. P-605 P-605

Operating Conditions

7 Ambient Minimum -35 -35
Temp. (deg. C) Maximum 60 60

8 Vibration minimal minimal

9 Location Indoors X
Outdoors X

10 Required Rating
General Purpose
Weather Proof X
Hazardous Area X

11 Zone Rating General Purpose (weatherproof) Zone 1, Gas Groups C and D
Technical Specifications

12 MODEL: See Section 40 70 60 See Section 40 70 60

13 Mounting
Surface X X
Panel
Other (specify)

14 Housing Type / Class Type 4 or 4X Zone 1, Gas Groups C and D

15 Power Supply VAC
VDC 24VDC 24VDC

16 Beacon Version
Steady
Flash/Strobe Yes, Red Yes, Red
Rotate

17 Beacon Bulb Type

Halogen
LED X X
Incandescent
Fluorescent
Flash Tube

18 Lamp Rating (Hours/flashes) 50,000 hours 50,000 hours
19 Bulb Peak Intensity 200 cd 200 cd
20 Bulb Minimum Diameter 125 mm minimum 150 mm minimum

Accessories/Requirements
21 Protective Wire/Cast Guard Yes Yes
22 Rough Wall Plate If required If required
23 Mounting Base / Bracket Yes Yes
24 Replacement Lens, Quantity See UL-01-910A Yes, 1
25 Replacement Bulb / Flash Tube, Quantity See UL-01-910A Yes, 1
26 CSA Approved CSA or ULC CSA or ULC, Zone 1
NOTES :
1 Provide spare lenses and bulbs as indicated in the data sheets
2 Install in locations with unobstructed and clear visibility
3 Ensure gas detection beacons are field configured to strobe
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DATA SHEET No. 6 OF 7

ALARM BEACONS SPEC. No. 40 70 61

DATA SHEET Prj No. 1101000074

REQ. P.O.

PLANT : REV DESCRIPTION DATE BY CHK'D APPR.

Lift Station No. 1
LOCATION :
City of Iqaluit, NU See Sheet 1

1 TAG NO. UL-01-913A UL-01-913B
2 VENDOR TBD TBD
3 MANUFACTURER See Section 40 70 60 See Section 40 70 60
4 Beacon Colour Amber Amber
5 Application HVAC Fault HVAC Fault
6 P&ID NO. P-605 P-605

Operating Conditions

7 Ambient Minimum -35 -35
Temp. (deg. C) Maximum 60 60

8 Vibration minimal minimal

9 Location Indoors X
Outdoors X

10 Required Rating
General Purpose
Weather Proof X
Hazardous Area X

11 Zone Rating General Purpose (weatherproof) Zone 1, Gas Groups C and D
Technical Specifications

12 MODEL: See Section 40 70 60 See Section 40 70 60

13 Mounting
Surface X X
Panel
Other (specify)

14 Housing Type / Class Type 4 or 4X Zone 1, Gas Groups C and D

15 Power Supply VAC
VDC 24VDC 24VDC

16 Beacon Version
Steady Yes, Amber Yes, Amber
Flash/Strobe
Rotate

17 Beacon Bulb Type

Halogen
LED X X
Incandescent
Fluorescent
Flash Tube

18 Lamp Rating (Hours/flashes) 50,000 hours 50,000 hours
19 Bulb Peak Intensity 200 cd 200 cd
20 Bulb Minimum Diameter 125 mm minimum 150 mm minimum

Accessories/Requirements
21 Protective Wire/Cast Guard Yes Yes
22 Rough Wall Plate If required If required
23 Mounting Base / Bracket Yes Yes
24 Replacement Lens, Quantity See UL-01-908A Yes, 1
25 Replacement Bulb / Flash Tube, Quantity See UL-01-908A Yes, 1
26 CSA Approved CSA or ULC CSA or ULC, Zone 1
NOTES :
1 Provide spare lenses and bulbs as indicated in the data sheets.
2 Install in locations with unobstructed and clear visibility.
3 Ensure HVAC beacons are field configured to steady burn.
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DATA SHEET No. 7 OF 7

ALARM BEACONS SPEC. No. 40 70 61

DATA SHEET Prj No. 1101000074

REQ. P.O.

PLANT : REV DESCRIPTION DATE BY CHK'D APPR.

Lift Station No. 1
LOCATION :
City of Iqaluit, NU See Sheet 1

1 TAG NO. UL-01-914A UL-01-914B
2 VENDOR TBD TBD
3 MANUFACTURER See Section 40 70 60 See Section 40 70 60
4 Beacon Colour Amber Amber
5 Application Boiler Fault Boiler Fault
6 P&ID NO. P-605 P-605

Operating Conditions

7 Ambient Minimum -35 -35
Temp. (deg. C) Maximum 60 60

8 Vibration minimal minimal

9 Location Indoors X
Outdoors X

10 Required Rating
General Purpose X
Weather Proof X
Hazardous Area

11 Zone Rating General Purpose (weatherproof) General Purpose
Technical Specifications

12 MODEL: See Section 40 70 60 See Section 40 70 60

13 Mounting
Surface X X
Panel
Other (specify)

14 Housing Type / Class Type 4 or 4X General Purpose

15 Power Supply VAC
VDC 24VDC 24VDC

16 Beacon Version
Steady Yes, Amber Yes, Amber
Flash/Strobe
Rotate

17 Beacon Bulb Type

Halogen
LED X X
Incandescent
Fluorescent
Flash Tube

18 Lamp Rating (Hours/flashes) 50,000 hours 50,000 hours
19 Bulb Peak Intensity 200 cd 200 cd
20 Bulb Minimum Diameter 125 mm minimum 125 mm minimum

Accessories/Requirements
21 Protective Wire/Cast Guard Yes Yes
22 Rough Wall Plate If required If required
23 Mounting Base / Bracket Yes Yes
24 Replacement Lens, Quantity See UL-01-908A See UL-01-908A
25 Replacement Bulb / Flash Tube, Quantity See UL-01-908A See UL-01-908A
26 CSA Approved CSA or ULC CSA or ULC
NOTES :
1 Provide spare lenses and bulbs as indicated in the data sheets.
2 Install in locations with unobstructed and clear visibility.
3 Ensure boiler fault beacons are field configured to steady burn.
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DATA SHEET No. 1 OF 1

CH4 (LEL) GAS DETECTION SPEC. No. 40 70 61

DATA SHEET Prj No. 1101000074

REQ. P.O.

PLANT : REV DESCRIPTION DATE BY CHK'D APPR.

Lift Station No. 1
LOCATION : 1 Issued for Tender 5/24/2023 JM AG BP

City of Iqaluit, NU 0 Issued for 90% Review 2/27/2023 JM JS BP
1 TAG NO. AIT-01-906 and AE-01-906 AIT-01-916 and AE-01-916 AEB-SPARE01
2 VENDOR TBD TBD Same as AE-01-906
3 MANUFACTURER See Section 40 70 60 See Section 40 70 60 Same as AE-01-906

4 SERVICE Air, Electrical Room Air, Pump Room

5 P&ID NO. P-605 P-605
Operating Conditions

6 Ambient Minimum -30 -30
Temp. (deg. C) Maximum 60 60

7 Gas Components Methane Methane
8 Mol Wt. or Sp. Gr. 16.04 g/mol 16.04 g/mol
9 Distance from Source (m)  <5 m <5 m

10 Humidity 5 to 95% RH 5 to 95% RH
11 Vibration minimal minimal

12 Location Indoors X X
Outdoors

Detector
13 MODEL: See Section 40 70 60 See Section 40 70 60
14 Sensor Tag AE-01-906 AE-01-916 AEB-SPARE01

15 Method
Diffusion
Solid State
Infrared or Catalytic X X

16 Housing Type / Class Type 4X Zone 1 Hazardous 
Monitor or Transmitter

17 MODEL: See Section 40 70 60 See Section 40 70 60
18 Monitor/Transmitter/Signal Converter Tag: AIT-01-906 AIT-01-916

19 Type Monitor Local
Remote X X

20 Dual Channel / Single Channel Single Single
21 Housing Type / Class Type 4X Type 4X

22 Transmitter Integral
Remote X X

23 Transmitter Output Analog 4-20 mA 4-20 mA
Digital Instrument Fault, High Alarms Instrument Fault, High Alarms

24 Zero Adj.
25 Span 0-100% LEL 0-100% LEL

26 Adjustable Alarm Yes Yes
Range Shutdown Yes Yes

27 Meter

28 Power Supply VAC
VDC 24 24

29 Running Lights
Power X X
Alarm X X
Shutdown X X

30 Test Switch current test jacks current test jacks
31 Sensitivity Adj. Yes Yes
32 Drift % (Zero Drift) <1% <1%
33 Response 0 - 2 Sec.
34 Repeatability % 1% 1%

Accessories

35 Alarm Relay SPDT / Rating
DPDT / Rating 250VAC, 5A 250VAC, 5A

36 Rack N/A, wall-mount N/A, wall-mount
37 Use of Calibration Kit Yes Yes
38 Alarm Reset Yes Yes
39 On / Off Switch No No
40 CSA Approved CSA or ULC CSA or ULC
NOTES :
1 Calibration kit w/ tubing to be provided 
2 Calibration to scale output form 0-100% LEL on 4-20mA signal
3 Spare analyzer probe to be stored on site in its original packaging
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DATA SHEET No. 1 OF 1

CO GAS DETECTION SPEC. No. 40 70 61

DATA SHEET Prj No. 1101000074

REQ. P.O.

PLANT : REV DESCRIPTION DATE BY CHK'D APPR.

Lift Station No. 1
LOCATION : 1 Issued for Tender 5/24/2023 JM AG BP

City of Iqaluit, NU 0 Issued for 90% Review 2/27/2023 JM JS BP
1 TAG NO. AIT-01-918 and AE-01-918 AED-SPARE01
2 VENDOR TBD Same as AE-01-918
3 MANUFACTURER TBD Same as AE-01-918

SERVICE Electrical Room

5 P&ID NO. P-605
Operating Conditions

6 Ambient Minimum 0
Temp. (deg. C) Maximum 40

7 Gas Components Carbon Monoxide
8 Mol Wt. or Sp. Gr. 28.01 g/mol
9 Distance from Source (m)

10 Humidity 0 to 99% RH
11 Vibration

12 Location Indoors X
Outdoors

Detector
13 MODEL: See Section 40 70 60
14 Sensor Tag AE-01-918 AED-SPARE01

15 Method
Diffusion
Solid State
Electro-Chemical X

16 Housing Type / Class NEMA 4X
Monitor or Transmitter

17 MODEL: See Section 40 70 60

18 Type Monitor Local
Remote X

19 Dual Channel / Single Channel Single
20 Housing Type / Class NEMA 4X

21 Transmitter Integral
Remote X

22 Transmitter Output 4-20 mA
23 Zero Adj.
24 Span 0-100 ppm

25 Adjustable Alarm Yes
Range Shutdown Yes

26 Meter

27 Power Supply VAC
VDC 24

28 Running Lights
Power X
Alarm X
Shutdown X

29 Test Switch Yes
30 Sensitivity Adj. Yes
31 Drift 0 - 1% (Zero Drift) Less than 2% per year
32 Response 0 - 2 Sec. 1 sec
33 Repeatability 0 - 1% 1%

Accessories

34 Alarm Relay SPDT / Rating
DPDT / Rating 250VAC, 5A

35 Rack N/A, wall-mount
36 Use of Calibration Kit Yes
37 Alarm Reset Yes
38 On / Off Switch No
39 CSA Approved General Purpose
NOTES :

1. Calibration to scale output for 0-50 ppm of CO on 4-20mA signal, alarm at 10 ppm and 20 ppm.
2. Calibration kit to be inlcuded and stored on-site.
3. Store spare sensor within storage cabinet located at LS No. 1.
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DATA SHEET No. 1 OF 1

DOOR SWITCH SPEC. No. 40 70 61

DATA SHEET Prj No. 1101000074

REQ. P.O.

PLANT: REV DESCRIPTION DATE BY CHK'D APPR.

Lift Station No. 1

LOCATION : 1 Issued for Tender 5/24/2023 JM AG BP

City of Iqaluit, NU 0 Issued for 90% 2/27/2023 JM JS BP
1 TAG NO. ZSC-01-202 ZSC-01-203
2 VENDOR TBD TBD
3 MANUFACTURER See Specification 40 70 60 See Specification 40 70 60

4 SERVICE Door Switch, monitoring access Door Switch, monitoring access

5 Line No. & Spec N/A N/A
6 P&ID NO. P-605 P-605

Operating Conditions

7 Ambient Minimum -40 degC -40 degC
Temp. (deg. C) Maximum 40 degC 40 degC

8 Location Indoors Electrical Room Door Pump Room Door (Zone 1)
Outdoors

Equipment Body
9 Body Type Micro Switch Micro Switch

10
11 Body Rating General Purpose Zone 1 Explosion Proof
12
13
14
15
16
17
18

Electrical
19 Contact Style FORM C FORM C
20 Connection 1/2" NPT 1/2" NPT
21 Signal Contacts close when door closed Contacts close when door closed
22 Sensor Type Magnetic / Inductive Magnetic / Inductive
23
24
25
26
27

Other
28
29
30
31
32
33

Service Conditions
34
35
36
37
38
39
40
41
42
43 Area Classification Class Div Group 1 1 C, D
44 CSA Approval General Purpose Zone 1 Rated
45 Model Number TBD TBD
NOTES :
1 Mounting Hardware to allow easy adjustment, with minimal impact on opening.
2 Pump Room door switch to be Zone 1 hazardous area rated, and constructed of materials resistant to the corrosive effects of H2S gas.
3 Contacts rated for 24 Vdc, 2A.
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DATA SHEET No. 1 OF 1

 H2S GAS DETECTION SPEC. No. 40 70 61

DATA SHEET Prj No. 1101000074

REQ. P.O.

PLANT : REV DESCRIPTION DATE BY CHK'D APPR.

Lift Station No. 1
LOCATION : 1 Issued for Tender 5/24/2023 JM AG BP

City of Iqaluit, NU 0 Issued for 90% Review 2/27/2023 JM JS BP
1 TAG NO. AIT-01-905 and AE-01-905 AIT-01-915 and AE-01-915 AEA-SPARE01 and AIT-SPARE01
2 VENDOR TBD TBD Same as AE-01-905
3 MANUFACTURER See Section 40 70 60 See Section 40 70 60 Same as AE-01-905

SERVICE Air, Electrical Room Air, Pump Room

5 P&ID NO. P-605 P-605
Operating Conditions

6 Ambient Minimum -30 -30
Temp. (deg. C) Maximum 60 60

7 Gas Components Hydrogen Sulfide Hydrogen Sulfide
8 Mol Wt. or Sp. Gr. 34.08 g/mol 34.08 g/mol
9 Distance from Source (m)

10 Humidity 5 to 95% RH 5 to 95% RH
11 Vibration

12 Location Indoors X X
Outdoors

Detector
13 MODEL: See Section 40 70 60 See Section 40 70 60
14 Sensor Tag AE-01-905 AE-01-915

15 Method
Diffusion
Solid State
Electro-Chemical X X

16 Housing Type / Class Type 4X Zone 1 Hazardous
Monitor or Transmitter

17 MODEL: See Section 40 70 60 See Section 40 70 60 Same as AIT-01-905
18 Monitor/Transmitter/Signal Converter Tag: AIT-01-905 AIT-01-915 AIT-SPARE01

19 Type Monitor Local
Remote X X

20 Dual Channel / Single Channel Single Single
21 Housing Type / Class Type 4X Type 4X

22 Transmitter Integral
Remote X X

23 Transmitter Output 4-20 mA 4-20 mA
24 Zero Adj.
25 Span 0-100 ppm 0-100 ppm

26 Adjustable Alarm Yes Yes
Range Shutdown Yes Yes

27 Meter

28 Power Supply VAC
VDC 24 24

29 Running Lights
Power X X
Alarm X X
Shutdown X X

30 Test Switch Yes Yes
31 Sensitivity Adj. Yes Yes
32 Drift 0 - 1% (Zero Drift) Less than 2% per year Less than 2% per year
33 Response 0 - 2 Sec. 1 sec 1 sec
34 Repeatability 0 - 1% 1% 1%

Accessories

35 Alarm Relay SPDT / Rating
DPDT / Rating 250VAC, 5A 250VAC, 5A

36 Rack N/A, wall-mount N/A, wall-mount
37 Use of Calibration Kit Yes Yes
38 Alarm Reset Yes Yes
39 On / Off Switch No No
40 CSA Approved CSA or ULC CSA or ULC
NOTES :
1 Calibration to scale output for 0-50 ppm of H2S on 4-20mA signal. High and high high alarm setpoints to be set to 4ppm and 8ppm respectively.
2 Calibration kit to be inlcuded and stored on-site.
3 Spare analyzer probe to be stored on site in its original packaging.
4 Spare transmitter to be stored on site in its original packaging.
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DATA SHEET No. 1 OF 1

LEVEL SWITCHES SPEC. No. 40 70 61

DATA SHEET Prj No. 1101000074

REQ. P.O.

PLANT: REV DESCRIPTION DATE BY CHK'D APPR.

Lift Station No. 1
LOCATION : 1 Issued for Tender 5/24/2023 JM AG BP

City of Iqaluit, NU 0 Issued for 90% Review 2/27/2023 JM JS BP
1 TAG NO. LSHH-01-013 LSA-SPARE01
2 VENDOR TBD Same as LSHH-01-013
3 MANUFACTURER See Section 40 70 60 Same as LSHH-01-013
4 SERVICE Wastewater
5 SOUR SERVICE Yes
6 LINE NO. / VESSEL NO. N/A
7 LINE SIZE / SCH. NO. N/A
8 P&ID NO. P-604

Operating Conditions
9 Liquid Upper Liquid Lower

10 Sp. Gr. Upper Sp. Gr. Lower 1.02 1
11 Pres. Normal Pres. Max. (kPag) Atmosphere Atmosphere
12 Temp. Normal Temp. Max.(deg. C) 5 25
13 Minimum Specific Gravity 10°C 1.00

Body
14 Type
15 Material polypropylene
16 Top Conn. Location
17 Bottom Conn. Location
18 Conn. Size & Rating
19 Model No. See Section 40 70 60

Float Or Displacer
20 Material polypropylene
21 Diameter & / or Length (mm)
22 Extension
23 Air Fin
24 Spring Material
25 Sleeve Material
26 Rod Material PVC cable
27 Length (mm) 10000 minimum

Switch
28 Type Form C
29 Hermetically Sealed Y
30 Quantity 1
31 Form C
32 Enclosure: W.P. , E.P. , G.P. W.P.
33 Conduit Conn. Size & Type N/A
34 Rating: Volts 250Vac
35 CY or D.C.
36 Amps Watts 1A
37 HP -
38 Load Type -
39 Minimum Differential

40 Differential Fixed
Adjust.

41 Adjustment: Internal
External

42 Contacts:
Open / Close Open

On Process Incr/Decr On Increase

Accessories
43 Breather Vent & Drain
44 CSA Approved CSA or ULC, Zone 1 CSA or ULC, Zone 1 
NOTES :
1 Wet Well Level Switches
2 Attached cable to fixed point at floor height.
3 Ensure installation allows operations to adjust levels easily without confined space entry.
4 Spare device to remain in package and stored on site in shelving unit.
5 Bulb shall be rated Zone 1 and be intrinsically safe.
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DATA SHEET No. 1 OF 2

FLOWMETER - MAGNETIC SPEC. No. 40 70 61

DATA SHEET Prj. No. 1101000074

REQ. P.O.

PLANT: REV DESCRIPTION DATE BY CHK'D APPR.

Lift Station No. 1
LOCATION : 1 Issued for Tender 5/24/2023 JM AG BP

City of Iqaluit, NU 0 Issued for 90% Review 2/27/2023 JM JS BP
1 TAG NO. : SEE SHEET 2 VENDOR :  See Spec 40 70 60 for list of acceptable suppliers
2 SERVICE : SEE SHEET 2 MANUFACTURER :  See Spec 40 70 60 for list of acceptable make & models

General

3 Description Recorder X Indicator Blind Controller X Transmitter Integ Other

4 Case X Mfr.Std Nominal Size (mm) Colour: Mfr.Std Other

5 Mounting Flush X Surface Yoke Other

6 Enclosure Class Gen.Purp Weath.Prf X Exp.Proof Zone 1 IS System Other

7 Power Supply X 120V 60Hz Other X AC DC Volts 120VAC

8 Chart Type Strip Roll Fold 12" Circular Time Marks Range No.

9 Chart Drive Spring Electric Pneumatic Chart Speed

Wind Power Air Pressure (kPa)
10 Scales Type Range  1 2 3 4

11 CSA Approved X Yes NO

Transmitter

12 Transmitter Output X 4 - 20 mA 10 - 50 mA 20 - 100 kPa (3 - 15 psig) Other Digital Pulse Output

For Receiver See Spec. Sheet

Controller
13 Control Modes P=Prop (Gain) ,     I=Integral (Auto Reset) ,     D=Derivative (Rate) , Sub:     S=Slow     F=Fast

P PI PD IF DF DS Other

14 Action On Measurement Increase Output: Increases Decreases

15 Auto-Man Switch No. Positions External Internal Integral Bumpless Balance Gauge

16 Set Point Adj. Manual Extrnal Remote Other

17 Manual Regulator None Mfr Std Other

18 Output 4 - 20 mA 10 - 50 mA 20 - 100 kPa (3 - 15 psig) Other

Differential Unit

19 Service Flow Level Diff. Pressure Other

20 Element Type Diaphragm Bellows Mercury Other

21 Material Body Element Drain/Vent
22 Rating Body Rating (kPa) Overrange (kPa)

23 Diff. Range Fixed Adj. Range (kPa) Calibrated Range (kPa)
Elevation Suppresion

24 Process Data Fluid Flow Unit Flow Normal Full Scale
Max. Pressure (psig) Max. Temperature (deg. F)

25 Process Conn. 1/2" NPT Other

Accessories
26 Alarm Switches Quant. Form Rating

27 Function Meas.Var. Deviation On Measurement Increase Contacts: Open Close

28 Options Pressure Element Range (kPa) Material

Temp. Element Range (deg. C) Type

Filt.-Reg. Supply Gauge Output Gauge Chart & Inkset

Valve Manifold Cond. Pots Adj. Damper Integral Sq.Rt. Ext.

X Integrator Mounting Yoke Other Digital Pulse Output

Notes :
1 Flow meters must be rated for the area of install, and have liners suitable for wastewater applications.
2 Transmitter shall provide digital pulse output for volume totalization.
3 Spare devices to remain onsite in shelving unit in their original packaging.
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DATA SHEET No. 2 OF 2

FLOWMETER - MAGNETIC SPEC. No. 40 70 61

DATA SHEET AFE No. 1101000074

REQ. 0 P.O. 0

PLANT: REV DESCRIPTION DATE BY CHK'D APPR.

Lift Station No. 1

LOCATION :
City of Iqaluit, NU See Sheet 1
TAG NO. : See Below VENDOR :  See Spec 40 70 60 for list of acceptable suppliers
SERVICE : See Below MFR. & MODEL NO. :  See Spec 40 70 60 for list of acceptable make & models

Rev. Tag No. P&ID No. Operating Calibrated Model No. SOUR SERVICE Notes
Flow Range Service
(L/s) (L/s)

Meter Size FLUID

1 FQIT-01-150,
FE-01-150

P-604 0-90 0-120 Section 40 70 60 Yes Wastewater, Zone 1 environment 1, 2
150mm Wastewater

FQIT-SPARE01,
FE-SPARE01

Same as FQIT-01-
150, FE-01-150 Yes Wastewater, Zone 1 environment 3

NOTES :
1 Flow meters must be rated for the area of install, and have liners suitable for wastewater applications.
2 Transmitter shall provide digital pulse output for volume totalization.
3 Spare transmitter and flow element to remain onsite in its original packaging.



file : \

DATA SHEET No. 1 OF 2

NOx GAS DETECTION SPEC. No. 40 70 61

DATA SHEET Prj No. 1101000074

REQ. P.O.

PLANT : REV DESCRIPTION DATE BY CHK'D APPR.

Lift Station No. 1 2 Issued for Tender 6/27/2023 BP AG BP

LOCATION : 1 Issued for Tender Review 5/24/2023 JM AG BP

City of Iqaluit, NU 0 Issued for 90% Review 2/27/2023 JM JS BP
1 TAG NO. AIT-01-917 and AE-01-917 AIT-01-919 and AE-01-919 AEC-SPARE01
2 VENDOR TBD TBD Same as AE-01-917
3 MANUFACTURER TBD TBD Same as AE-01-917

SERVICE Electrical Room Electrical Room

5 P&ID NO. P-605 P-605
Operating Conditions

6 Ambient Minimum 0 0
Temp. (deg. C) Maximum 40 40

7 Gas Components Nitrogen Monoxide (NO) Nitrogen Dioxide (NO2)
8 Mol Wt. or Sp. Gr. 30.01 g/mol 46.01 g/mol
9 Distance from Source (m)

10 Humidity 0 to 99% RH 0 to 99% RH
11 Vibration

12 Location Indoors X X
Outdoors

Detector
13 MODEL: See Section 40 70 60 See Section 40 70 60
14 Sensor Tag AE-01-917 AE-01-919 AEC-SPARE01

15 Method
Diffusion
Solid State
Electro-Chemical X X

16 Housing Type / Class NEMA 4X NEMA 4X
Monitor or Transmitter

17 MODEL: See Section 40 70 60 See Section 40 70 60

18 Type Monitor Local
Remote X X

19 Dual Channel / Single Channel Single Single
20 Housing Type / Class NEMA 4X NEMA 4X

21 Transmitter Integral
Remote X X

22 Transmitter Output 4-20 mA 4-20 mA
23 Zero Adj.
24 Span 0-50 ppm 0-5 ppm

25 Adjustable Alarm Yes Yes
Range Shutdown Yes Yes

26 Meter

27 Power Supply VAC
VDC 24 24

28 Running Lights
Power X X
Alarm X X
Shutdown X X

29 Test Switch Yes Yes
30 Sensitivity Adj. Yes Yes
31 Drift 0 - 1% (Zero Drift) Less than 2% per year Less than 2% per year
32 Response 0 - 2 Sec. 1 sec 1 sec
33 Repeatability 0 - 1% 1% 1%

Accessories

34 Alarm Relay SPDT / Rating
DPDT / Rating 250VAC, 5A 250VAC, 5A

35 Rack N/A, wall-mount N/A, wall-mount
36 Use of Calibration Kit Yes Yes
37 Alarm Reset Yes Yes
38 On / Off Switch No No
39 CSA Approved General Purpose General Purpose
NOTES :

1. Calibration to scale output for 0-50 ppm of NO on 4-20mA signal, alarm at 10 ppm and 20 ppm.
2. Calibration to scale output for 0-5 ppm of NO2 on 4-20mA signal, alarm at 0.5 ppm and 1 ppm.
3. Calibration kit to be inlcuded and stored on-site.
4. Store spare sensors within storage cabinet located at LS No. 1
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DATA SHEET No. 2 OF 2

NOx GAS DETECTION SPEC. No. 40 70 61

DATA SHEET Prj No. 1101000074

REQ. P.O.

PLANT : REV DESCRIPTION DATE BY CHK'D APPR.

Lift Station No. 1
LOCATION :
City of Iqaluit, NU See Sheet 1

1 TAG NO. AEE-SPARE01
2 VENDOR Same as AE-01-919
3 MANUFACTURER Same as AE-01-919

SERVICE

5 P&ID NO.
Operating Conditions

6 Ambient Minimum
Temp. (deg. C) Maximum

7 Gas Components
8 Mol Wt. or Sp. Gr.
9 Distance from Source (m)

10 Humidity
11 Vibration

12 Location Indoors
Outdoors

Detector
13 MODEL:
14 Sensor Tag AEE-SPARE01

15 Method
Diffusion
Solid State
Electro-Chemical

16 Housing Type / Class
Monitor or Transmitter

17 MODEL:

18 Type Monitor Local
Remote

19 Dual Channel / Single Channel
20 Housing Type / Class

21 Transmitter Integral
Remote

22 Transmitter Output
23 Zero Adj.
24 Span

25 Adjustable Alarm
Range Shutdown

26 Meter

27 Power Supply VAC
VDC

28 Running Lights
Power
Alarm
Shutdown

29 Test Switch
30 Sensitivity Adj.
31 Drift 0 - 1% (Zero Drift)
32 Response 0 - 2 Sec.
33 Repeatability 0 - 1%

Accessories

34 Alarm Relay SPDT / Rating
DPDT / Rating

35 Rack
36 Use of Calibration Kit
37 Alarm Reset
38 On / Off Switch
39 CSA Approved
NOTES :

1. Calibration to scale output for 0-50 ppm of NO on 4-20mA signal, alarm at 10 ppm and 20 ppm.
2. Calibration to scale output for 0-5 ppm of NO2 on 4-20mA signal, alarm at 0.5 ppm and 1 ppm.
3. Calibration kit to be inlcuded and stored on-site.
4. Store spare sensors within storage cabinet located at LS No. 1
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DATA SHEET No. 1 OF 1

PRESSURE GAUGES C/W SENSOR SPEC. No. 40 70 61

DATA SHEET AFE No. 1101000074

REQ. P.O.

PLANT: REV DESCRIPTION DATE BY CHK'D APPR.
Lift Station No. 1

LOCATION : 1 Issued for Tender 5/24/2023 JM AG BP

City of Iqaluit, NU 0 Issued for 90% Review 2/27/2023 JM JS BP
1 TAG NO. : SEE BELOW VENDOR : TBD
2 SERVICE : SEE BELOW MFR. & MODEL NO. : TBD

3 Type : X Direct Connected Receiver Other Solid Front

4 Mounting : X Surface Local Flush Dial Diameter 150.0

5 Dial Color : X White with Black Markings Mfr. Std Other

6 Case Material : Cast Iron Aluminum Phenol Other Anti-corrosive material

7 Ring Type : X Screwed Hinged Slip Other

8 Pressure Element : X Bourdon Bellows Other

9 Element Material : Bronze Steel X Stnl. Stl. 316 Other

10 Socket Material : Bronze Steel X Stnl. Stl. 316 Other

11 Connection : NPT 1/4" X NPT 1/2" Bottom Back

12 Movement : Bronze X Stnl. Stl. 316 Stnl. Stl./Nylon Other

13 Options : X Liquid Filled Siphon (For Steam) Overrange Protector X Diaphragm Seal

14 Others : Dual kPa / psi readout

15 Blow Out Protection : None Disc X Back Zero Adjustment

16 Accuracy ASA STD Grade : AA (1/4%) X AA (1/2%) A (1%) B (2%)

Rev. Tag No.
P&ID No.

Qty.

Range Oper. Press.

SERVICE NotesTube Dial Norm. (kPag)

Sour Service (kPag) (kPag) Max. (kPag)

1 PG-01-151 P-604 as
required 0-1,000 0-800 200 Raw Sewage Note 1,2N 400

1 PG-SPARE01 Same as PG-01-
151

Same as PG-01-
151 Note 1,2,3

NOTES :
1 Verify range, amount and service prior to order.
2 Ensure construction materials are of materials that will not corrode due to exposure to H2S gas.
3 Spare device to remain onsite in its original packaging.
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DATA SHEET No. 1 OF 2

PRESSURE INDICATION TRANSMITTERS SPEC. No. 40 70 61

DATA SHEET Project No. 1101000074

REQ. P.O.

PLANT: REV DESCRIPTION DATE BY CHK'D APPR.
Lift Station No. 1
LOCATION : 1 Issued for Tender 5/24/2023 JM AG BP

City of Iqaluit, NU 0 Issued for 90% Review 2/27/2023 JM JS BP
1 TAG NO. See page 2 VENDOR : See Spec 40 70 60 for list of acceptable suppliers
2 SERVICE: MANUFACTURER : See Spec 40 70 60 for list of acceptable make & models

General

3 Description Recorder X Indicator Blind Controller X Transmitter Integ Other

4 Case X Mfr.Std Nominal Size (mm) Colour: X Mfr.Std Other

5 Mounting Flush Surface X Yoke Other

6 Enclosure Class Gen.Purp Weath.Prf X Ex-proof Zone 1 IS System Other Note 3

7 Power Supply 117V 60Hz Other AC X DC Volts 24V (loop)

8 Chart Type Strip Roll Fold 12" Circular Time Marks Range No.

9 Chart Drive Spring Electric Pneumatic Chart Speed

Wind Power Air Pressure (kPa)

10 Scales Type Range  1 2 3 4

11 CSA Approved X Yes NO

Transmitter

12 Transmitter Output X 4 - 20 mA 10 - 50 mA 20 - 100 kPa (3 - 15 psig) Other

For Receiver See Spec. Sheet

Controller
13 Control Modes P=Prop (Gain) I=Integral (Auto Reset) ,     D=Derivative (Rate) ,D=Derivative (Rate) , Sub: S=Slow F=Fast

P PI PD IF DF DS Other

14 Action On Measurement Increase Output: Increases Decreases

15 Auto-Man Switch No. Positions External Internal Integral Bumpless Balance Gauge

16 Set Point Adj. Manual Extrnal Remote Other

17 Manual Regulator None Mfr Std Other

18 Output 4 - 20 mA 10 - 50 mA 20 - 100 kPa (3 - 15 psig) Other

Differential Unit

19 Service Flow Level Diff. Pressure Other

20 Element Type X Diaphragm Bellows Mercury Other

21 Material Body 316SS Element Drain/Vent

22 Rating Body Rating (kPa) Overrange (kPa)

23 Diff. Range Fixed Adj. Range (kPa) Calibrated Range (kPa)

Elevation Suppresion

24 Process Data Fluid Wastewater Flow Unit Flow Normal Full Scale

Max. Pressure (kPa) Max. Temperature (deg. C)

25 Process Conn. X 1/2" NPT Other

Accessories
26 Alarm Switches Quant. Form Rating

27 Function Meas.Var. Deviation On Measurement Increase Contacts: Open Close

28 Options X Pressure Element Range 0-800kPa (kPa) Material 316SS

Temp. Element Range (deg. C) Type

Filt.-Reg. Supply Gauge Output Gauge Chart & Inkset

X Valve Manifold Cond. Pots Adj. Damper Integral Sq.Rt. Ext.

Integrator Mounting Yoke Other

Notes :
1 Transmitter to be integral to element at process. Equipment will be loop-powered with a local display.
2 Stainless Steel Tag to be supplied and installed, indicating full tag name.
3 Transmitter to be rated for the area of install, and suitable for wastewater applications.
4 Ensure pressure transmitter is complete with iso ring.
5 Spare instrument to be stored onsite in its original packaging.



2 OF 2

REQ. P.O. 0

REV DESCRIPTION DATE BY CHK'D APPR.

Adj. range Oper.

(kPa) Temp.°C 

Calib. Range SOUR

(kPag) Service

NOTES :

1

2

3

4

5

Transmitter to be integral to element at process. Equipment will be loop-powered with a local display.

Stainless Steel Tag to be supplied and installed, indicating full tag name.

Transmitter to be rated for the area of install, and suitable for wastewater applications.

Ensure pressure transmitter is complete with iso ring.

PLANT:

LOCATION :

See Below

See Below

TAG NO. :

SERVICE :

Lift Station No. 1

City of Iqaluit, NU
VENDOR :

MANUFACTURER :

See Sheet 1

Spare transmitter to remain onsite in its original packaging.

Y

3

See Spec 40 70 60 for list of acceptable suppliers

See Spec 40 70 60 for list of acceptable make and models

P-604

Station Discharge

200

400

Model No. SERVICE

0-1,000

0-800

0

SPEC. No.

Project No.

PRESSURE INDICATION TRANSMITTERS

DATA SHEET

DATA SHEET No.

Rev. Tag No.

P&ID No.

LINE_EQUIP

40 70 61

1101000074

Notes

1 PIT-01-151 Waste Water, Zone 1 environment

Oper. Press

Normal

Max

(kPag)

See Section 40 70 

60 1, 2, 3, 4

1 PIT-SPARE01 Same as PIT-01-151
5

1
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RADAR DATA SHEET No. 1 OF 1

LEVEL TRANSMITTER SPEC. No. 40 70 61

DATA SHEET Prj No. 1101000074

REQ. P.O.

PLANT: REV DESCRIPTION DATE BY CHK'D APPR.

Lift Station No. 1
LOCATION : 1 Issued for Tender 5/24/2023 JM AG BP

City of Iqaluit, NU 0 Issued for 90% Review 2/27/2023 JM JS BP
1 TAG NO. LIT-01-012 LITB-SPARE01 and LEB-SPARE01
2 VENDOR TBD Same as LIT-01-012, LE-01-012
3 MANUFACTURER See Section 40 70 60 Same as LIT-01-012, LE-01-012
4 SERVICE Raw Sewage Note 3
5 SOUR SERVICE Yes
6 TECHNOLOGY Radar
7 LINE SIZE / SCH. NO. N/A
8 P&ID NO. P-604

Operating Conditions
9 Low Range Limit High Range Limit 0.3m 10m
10 Beam Angle 10 deg
11 Temp. Min (deg. C) Temp. Max.(deg. C) -40 80
12 Accuracy rating   2mm

Process Connection
13 Body/Fitting Type mounting nipple
14 Process Connection nominal Size 1 "
15 Process Connection Termin Type threaded NPT(M)
16 Wetted Material
17 Flanged Material
18 Seal/O-Ring Material

Sensing Element
19 Detector Type Radar, See Section 40 70 60
20 Detector Style Manufacturer standard
21 Insertion Length As required
22 Cable Length As required
23 Cer/Approvals CSA, Zone 1, Category 2
24 Tag LE-01-012 LEB-SPARE01
25 Mounting Hardware As required, refer to drawings
26 Submergence Shield Yes

Transmitter
27 Transmitter Model See Section 40 70 60
28 Type Surface Mount Enclosure
29 Output Signal 4-20mA + relays
30 Enclosure type Type 4 or 4X
31 Enclosure material Polycarbonate
32 Signal Power Source 120 VAC
33 Number of Inputs 1
34 Number of Analog Outputs 1 (Level)
35 Number of Relay Outputs 6 (Transmitter Fault, digital alarms)
36 Cer/Approvals CSA
37 Tag LIT-01-012 LITB-SPARE01
38 Mounting Hardware As Required
39 Connection to Element Remote w/ integral cable

40 Analog Output (mm) 4mA 0
20mA 6m

41 Level Settings Span 0 - 10m
Empty TBD

42 Other
Open / Close Fail: Open

On Status Yes Yes

Accessories
43 Breather Vent & Drain
44 CSA Approved Yes Yes
NOTES :
1 Attached cable to fixed point at floor height.
2 Ensure installation allows operations to adjust levels easily without confined space entry.
3 Spare devices to remain in package and stored on site in shelving unit.
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DATA SHEET No. 1 OF 2

TEMPERATURE TRANSMITTERS SPEC. No. 40 70 61

DATA SHEET Prj. No. 1101000074

REQ. P.O.

PLANT : REV DESCRIPTION DATE BY CHK'D APPR.
Lift Station No. 1
LOCATION : 1 Issued for Tender 5/24/2023 JM AG BP
City of Iqaluit, NU 0 Issued for Review 2/27/2023 JM JS BP

1 TAG NO. : See Sheet 2 VENDOR :  See Spec 40 70 60 for list of acceptable suppliers
2 SERVICE : See Sheet 2 MFR. & MODEL NO. :  See Spec 40 70 60 for list of acceptable make & models

General

3 Description: X Transmitter Indicator X Blind

4 Enclosure: X General Purpose Weatherproof X Hazardous Area Rated

5 CSA Approved: X Yes No Area Class: Class 1 Div. 1 Groups C, D

6 Mounting : Flush X Surface Yoke Pipe Mount

7 Sensor Type: Filled System Thermocouple X RTD Other

Transmitter

8 Type : Pneumatic X Electronic Smart

9 Output : 20 - 100 kPa X 4 - 20 mA Others

Thermal Element

10 Class : 1A 11A 111A VA

1B 11B 111C VB

11C 11D

Thermocouple X RTD PT100 Others

11 Range : -50 to 50 Deg. C Overrange Protection

12 Bulb : X Plain Union Conn. Sanitary

13 Extension : X Rigid Angle Bendable Other

14 Insertion Length: 150 (mm) Material: 316SS

15 Capillary length : various (mm) Sensitive Length: various (mm)

Thermowell

16 Construction: X Tapered Straight Drilled Built-Up Closed End Tube Other

17 Connection Type: X Screwed Size: 1/2" NPT Flanged Size: Class RF

18 Material : X 316 S.S. Other

19 "U" Dim : various (mm) "T" Dim: various (mm)

Accessories

20 Burnout Drive: None Upscale Downscale

21 Filter & Regulator Air Supply Gauge Local Indicator Mounting Yoke

22 Portable Case Features Mounting Accessories for Wet & Dry Bulbs

NOTES :
1 Contractor to use insertion length and couple with a manufacturer-recommended cover for use in an open area
2 Pump Room temperature transmitter TT-904 to be installed within a Zone 1 rated enclosure. Electrical Room transmitter may have a general purpose enclosure.
3 Thermowells are not required unless absence of thermowell in Zone 1 area results in exposure of components to corrosion.
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DATA SHEET No. 2 OF 2

TEMPERATURE TRANSMITTERS SPEC. No. 40 70 61

DATA SHEET Prj. No. 1101000074

REQ. 0 P.O. 0
PLANT: REV DESCRIPTION DATE BY CHK'D APPR.
Lift Station No. 1
LOCATION :
Hay River, NT See Sheet 1
TAG NO. : SEE BELOW VENDOR :  See Spec 40 70 60 for list of acceptable suppliers
SERVICE : SEE BELOW MFR. & MODEL NO. :  See Spec 40 70 60 for list of acceptable make & models

Rev. Tag No.
P&ID No. Calibrated

Model
No.

Well RTD

Service NotesRange Dimensions Or Sour Proc.
Line Insul Operating U T T/C Service conn.
Size Thick (deg. C) (mm) (mm) Type

1 TT-01-903 P-605 -50 to +50 See
above Note1 Note1 RTD N NPT Air Note 1,3N/A N/A -50 to +50

1 TT-01-904 P-605 -50 to +50 See
above Note1 Note1 RTD Y NPT Air, Zone 1 environment Note 1,2,3N/A N/A -50 to +50

NOTES :
1 Contractor to use insertion length and couple with a manufacturer-recommended cover for use in an open area
2 Pump Room temperature transmitter TT-904 to be installed within a Zone 1 rated enclosure. Electrical Room transmitter may have a general purpose enclosure.
3 Thermowells are not required unless absence of thermowell in Zone 1 area results in exposure of components to corrosion.
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ULTRASONIC DATA SHEET No. 1 OF 1

LEVEL SPEC. No. 40 70 61

DATA SHEET Prj No. 1101000074

REQ. P.O.

PLANT: REV DESCRIPTION DATE BY CHK'D APPR.

Lift Station No. 1
LOCATION : 1 Issued for Tender 5/24/2023 JM AG BP

City of Iqaluit, NU 0 Issued for 90% 2/27/2023 JM JS BP
1 TAG NO. LIT-01-011 LITA-SPARE01 and LEA-SPARE01
2 VENDOR TBD Same as LIT-01-011 and LE-01-011
3 MANUFACTURER See Section 40 70 60 Same as LIT-01-011 and LE-01-011
4 SERVICE Raw Sewage Note 3
5 SOUR SERVICE Yes
6 TECHNOLOGY Ultrasonic
7 LINE SIZE / SCH. NO. N/A
8 P&ID NO. P-604

Operating Conditions
9 Low Range Limit High Range Limit 0.3m 10m
10 Beam Angle Max Lag 3-6 deg 365 m
11 Temp. Min (deg. C) Temp. Max.(deg. C) -40 90
12 Accuracy rating 0.25% range or 6mm

Process Connection
13 Body/Fitting Type mounting nipple
14 Process Connection nominal Size 1 "
15 Process Connection Termin Type threaded NPT(M)
16 Wetted Material
17 Flanged Material
18 Seal/O-Ring Material

Sensing Element
19 Detector Type Ultrasonic, See Section 40 70 60
20 Detector Style Manufacturer standard
21 Insertion Length As required
22 Cable Length As required
23 Cer/Approvals CSA, Zone 1, Intrinsic Safety
24 Tag LE-01-011 LEA-SPARE01
25 Mounting Hardware As required, refer to drawings
26 Submergence Shield Yes

Transmitter
27 Transmitter Model See Section 40 70 60
28 Type Surface Mount Enclosure
29 Output Signal 4-20mA + relays
30 Enclosure type Type 4 or 4X
31 Enclosure material Polycarbonate
32 Signal Power Source 120 VAC
33 Number of Inputs 1
34 Number of Analog Outputs 1 (Level)
35 Number of Relay Outputs 4 (Loss of Echo, digital alarms)
36 Cer/Approvals CSA, Intrinsic Safety
37 Tag LIT-01-011 LITA-SPARE01
38 Mounting Hardware As Required
39 Connection to Element Remote w/ integral cable

40 Analog Output (mm) 4mA 0
20mA 6m

41 Level Settings Span 0 - 10m
Empty TBD

42 Other
Open / Close Fail: Open

On Status Yes Yes

Accessories
43 Breather Vent & Drain
44 CSA Approved Yes Yes
NOTES :
1 Attached cable to fixed point at floor height.
2 Ensure installation allows operations to adjust levels easily without confined space entry.
3 Spare devices to remain in package and stored on site in shelving unit.
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PART 1 General 

1.1 SECTION INCLUDES 

.1 Hoist complete with motorized trolley. 

1.2 REFERENCE STANDARDS 

.1 Conform to latest revision of the following reference standards: 

.1 American Bearing Manufacturers Association (ABMA): 

.2 American Society of mechanical Engineers (ASME): 

.3 B30.16: Overhead Hoists (Underhung) Safety Standard for Cableways, 
Cranes, Derricks, Hoists, Hooks, Jacks, and Slings 

.4 American Welding Society (AWS): 

.5 National Electric Code (NEC). 

.6 National Electrical Manufacturers Association (NEMA): 

.7 MG1: Motors and Generators. 

.8 Occupational Safety and Hazard Association (OSHA): 
1.3 SUBMITTALS 

.1 Shop Drawings: Submit with the related items of equipment in accordance with 
Section 01 33 00 Submittal Procedures and Section 40 05 00 General Process 
Provisions. In addition, submit the following details: Provide the specified 
information for each type and size of motor for all motor driven equipment. The 
motor data should be updated according to the elevation of the equipment 
installation location. 

.1 Data regarding hoisting equipment characteristics and performance   

.2 Manufacturer’s product data, specifications, and color charts for shop 
painting. 

.3 Certified setting plans, with tolerances. 

.4 Manufacturer’s literature as needed to supplement certified data. 

.5 Shop and field-testing procedures, and equipment to be used. 

.6 Shop inspection reports. 

.7 Recommendations for short and long-term storage. 

.8 Qualifications of field service engineer. 

.9 Number of service person-days provided and per diem field service rate. 

.10 Provide scaled drawing height and weight of equipment serviced by the 
hoisting equipment including trolley, chain, hook height and travel 
dimensions. 

1.4 OPERATING AND MAINTENANCE DATA  

.1 Provide all information to be incorporated into the operation and maintenance 
manual as specified in Section 01 78 00 Closeout Submittals. Include the 

http://linkmanager.ihs.com/LinkManagerService/LKMLink.aspx?LinkRefName=ASME+B30.16&RefGroupId=31
http://linkmanager.ihs.com/LinkManagerService/LKMLink.aspx?LinkRefName=NEMA+MG+1&RefGroupId=31
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following, in addition to that information specified in Section 01 66 00 Common 
Product Requirements and the specific information listed for various equipment 
items in the specific specifications: 

.1 Complete description of operation and maintenance procedures and 
requirements including manufacturer’s recommended maintenance 
schedule. 

.2 Diagrams and tables illustrating speed/torque characteristics for installed 
motor. 

.3 General arrangement and detailed drawings. 

.4 Lifting instructions. 

.5 Wiring diagrams for power and control schematics. 

.6 Parts catalogues with complete list of repair and replacement parts with 
section drawings, illustrating the connection and the parts manufacturer’s 
identifying numbers. 

1.5 SHIPMENT, PROTECTION AND STORAGE 

.1 Refer to the general provisions in Section 01 61 00 Common Product 
Requirements and Section 40 05 00 General Provisions Process. 

.2 Ship, protect and store equipment in a manner that prevents damage or 
premature aging. 

.3 Protect equipment with motors from moisture, condensation and dust during 
shipping, storage, and installation. 

.4 Handle equipment with suitable lifting equipment. 

.5 Store equipment in heated, dry, weather-protected enclosure. 

PART 2 Products 

2.1 GENERAL 

.1 Provide hoist complete with motorized trolley for installation in the new Lift 
Station No. 1 

.2 Capacity: 1,500 kilograms 

.3 Lift: 8 meters 

.4 Lift Speed: 6/1 MPM 

.5 Pendant: 7 m 

.6 Complete Trolley System with Wheels 

.7 Trolley Speed: 25/6.3 MPM 

.8 Galvanized Chain and Chain Container 



City of Iqaluit 
LS No. 01, SRS and Lower 
Sewer 

HOISTS Section 41 22 23 
Page 3 of 3 

 
.9 Hook  

2.2 ELECTRICAL REQUIREMENTS 

.1 Provide all equipment for operation in a classified area (Zone 1, Category 2, 
Groups C and D) - explosion proof. 

.2 575 Volts, 3PH, 60 Hz. 

2.3 ACCEPTABLE MANUFACTURERS 

.1 Stahl (model no. ST20081016210UD2A07) or equivalent. 

PART 3 Execution 

3.1 INSTALLATION 

.1 Coordinate the design of the monorail beam with the hoist with motorized trolley 
design to ensure the pieces are appropriately assembled for operation at the Lift 
Station No.1. 

.2 Ensure the equipment is properly installed and aligned on the monorail beam in 
the Lift Station No. 1. 

.3 Provide lamacoid label with equipment tag to clearly identify the motor. 

3.2 DEMONSTRATION AND OPERATIONAL TESTING 

.1 Perform mechanical tests to ensure equipment is coupled and aligned properly. 

.2 Perform electrical tests by checking voltage and current draw on motor at load 
and compare to nameplate data in accordance with testing requirements outlined 
in Division 1 and electrical specifications. 

.3 Perform operational test of the equipment in the field to verify performance. 

.4 For each item of equipment, attach test documentation to Form 103 (Refer to 
Section 01 79 00). 

END OF SECTION 
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Part 1 General 

1.1 SCOPE 

.1 Requirements for supply, supervision of installation testing and commissioning of 
the following, as required for complete and proper installation: 

.1 Three (3) submersible chopper pumps and all ancillary components 
described in this technical specification for transferring raw wastewater 
from the Lift Station No. 1 located at the City of Iqaluit.  

.2 Supply the pumps from a single manufacturer to ensure coordination and 
compatibility of equipment.  

.3 Coordinate dimensions to ensure all equipment fits in the allocated space as 
presented on the Drawings.   

.4 Provide controls to meet the functionality outlined in this section. 

1.2 RELATED SECTIONS 

.1 Section 01 33 00 - Submittal Procedures 

.2 Section 01 61 00 – Common Product Requirements 

.3 Section 01 78 00 – Closeout Submittals 

.4 Section 01 79 00 – Demonstration and Training 

.5 Section 01 91 13 – General Commissioning Requirements 

.6 Section 40 05 00 – General Provisions Process 

.7 Section 40 05 05 – Process Pumps General Requirements 

.8 Section 40 05 50 – Electric Motors Less Than 150kW 

.9 Section 40 05 40 – Process Identification 

1.3 REFERENCE STANDARDS 

.1 All equipment to be CSA approved.  

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

.3 American Gear Manufacturers Association (AGMA) 

.4 American Society of Mechanical Engineers (ASME) 

.5 American National Standards Institute (ANSI) 

.6 Institute of Electrical and Electronics Engineers (IEEE) 

.7 National Electrical Code (NEC) 

.8 American Bearing Manufacturers Association (ABMA) 
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1.4 SUBMITTALS 

.1 Product Data: 

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

.2 A copy of this section indicating conformance or acceptance of each 
clause.  Non-conformance or variation must be indicated by a cross (‘X’). 

.3 A Letter of Compliance, which confirms any variances with the Contract 
Plans and Specifications and provides further explanations where 
necessary to adequately define the scope of supply.   

.2 Shop Drawings: 

.1 Provide shop drawings: in accordance with Section 01 33 00 - Submittal 
Procedures. 

.2 Dimensional plan and section drawings of the equipment mounted in the 
structure, showing all utility connections and requirements, and anchor 
bolt locations.  Where applicable, drawings will show connection to 
associated equipment provided by others. 

.3 Approximate weight of each component or piece of equipment. 

.4 Manufacturers’ catalog information, descriptive literature, specifications, 
and identifications of material of construction. 

.5 Power and control wiring diagrams, including terminal layout with 
numbers, panel construction and panel layout drawings, and control 
schematics diagrams.  Control diagrams will also include a description of 
operation. 

.6 Manufacturers’ performance data for all drives. 

.7 Process equipment control philosophy, control system hardware details, 
I/O list and memory map with addresses for status and control variable 
points to be made available to Plant Control System (PCS) via 
communications link. 

.8 List of spare parts to be furnished. 

.9 The data and specifications for each unit must include, but not be limited 
to the following: 
.1 Pumps 

.1 Manufacturer 

.2 Type and Model 

.3 RPM at rated condition 

.4 Size of suction flange 

.5 Size of discharge flange 

.6 Complete performance curves showing capacity versus head, 
NPSH required 

.7 Pump efficiency, and BHP 

.8 Net weight of pump and baseplate 

.9 Type of coupling; and 
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.10 Base and anchor bolt details. 

.2 Motor 
.1 Name of manufacturer 
.2 Type and model 
.3 Type of bearings and method of lubrication 
.4 Horsepower rating and service factor 
.5 Temperature rise and insulation rating 
.6 Full load rotational speed 
.7 Net weight 
.8 Efficiency of full, 3/4, and 1/2 load 
.9 Full load current; and 
.10 Locked rotor current. 

.3 Pump shop testing certificates 

.4 Operation and Maintenance Data: 

.1 Supply maintenance data in accordance with Section 01 78 00 - Closeout 
Submittals. 

.2 Operation and maintenance manuals must include the following: 

.1 Equipment function, normal operating characteristics, and limiting 
conditions. 

.2 Assembly, installation, alignment, adjustment, and checking 
instructions. 

.3 Operating instructions for start-up, routine and normal operation, 
regulation and control, shutdown, and emergency conditions. 

.4 Lubrication and maintenance instructions. 

.5 Guide to troubleshooting. 

.6 Parts lists and predicted life of parts subject to wear. 

.7 Outline, cross-section, and assembly drawings, engineering data; 
and wiring diagrams. 

.8 Test data and performance curves, where applicable. 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with Section 01 61 00 - 
Common Product Requirements. 

.2 Delivery: 

.1 Deliver materials to the project in original, unopened packages and 
labeled to clearly identify product name and manufacturer. 

.2 Items to be shipped as complete assemblies expect where partial 
disassembly is required by transportation regulations or for protection of 
components.  
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.3 Materials must be packaged to minimize or eliminate the possibility of 

damage during shipping. 
.4 Sequence deliveries to avoid delays but minimize on site storage. 

.3 Storage and Handling: 

.1 Store and handle in strict compliance with manufacturer's 
recommendations. 

.2 All materials to be thoroughly inspected upon receipt and all 
discrepancies, deficiencies, and/or damages to be immediately reported, 
in writing, to the supplier. 

.3 All damages incurred during shipment to be noted on the carrier's Bill of 
Lading and immediately reported, in writing, to the supplier. 

.4 All materials to be properly stored on planks or dunnage, out of water and 
covered to protect from damage from any cause. 

1.6 QUALITY ASSURANCE 

.1 The Contractor will be responsible for coordination and installation of products 
provided under this Section. 

.2 The Supplier must furnish all equipment covered by this specification by one 
Manufacturer and furnish complete with motor and appurtenances. Equipment to 
be supplied as a product from a single Manufacturer regularly engaged in the 
production of equipment for the specified use. The Manufacturer must have the 
sole responsibility for the proper functioning of the equipment as furnished. 

.3 The equipment will include all necessary safety devices, such as machinery 
guards, emergency stops, warning labels, and similar items. 

.4 Shop-test all pumps to verify flows vs TDH specified in Part 2 of this 
specification. Provide testing certificates before pump shipment approval. 

.5 Balance 

.1 All rotating parts must be accurately machined and must be in as nearly 
perfect rotational balance as practicable. Excessive vibration is sufficient 
cause for rejection of the equipment. The mass of the unit and its 
distribution must be such that resonance at normal operating speeds is 
avoided. In any case, the unfiltered vibration displacement (peak-to-peak), 
as measured at any point on the machine, must meet Hydraulic Institute 
standards. 

.2 At any operating speed, the ratio of rotational speed to the critical speed of 
a unit or its components must be less than 0.8 or more than 1.3 

1.7 WARRANTY 

.1 The Supplier/Manufacturer must warrant against any defects in material or 
workmanship to the equipment and coating for a period of 12 months from 
successful equipment commissioning. 
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Part 2 Products 

2.1 FUNCTION 

.1 Provide three (3) submersible chopper pumps which will operate in 
lead/lag/standby configuration to transfer raw wastewater from the Lift Station 
No. 1 located at the City of Iqaluit. Depending on the influent wastewater flow to 
the wetwell of the Lift Station No.1, one pump or two pumps will operate as duty 
while the third pump will be a standby. One pump must be able to handle current 
wastewater flows in the range from 11 to 50 L/s and two pumps must be able to 
handle future influent flows in the range from 50 L/s to 80 L/s. 

.2 Equipment must be designed and selected for intermittent pumping of raw 
unscreened wastewater containing grit, big solids and fibrous materials. Pumps 
must be specifically designed to pump waste solids at heavy consistencies 
without plugging or dewatering of the solids. Materials must be chopped and 
conditioned by the pump as an integral part of the pumping action. The pump 
must have the ability to chop through and pump high concentrations of solids 
such as plastics, heavy rags, grease and hair balls, wood, paper products and 
stringy materials without plugging in both tests and field applications.  Solids 
concentration will be between 0 to 10,000 mg/L with abrasive material present.  
The pumped fluids are expected to range in temperatures between 8 degrees 
and 18 degrees Celsius.  

.3 The chopper pumps will be installed in the wetwell of the Lift Station No. 1 which 
is rated Zone 1, Category 2, Groups C and D area and as such the pumps and 
associated elements are to be certified for installation in such classified area.  

2.2 EQUIPMENT TAG NUMBERS 

.1 P-01-100, P-01-200 and P-01-300 

2.3 DESIGN STANDARD AND ACCEPTABLE MANUFACTURERS 

.1 Supply products modified as necessary by the Manufacturer to provide the 
specified features and to meet the specified operating conditions. 

.2 Acceptable manufacturers are: 

.1 Vaughan Co. Inc. Pump Model SAV-145 

2.4 OPERATING CONDITIONS 

.1 Provide chopper pumps with capacity to pump raw wastewater according to the 
following system conditions: 

.1 When only one chopper pump is operating, the following system 
conditions must be satisfied: 

 
Flow (L/s) 20.0 30.0 40.0 45.0 48.0 
TDH (m) 13.7 15.7 18.7 20.4 21.6 
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.2 When two chopper pumps are operating, the following system conditions 
must be satisfied: 

 
Flow (L/s) 45.0 50.0 60.0 70.0 80.0 90.0 
TDH (m) 20.4 22.4 25.4 30.1 35.3 41.2 

 

2.5 MATERIALS  
.1 Casing: Cast ductile iron.  

.2 Impeller: Cast steel heat treated to minimum Rockwell C 60 and dynamically 
balanced. 

.3 Cutter Nut Upper Cutter: Cast steel heat treated to minimum Rockwell C 60. 

.4 Mechanical Seal: Cartridge type with ductile iron gland, Viton-rings, silicon 
carbide faces and integral stainless steel sleeve. 

.5 Elastomers: Buna N 

.6 Bearings: oil bath lubricated for a minimum of 100,000-hour bearing life. 

.7 Bearing Housing: Cast ductile iron with piloted motor mount. 

.8 Pump Shafting: Heat treated steel. 

.9 Automatic Oil level Monitor: PVC plastic reservoir with 120 V switch and 
intrinsically safe relay and 7.6 m hose. 

2.6 CASING 

.1 The casing must be of volute design, spiraling outward to the Class 125 flanged 
centerline discharge. Casing must be ductile cast iron with all water passages to 
be smooth, and free of blowholes and imperfections for good flow characteristics. 
Casing must include a replaceable cutter to cut against the rotating impeller 
pump-out vanes for removing fiber and debris. 

2.7 IMPELLER  

.1 The impeller must be semi-open type with pump out vanes to reduce seal area 
pressure. Chopping of materials shall be accomplished by the action of the 
cupped and sharpened leading edges of the impeller blades moving across the 
cutter bar at the intake openings, with a set clearance between the impeller and 
cutter bar of 0.381-0.635 mm. The impeller must have no axial adjustments and 
no set screws. Pumps with open type impellers or impellers without modified 
pump out vanes to shear against the upper cutter will not be considered as 
equal. 

2.8 CUTTER BAR 

.1 Cutter bar must be recessed into the pump casing and must contain at least two (2) 
shear bars extending diametrically across the intake opening to within 0.254-0.762 
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mm of the rotating cutter nut tooth, for the purpose of preventing intake opening 
blockage and wrapping of debris at the shaft area. Chopper pumps utilizing 
individually mounted shear bars will not be acceptable.  

2.9 UPPER CUTTER 

.1 The upper cutter must be threaded into the casing or back-plate behind the impeller, 
designed to cut against the pump-out vanes and the impeller hub, reducing and 
removing stringy materials from the mechanical seal area. The upper cutter must 
have no more than two (2) anvils that are positioned as closely as possible to the 
center of shaft rotation to minimize cutting torque, the potential for binding, and 
nuisance motor tripping. The ratio of upper cutter cutting diameter to shaft diameter 
in the upper cutter area of the pump must be 3.0 or less.  

2.10 CUTTER NUT 

.1 The impeller must be secured to the shaft using a cutter nut, designed to cut stringy 
materials and prevent binding using a raised, rotating cutter tooth. Due to the solids 
handling demand in this application, impeller securing devices that lack the ability to 
cut debris from the pump suction will not be considered as equal. 

2.11 PUMP SHAFTING 

.1 Shafting must be heat treated alloy steel, with a minimum diameter of 1.5 inches 
in order to minimize deflection during solids chopping. Mounting of the pump 
impeller directly to the motor shaft must not be allowed on this application as this 
results in an unacceptable overhang distance from the impeller to the lowest 
mechanical seal. 

2.12 BEARING HOUSING 

.1 Bearing housing must be ductile cast iron and machined with piloted bearing fits 
for concentricity of all components. Piloted motor mount must securely align 
motor on top of bearing housing.  

2.13 THRUST BEARINGS 

.1 Shaft thrust in both directions must be taken up by two back-to-back mounted 
single-row angular contact ball bearings, or a matched set of face-to-face tapered 
roller bearings, with a minimum L-10 rated life of 100,000 hours. Overhang from 
the centerline of the lower thrust bearing to the seal faces must be a maximum of 
43.1 mm. A third mechanical seal (two in motor) must be provided to isolate the 
bearings from the pumped media. The third seal, as well as the thrust bearings 
must be oil bath lubricated in the bearing housing by ISO 46 hydraulic oil. Shaft 
overhang exceeding 43.1 mm from the center of the lowest thrust bearing to the 
seal faces will be considered unacceptable.  

2.14 PUMP MECHANICAL SEAL 

.1 The mechanical seal must be manufactured and warranted by the pump 
manufacturer. The mechanical seal must be located immediately behind the impeller 
hub to maximize the flushing available from the impeller pump-out vanes. The seal 
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must be a cartridge-type mechanical seal with Viton O-rings and silicon carbide (or 
tungsten carbide) faces. This cartridge seal must be pre-assembled and pre-tested 
so that no seal settings or adjustments are required from the installer. Any springs 
used to push the seal faces together must be shielded from the fluid to be pumped. 
The cartridge must also include a 17-4PH, heat-treated seal sleeve and a ductile 
cast iron seal gland. Submersible pumps that expose the lower motor seal to the 
pumpage will not be considered as equal. 

2.15 AUTOMATIC OIL LEVEL MONITOR 

.1 An oil level switch must be mounted at the top of the wet well, with a hose 
feeding down to the side of the bearing housing to monitor oil level and shut off 
the motor in event of low oil level. A relay must be included for mounting in the 
motor control panel.  

2.16 SHAFT COUPLING 

.1 The submersible motor must be close coupled directly to the pump shaft using a 
solid sleeve coupling, which is keyed to both the pump and motor shafts. Slip 
clutches and shear pins between the shaft and the motor are considered 
unacceptable. 

2.17 SUBMERSIBLE MOTOR 

.1 The submersible motors must be U/L or FM listed and suitable for Zone 1, 
Category 2, Groups C and D, explosion proof rating. 

.2 Provide motors for 3-phase, 600 volts, 60 Hz with a 1.15 service factor with Class 
F insulation.  

.3 Provide inverted duty rated electric motors, CSA approved for plant area. 

.4 Provide motors having tandem mechanical seals in oil bath and dual moisture 
sensing probes. Moisture probes must be connected to indicate water intrusion. 
The lower motor seal must be exposed only to the lubricant in the pump bearing 
housing, with no exposure to the pumped media.  

.5 The motors must include three (3) normally closed automatic resetting 
thermostats connected in series and embedded in adjoining phases. The 
thermostats must be connected per local, state, and/or the National Electric Code 
to maintain hazardous location rating and to disable motor starter if overheating 
occurs.  

.6 The motor frame must be cast iron, and all external hardware and shaft must be 
stainless steel.  

.7 The motors must be sized for non-overloading conditions. 

2.18 RECIRCULATION NOZZLE ASSEMBLY 

.1 Provide one (1) automatic recirculation nozzle assembly for mixing of the 
wastewater inside the wetwell of the Lift Station No.1 complete with 
(Recirculation systems without adjustment available outside of the wetwell, or not 
meeting the description below, will be considered unacceptable): 
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.1 Cast ductile iron three-way valve assembly with 100 mm ANSI CL 125 

flanged discharge and stainless steel valve disk, manually operated of 
recirculation of discharge. 

.2 Cast ductile iron recirculation nozzle with adjustable stainless steel 
deflector. 

.3 Steel deck plate with reach rods and handles for adjustment of valve and 
nozzle orientation from above grade. 

.4 Rotary explosion proof automatic valve linear actuator, Metso Valvcon V-
Series Actuator or equivalent, as the drive for controlling the 3-way 
diverter valve position, for automatic operation of the valve recirculation or 
discharge. Actuator shall have the following features:  
.1 Designed for NEMA 7, Zone 1, Category 2, Groups C and D, 

explosion proof rating (order with Hazardous Location Enclosure 
option). Include CSA Certification. 

.2 Actuator shall be powered via 115 V(ac), single phase, 60 power 
supply.  

.3 Minimum 15 minutes of running continuously at full torque. 

.4 Complete with a declutchable manual override handwheel (order 
with Handwheel option). 

.5 End of travel limit switches for each end of valve (closed position = 
sewage discharges to forcemain, open position = sewage 
discharges to recirculation). Switches shall be SPDT, rated 
minimum 10 Amps at 250 V(ac). Limit switch positions to be tied 
into site PLC. 

.6 Actuator to accept 120 V(ac) open command and 120 V(ac) close 
command. 

.7 Add-on control board to provide on-board supervisory control via 
pushbuttons, and to allow for selection of pre-set response on loss 
of control signal (order with Control Board option). 
.1 Valve shall fail closed / fail zero upon loss of control signal, 

such that valve is in the pump discharge to forcemain 
position upon an actuator failure.   

2.19 SPARK-PROOF GUIDE RAIL SYSTEM 

.1 Provide a non-sparking guide rail system consisting of two (316 stainless steel) 
guide rails per pump, cast non-sparking aluminum bronze pump guide bracket, 
cast ductile iron discharge elbow with mounting feet and class 125 flanges, and 
316 stainless steel upper guide rail mounting bracket and intermediate guide 
brackets every 3 m. System design must prevent spark ignition of explosive 
gases during pump installation and removal. 

.2 Provide the spark-proof guide rail system with specific dimensions to fit in the 
available area and height of the wetwell of Lift Station No. 1 at Iqaluit WWTP. 
Refer to the drawings. 
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2.20 SEAL LEAK AND MOTOR WINDINGS HIGH TEMPERATURE DETECTION 

.1 Pumps must have integral seal leak and motor windings high temperature 
sensors c/w cable. 

.2 Provide the associated controller relay and install in the associated motor starter 
compartment.  

.3 The controller must have 115VAC power supply and 8 Amp output relay. Output 
relay to function such that the relay contact is closed while system is normal, and 
open on leak detection, high temperature, or when the controller loses power. 

.4 Sensors and Controller/Relay to match the supplied pumps and must be 
provided by the pump supplier. 

2.21 SURFACE PREPARATION 

.1 Provide SSPC-SP6 commercial sandblast (except motor), two coats of 10 
Minimum Dry Film Thickness (MDFT) of Tnemec 27WB epoxy for total finish of 
20 MDFT (except motor). 

2.22 ELECTRICAL CONNECTIONS 

.1 Standard motor starters and/or a variable frequency drive (VFD) will be located in 
remote motor control centre and will be provided by others. The operating 
voltage at the plant is 600 V, 3 phase, 60 Hz.  

2.23 ANCILLARY COMPONENTS 

.1 Furnish lifting lugs for equipment assemblies and components weighing over 
40 kg. 

.2 Nuts, bolts and other fasteners to be Type 316 Stainless Steel. 

2.24 SPARE PARTS 

.1 Provide the following spare parts: 

.1 One (1) impeller 

.2 One (1) cutter bar 

.3 One (1) cutter nut 

.4 One (1) upper cutter 

.5 Two (2) sets of cutter bar shims 

.6 Two (2) mechanical seals 

.7 One (1) special tool set for working on the pumps if applicable (refer to 
following clause). 

2.25 SPECIAL TOOLS 

.1 Provide any special tools required for the maintenance of the equipment 
supplied.  Special tools are defined as tools which are not normally available in 
mechanic’s or millwright’s tool kit and which are peculiar to the equipment 
supplied. 
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Part 3 Execution 

3.1 MANUFACTURER’S REPRESENTATIVE 

.1 Arrange for a technically qualified Manufacturer's Representative to attend the 
installation work, certify correct installation, train operating and maintenance staff 
and undertake the testing of the system for sufficient periods, to ensure the 
equipment is installed, operated, and maintained in accordance with the 
manufacturer's recommended procedures. 

.2 The minimum periods of site attendance are identified in the following table along 
with the form to be completed on each of these trips.  A "day" is defined as eight 
working hours on site.   

.3 The total number of trips will depend on the Contractor's schedule.  The cost of 
additional trips, to be determined by the Engineer, will be borne by the 
Contractor.  

Item Description  

Total 
number of 

days Form 

1 Equipment Delivery  100 

2 Installation Assistance (combined with Item 
3) 

 101 

3 Witnessing of Equipment Installation 0.5 102 

4 Operator and Maintenance Training 
(combined with Item 3) 

0.5 T1 

5 Process Performance Testing 1.0 103 

6 Operator and Maintenance Training  
(combined with Item 5) 

0.5 T2 

7 Commissioning (combined with items 5 and 
6) 

1.0 104 

8 Follow-up Inspection 0.5 Report 

9 End of Warranty Inspection 0.5 Report  

3.2 INSTALLATION 

.1 Verify satisfactory delivery of the equipment by completing Form 100, in Section 
01 79 00. 

.2 Instruct installer in the methods and precautions to be followed in the installation 
of the equipment. Certify the Contractor's understanding by completing Form 
101, in Section 01 79 00. 
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3.3 INSTALLATION WITNESSING 

.1 The Contractor must ensure that equipment is installed plumb, square and true 
within tolerances specified by the Manufacturer and as indicated in the Contract 
Documents. 

.2 The Contractor must ensure the equipment is installed as required to provide 
satisfactory service. 

.3 The Manufacturer’s Representative must cooperate with the Contractor to deliver 
a successful installation as documented by Form 102 in Section 01 79 00. 

3.4 PROCESS PERFORMANCE TESTING 

.1 General 

.1 Except as modified by this section, equipment’s Manufacturer 
Representative to attend testing in accordance with the general 
requirements of Section 01 79 00. 

.2 Bear all costs for sampling and analysis required to fulfill the requirements 
of the Process Performance Testing.   

.3 Submit a report summarizing the operating parameters assessed during 
the test period, recommending optimal setpoints and listing final testing 
data in concise tabular form at the conclusion of the test period. 

.4 Upon the successful completion of the testing procedure, Form 103 in 
Section 01 79 00 will be signed. 

.2 Start-up 

.1 Manufacturer to submit a detailed start-up procedure for approval. 

.2 Provide site services of the equipment Manufacturer’s Representative for 
the tuning, monitoring, inspecting, and starting of the equipment during 
the start-up procedure. 

.3 Unless otherwise specified, water, and electric power will be provided by 
the Contractor for the start-up period 

.4 Subsequent to proper tuning, perform an initial thorough inspection of all 
system components, including electrical and instrumentation controls 

.3 Testing 

.1 Manufacturer to submit a detailed procedure and schedule for approval 

.2 Testing will begin only after completing the start-up procedure. 

.3 The procedure for testing is as follows: 
.1 Demonstrate that the equipment performance during the testing 

period meets or exceeds the minimum performance requirements 
defined in these specifications. 

.2 In the event of unacceptable performance, perform any 
supplemental testing, analysis, equipment adjustments, 
modifications, changes, or additions and request a retest of the 
unacceptable system at no additional cost. 
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.4 Events that qualify as unsuccessful and/or incomplete Process 

Performance Testing include, but are not necessarily limited to, the 
following: 
.1 Operational, mechanical or performance deficiency noted by the 

Engineer as an event representing unsuccessful Equipment 
Performance Testing. 

3.5 COMMISSIONING 

.1 Contractor and Manufacturer's Representative to be in attendance during 
commissioning of the process system that includes the equipment specified in this 
section to ensure the equipment functions as intended in the process system as 
documented by Form 104, illustrated in Section 01 79 00.  Cooperate with the 
Commissioning Team in developing the Commissioning Plan for this equipment.  
Provide assistance as required for system programming, start-up and 
troubleshooting.  

3.6 TRAINING 

.1 The Manufacturer’s Representative must provide training to the Owner’s 
Designated Staff in the proper operation and maintenance of the equipment as 
documented by Forms T1 and T2 in Section 01 79 00. 

3.7 FOLLOW-UP INSPECTION 

.1 After a period designated by the Owner (approximately 6 months after 
commissioning), a qualified Manufacturer’s Representative will provide a follow-up 
inspection in the field of the pump’s operation. 

.2 Manufacturer’s Representative to submit a report summarizing the performance 
of the equipment, recommending optimal set points and any operational 
recommendations.  

3.8 END OF WARRANTY INSPECTION 

.1 After a period designated by the Owner (approximately 12 months after 
commissioning), a qualified Manufacturer’s Representative will provide a follow-up 
inspection of the equipment operation. 

.2 Manufacturer’s Representative to submit a report summarizing the performance 
of the equipment, recommending optimal set points and any operational 
recommendations.  

END OF SECTION 
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P-604

ENVIRONMENTAL
CONDITIONS Inside Y Outside N Submerged Y Hazardous Area Y Corrosive Area Y

Class: 1 Zone/Group: C and D
PROCESS Type Yes
MECHANICAL Driver Type

Size (L) BM (W) BM (H) BM
Nozzle diameter (inlet) N/A (outlet) 150

Nozzle Orientation (inlet) N/A (outlet) Horizontal
Weight (mech) BM (Motor): BM (base) BM

NPSH (req'd) BM (avail) BM
Site Barom Press (lowest) 101.3

Capacity
TDH

Capacity
TDH

Static
Fluid Temp

Solids Conc'n
Viscosity cp

kPa
kg/sec*m

.
Seal Water N Instrument Air N Service Air N Cooling Water N Cooling Air N

ELECTRICAL Power
Motor Speed

Voltage
Phase

Frequency (high) (low)
Enclosure

ACCEPTABLE Manufacturer Model
PRODUCTS

CONSTRUCTION
MATERIALS

ACCESSORIES

Filename:

1                                     

8.9

1

Quantity

Lift Station No. 1 (Wetwell) AR Specification Section

01

Equipment Data Sheet

City of Iqaluit Equipment Name

Cost

LS No. 01 and SRS Raw Wastewater Pumps
Iqaluit WWTP Tag Number

Area
P-01-100; P-01-200; P-01-300

Commodity Project No 43 21 40

Location Designer 3

Raw Sewage (RS) 1101000074

Electrical: Classified (Explosion Proof) Comments

Pumping from Lift Station No. 1
Submersible Chopper Variable Speed

Electric Motor, Drive Coupled
mm
mm

kg
m
kPaA

Minimum Normal Maximum

9.9 m

20 - 48 L/s
13.7 - 21.6 m21.6 One (1) Pump Operating

48

11.3

Yield Stress BM

8 10 20 degC
<1 0-1 <1 %

Coefficient of Rigidity BM

45 kW
1170 rpm
575 V
3
60 Hz

Explosion Proof with Class F Insulation
Vaughan Co. Inc. S4V-145

Refer to Specification Section 43 21 40

1. TDH is the head against which the pump must work; it is the sum of Suction and Discharge Heads

2. Discharge Head is the sum of the discharge gauge reading (referenced to pump datum elevation and atmospheric pressure) plus velocity head, both measured at the discharge nozzle

3. Suction Head is the sum of the suction gauge reading (referenced to pump datum and atmospheric pressure) plus velocity head, both measured at the suction nozzle

BM: By Manufacturer

41.2

1

Revision Date: October 5, 2022 Print Date: May 16, 2023

Refer to Specification Section 43 21 40

10 
12.0
45

20.8
Two (2) Pumps 

Operating
L/s
m

45 - 90
20.4 - 41.2

90
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System Data: One Pump Operating:

Flow (L/s) 20 30 40 45 48
TDH (m) 13.7 15.7 18.7 20.4 21.6

System Data: Two Pumps Operating:

Flow (L/s) 45 50 60 70 80 90
TDH (m) 20.4 22.4 25.4 30.1 35.3 41.2
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Part 1 General 

1.1 SCOPE 

.1 Requirements for supply, supervision of installation testing and commissioning of 
the following, as required for complete and proper installation: 

.1 One (1) dual (two trains) loadout Septage Receiving Station (SRS) 
capable of receiving trucked raw wastewater, including all ancillary 
components described in this technical specification, for transferring it to 
the City of Iqaluit WWTP.  

.2 Supply the Septage Receiving Station completely assembled by a single 
manufacturer to ensure coordination and compatibility of equipment.  

.3 Coordinate dimensions to ensure all equipment fits in the allocated space as 
presented on the Drawings.   

.4 Provide controls to meet the functionality outlined in this section. 

1.2 RELATED SECTIONS 

.1 Section 01 33 00 - Submittal Procedures 

.2 Section 01 61 00 – Common Product Requirements 

.3 Section 01 78 00 – Closeout Submittals 

.4 Section 01 79 00 – Demonstration and Training 

.5 Section 01 91 13 – General Commissioning Requirements 

.6 Section 40 05 00 – General Provisions Process 

.7 Section 40 05 13 – Process Piping 

.8 Section 40 05 13.01 – Detailed Process Piping 

.9 Section 40 05 23 – Process Valves 

.10 Section 40 05 30 – Process Piping and Coating Systems 

.11 Section 40 05 40 – Process Identification 

.12 Section 40 05 50 – Electric Motors Less Than 150kW 

1.3 REFERENCE STANDARDS 

.1 All equipment to be CSA approved.  

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

.3 American Gear Manufacturers Association (AGMA) 
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.4 American Society of Mechanical Engineers (ASME) 

.5 American National Standards Institute (ANSI) 

.6 Institute of Electrical and Electronics Engineers (IEEE) 

.7 National Electrical Code (NEC) 

.8 American Bearing Manufacturers Association (ABMA) 

1.4 SUBMITTALS 

.1 Product Data: 

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

.2 A copy of this section indicating conformance or acceptance of each 
clause.  Non-conformance or variation must be indicated by a cross (‘X’). 

.3 A Letter of Compliance, which confirms any variances with the Contract 
Plans and Specifications and provides further explanations where 
necessary to adequately define the scope of supply.   

.2 Shop Drawings: 

.1 Provide shop drawings: in accordance with Section 01 33 00 - Submittal 
Procedures. 

.2 Dimensional plan and section drawings of the Septage Receiving Station 
enclosure presenting all internal and external details of the enclosure and 
the anchorage system to the floor. 

.3 Dimensional plan and section drawings of the equipment mounted inside 
the Septage Receiving Station enclosure, presenting all utility 
connections and requirements, and anchor bolt locations.  Where 
applicable, drawings must show connection to associated equipment 
provided by others. 

.4 Weight of each component or piece of equipment. 

.5 Complete bill of materials of construction of the Septage Receiving 
Station enclosure and the equipment mounted inside the enclosure. 

.6 Manufacturers’ catalog information, descriptive literature and general 
specifications of the Septage Receiving Station.  

.7 Power and control wiring diagrams, including terminal layout with 
numbers, panel construction and panel layout drawings, and control 
schematics diagrams.  Control diagrams will also include a description of 
operation. 

.8 Manufacturers’ performance data for all drives. 

.9 Process equipment control narrative, control system hardware details, I/O 
list and memory map with addresses for status and control variable points 
to be made available to Plant Control System (PCS) via communications 
link. 
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.10 Installation instructions for the different pieces of equipment installed 

inside the Septage Receiving Station enclosure. 
.11 Operation instructions for the different pieces of equipment installed 

inside the Septage Receiving Station enclosure. 
.12 List of spare parts to be stored. 
.13 Shop testing certificates 
.14 Specific detailed technical information for the following components of the 

Septage Receiving Station: 
.1 Enclosure 
.2 Insulation of the enclosure 
.3 Access terminal through enclosure wall 
.4 Actuated plug valves 
.5 Magnetic flowmeters 
.6 Automated flushing system including the backflow preventer 
.7 Rock trap assemblies 
.8 Grinders 
.9 Local Control Panel  
.10 Electric unit heaters 
.11 Hose, reel and swivel 
.12 Interior and exterior led lighting  

.3 Operation and Maintenance Data: 

.1 Supply maintenance data in accordance with Section 01 78 00 - Closeout 
Submittals. 

.2 Operation and maintenance manuals must include the following: 

.1 Equipment function, normal operating characteristics, and limiting 
conditions. 

.2 Assembly, installation, alignment, adjustment, and checking 
instructions. 

.3 Operating instructions for start-up, routine and normal operation, 
regulation and control, shutdown, and emergency conditions. 

.4 Lubrication and maintenance instructions. 

.5 Guide to troubleshooting. 

.6 Parts lists and predicted life of parts subject to wear. 

.7 Outline, cross-section, and assembly drawings, engineering data; 
and wiring diagrams. 

.8 Test data and performance curves, where applicable. 

.9 Detailed instructions to utilize the Septage Receiving Station 
software. 
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.3 Update City generated process control narrative. 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with Section 01 61 00 - 
Common Product Requirements. 

.2 Delivery: 

.1 Ship the Septage Receiving Station with equipment completely 
assembled internal and externally except where partial disassembly is 
required by transportation regulations or for protection of components.  

.2 Materials must be packaged to minimize or eliminate the possibility of 
damage during shipping. 

.3 Deliver equipment DAP at Iqaluit WWTP with Contractor to receive, 
unload and store unit. 

.3 Storage and Handling: 

.1 Septage Receiving Station to be stored and handled by the Contractor in 
strict compliance with Manufacturer's recommendations. 

.2 All materials to be thoroughly inspected upon receipt and all 
discrepancies, deficiencies, and/or damages to be immediately reported, 
in writing, to the Supplier/Manufacturer. 

.3 All damages incurred during shipment to be noted on the carrier's Bill of 
Lading and immediately reported, in writing, to the Supplier/Manufacturer. 

.4 All materials to be properly stored on planks or dunnage, out of water and 
covered to protect from damage from any cause. 

1.6 QUALITY ASSURANCE 

.1 The Contractor will be responsible for coordination and installation of products 
provided under this Section. The Supplier/Manufacturer must provide installation, 
start-up and commissioning services to the Contractor.  

.2 The Supplier must furnish all equipment, control system and software covered by 
this specification by one Manufacturer. Equipment to be supplied as a product from 
a single Manufacturer regularly engaged for at least ten (10) years in the 
production of equipment for the specified use. The Manufacturer must have the 
sole responsibility for the proper functioning of the equipment as furnished. 

.3 The equipment must include all necessary safety devices, such as machinery 
guards, emergency stops, warning labels, and similar items. 

.4 Manufacture the control system of the Septage Receiving Station in accordance 
with all local and applicable standards and inspect is as an “Industrial Control 
Assembly” with either UL or CSA label identification. 

.5 Furnish control system complete, without imposing any obligation onto the 
SCADA system or proposed SCADA system or the owner to create a database, 
reports, or other features. Systems that imply that features are included, yet 
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reference these features as being provided by SCADA will not be accepted on 
this project 

.6 Provide individual shop testing certificates of the rock traps, grinders, 
control valves, flowmeters used in the Septage Receiving Station and 
shop testing certificates of the Septage Receiving Station tested as a 
whole unit at the factory 

.7 Rotating Parts Balance 

.1 All rotating parts must be accurately machined and must be in as nearly 
perfect rotational balance as practicable. Excessive vibration must be 
sufficient cause for rejection of the equipment. The mass of the unit and 
its distribution must be such that resonance at normal operating speeds is 
avoided. In any case, the unfiltered vibration displacement (peak-to-
peak), as measured at any point on the machine, must meet Hydraulic 
Institute standards. 

1.7 USAGE AND LICENSING 

.1 Provide a multi-user license to the City of Iqaluit to allow the software to be 
installed on multiple PCs (administrative office, lab, etc.) as is required without 
additional charge. 

1.8 WARRANTY 

.1 The Supplier/Manufacturer must warrant against any defects in material or 
workmanship to the equipment and coating for a period of 12 months from the 
date of successful equipment commissioning. 

.2 The Supplier/Manufacturer must provide software updates and phone support 
services for a period of one (1) year from date of successful equipment 
commissioning. 

Part 2 Products 

2.1 FUNCTION 

.1 Supplier/Manufacturer to supply a turn-key dual train Loadout Septage Receiving 
Station capable of receiving trucked liquid waste with big solids at a rate of 
maximum 50 L/s per loadout train, including the electrical panel used to control 
the associated equipment and the software used to configure and collect the data 
generated by the users of the station. 

.2 Contractor to install, start-up and commission the loadout Septage Receiving 
Station at the City of Iqaluit, Nunavut with technical support from a 
Manufacturer’s Representative. 

.3 Rate the Septage Receiving Station as Zone 1, Category 2, Gas Groups C and D 
hazardous area and provide all interior and exterior equipment certified for 
installation in such classified area. Area may be derated to Zone 2 if adequate 
ventilation is provided as required by Canadian Electrical Code and NFPA 820. 
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.4 This specification outlines the required system, controls and software that must, 

as a minimum, identify permitted users, accept a volume of septage and 
communicate the data for each transaction to an administrator’s office PC and 
other networked PCs (Laptop, IT Database Manager, etc.). 

.5 Septage Receiving Station shall accept a single customer-supplied 600 Volt 
power connection and shall provide all electrical distribution, transformer, and 
power supply equipment to allocate 600 Volt, 120-208 Volt, and 24 Volt power to 
all components as required to provide for a complete and functional system. 

2.2 EQUIPMENT TAG NUMBERS 

.1 SRS-05-100: Septage Receiving Station 

.2 AE/AIT-05-301: H2S Gas Analyzer 

.3 AE/AIT-05-302: LEL (Methane) Gas Analyzer 

.4 BV-05/130: Ball Valves 

.5 CV-05-140: Check Valves 

.6 EH-05-100/200: Electric Unit Heaters 

.7 FQIT-05-101/102: Magnetic Flowmeters 

.8 GDR-05-101/202: Grinders 

.9 PLV-05-100/200: Motorized Plug Valves 

.10 PRV-05-110: Pressure Relief Valve 

.11 RT-05-100/200: Rock Traps 

.12 SRS-05-100-CP: Septage Receiving Station Control Panel 

.13 SV-05-120: Solenoid Valves 

.14 TSL-05-303: Low Temperature Switch 

2.3 DESIGN STANDARD AND ACCEPTABLE MANUFACTURERS 

.1 Acceptable manufacturers are: 

.1 Flowpoint Environmental Systems. 

.2 Approved equal 

2.4 OPERATING CONDITIONS 

.1 Type: Dual Train Loaded Septage Receiving Station 

.2 Train Size Connection: 100 mm (4”) camlock with expansion to 150 mm each. 
Refer to project Drawings  

.3 Capacity per Train: 50 L/s of wastewater flow 
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2.5 COMPONENTS 

.1 Provide a Dual Train Loaded Septage Receiving Station complete with the 
following elements: 

.1 One (1) insulated enclosure complete with insulated floor. 

.2 One (1) access terminal though the enclosure wall. 

.3 One (1) 150 mm in diameter motorized actuated plug valve per train. 

.4 One (1) rock trap per train with 150 mm in diameter connection. 

.5 One (1) in-line grinder per train with 150 mm in diameter connection and 
complete controls package. 

.6 One (1) 150 mm magnetic flowmeter per train. 

.7 One set of 150 mm 316 stainless steel Sch 10 pipe per train.  

.8 250 mm (10”) 316 stainless steel Sch 10 connection of the two trains.  

.9 One (1) 25 mm in diameter automated flush system per train complete 
with backflow prevention. 

.10 One (1) 25 mm in diameter hose complete with reel and swivel.  

.11 One (1) Integrated tower light assembly per train. 

.12 Two (2) 3-kW electric unit heaters. 

.13 Two (2) exterior led lighting.  

.14 Two (2) interior led lighting. 

.15 One (1) electrical panel suitable to accept a customer-supplied 600 Volt 
power feed; electrical panel to be complete with all distribution blocks, 
stepdown transformers, overcurrent protection devices, and equipment 
required to provide power connections to all components of the Septage 
Receiving Station.  

.16 One (1) Local Control Station for each train, interconnected to Septage 
Receiving Station PLC as applicable.  

.17 One (1) PLC Control Panel for the Septage Receiving Station; control 
panel shall contain the PLC and controls equipment. 

.2 Provide all the equipment listed completely assembled inside the Septage 
Receiving Station and ready to operate. Refer to the drawings. 

.1 All equipment shall be rated for the area of install and installed in 
coordination with the Canadian Electrical Code. 

2.6 ENCLOSURE 

.1 The entire Septage Receiving Station system must be enclosed in an approved 
enclosure designed for this purpose.  House the station within a lockable, 
weatherproof and insulated kiosk style enclosure fabricated from panels 
consisting of 100mm (4”) thick foamed polyurethane core surrounded by a 
profiled 26-gauge coated galvanized steel exoskeleton on all four sides. The 
foamed closed cell polyurethane insulation must have a minimum total R value 
R20 (minimum R5 per 25 mm of thickness). Provide the enclosure with 
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provisions for heat necessary to protect the system from extreme the cold 
weather of the City of Iqaluit.  

.2 Provide the enclosure with interior and exterior LED lighting and a 120VAC GFI 
Convenience receptacle house inside the enclosure. 

2.7 HAULER ACCESS STATION 

.1 Provide two (2) access terminal hauler interfaces for two (2) trains. For each train 
access station include a keypad, and digital display for users to log on and to see 
totalized volume of wastewater being offloaded. Include a base with metering 
device and valve. Have the station and base constructed and tested by the 
Manufacturer as an assembly prior to delivery to the site.  

.2 Provide the train’s hauler access terminals as an integral part of the 
comprehensive fully managed Septage Receiving Station, including the 
necessary software as described later in this specification.  

.3 Construct the train’s hauler access terminals and base with corrosion resistant 
materials, with outer door and access panels that can be closed to enable a 
wash down without damaging the internal mounted electrical devices. Provide 
the train’s hauler access terminals rated Type NEMA 4X or NEMA 7.  

.4 Provide the train’s hauler access terminals with a daylight visible display and 
outdoor-rated, robust keypad. Provide the display to prompt the hauler with log-
on instruction and display responsive messages that allow the unattended use of 
the facility.  

.5 Provide the train’s hauler access terminals with the capability of continuing to 
function normally without a network connection to the office. All data must be 
stored in non-volatile memory. When the network connection is established, all 
transaction data must be automatically synchronized and securely stored to the 
database.  

.6 Maintain the train’s hauler access terminals without requiring Arc Flash protective 
clothing. Motor starters or other high voltage devices must be located in a 
separate control panel.  

.7 Provide secured train’s hauler access terminals that identify waste haulers and 
be configurable to interface with associated equipment such as doors, gates, 
valves, samplers, and other equipment as required. 

.8 Provide each train’s hauler access terminals with the following components:  

.1 Train’s Hauler Access Terminal Enclosures  
.1 External swing-out door 
.2 Powder coated marine grade aluminum NEMA 4X or NEMA 7 

rated 
.3 Lockable handle, insulated doors  

.2 Access Keypads  
.1 Flowpoint Model FP-KTECK-FUAB16 integrated Keypad/HMI or 

equal approved 
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.2 Secure, robust, and outdoor rated  
.3 Clear, backlit LCD display, visible in all levels of light  
.4 Advanced tamper-proof design  

.3 Programmable logic controller, PLC, including:  
.1 Allen-Bradley 1769-L19 CompactLogix PLC or equivalent, 

Ethernet connection to Septage+ software  
.2 Cellular Ethernet by Sierra Wireless RV50 or equivalent complete 

with security firewall gateway device, configured to allow traffic 
only between Flowpoint and the Septage Receiving Station 

.3 Configurable spare digital I/O with optional analog 

.4 Detachable terminals  

.5 Non-volatile memory  

.6 PLC capable of providing customer with hardwired fault and run 
statuses for the Septage Receiving Station system, and accepting 
a customer permissive signal / interlock to stop the Station 

.7 PLC to be installed within PLC control panel along with all other 
applicable controls equipment 

.4 Motorized Automated Valves and Flowmeters 
.1 120 VAC RCEL (Rotork) Motorized Actuator mounted on a 150 

mm (6”) Valmatic Plug Valve 
.2 150m (6”) Endress+Hauser Proline Promag P300 or equivalent 

Magmeter for flow monitoring and volume totalization. Equip the 
flowmeters with EtherNet/IP or HART capability so all parameters 
can be monitored rather than calculated for maximum accuracy. 
Connect the Ethernet or HART signals to the Septage Receiving 
Station PLC to allow for continuous remote monitoring of flow 
values and totals (provide Ethernet devices and / or HART analog 
cards as required) 

.5 25mm (1”) Automated Flush System 
.1 25mm (1”) Normally Closed, Electrically Actuated Slow Closing 

ASCO Solenoid Valve 
.2 25mm (1”) Wilkins RPZ Backflow Preventor 

.6 Rock Trap and Grinder 
.1 150mm (6”) 316 Stainless Steel large object (rock) trap  
.2 150mm (6”) JWC Environmental in-line Muffin Monster Grinder 

.7 Two (2) explosion proof Electric Unit Heaters to keep the Septage 
Receiving Station heated. Each Electric Unit Heater must have a rating of 
3 kW and have its own dedicated thermostat. Voltage as required per the 
Septage Receiving Station electrical distribution system (by Supplier). 

.8 Piping Inside Septage Receiving Station 
.1 150mm (6”) 316 Stainless Steel Sch 10 piping per train 
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.2 250 mm (10”) 316 Stainless Steel Sch 10 piping for connection 

between the two trains 
.3 Connections to be Victaulic Rigid Couplings (Style 107) and 

welded 316 stainless steel slip-on flanges 
.4 Provide piping secured with adequate supports for the operation 

of the station. Pipe hangers are not acceptable 
.9 Refer to the Drawings for the configuration of the piping of the two trains 

inside the Septage Receiving Station 

.9 Provide one (1) 25 mm in diameter hose complete with reel and swivel for 
washdown of any spills of the septage at the access terminals.  

2.8 MANAGEMENT SOFTWARE  

.1 Provide the Septage Receiving Station including the necessary software to allow 
a local or remote networked PC to seamlessly interface with one or multiple 
hauler station/s using an Ethernet connection or using a SMS text enabled Sierra 
Wireless RV50 cellular modem connection (Monthly cellular data charges will be 
the responsibility of the City of Iqaluit. The City will coordinate with the Septage 
Receiving Station supplier to provide an activated SIM card.  Cellular data must 
be configured with a Public Static IP Address. The City will also supply up to two 
(2) cell phone numbers to be programmed into the modem for SMS Text Alarm 
notification, if required). The cell modem must be complete with firewall 
capabilities and configured to provide cybersecurity and set up to allow remote 
access only from the Flowpoint system. 

.2 Provide the software with the capability to allow the facility to connect and 
exchange data to one or more hauler stations, located at one or more sites.  

.3 Provide the software with the capability of being used to configure the station’s 
access device and enable/disable hauler access codes.  

.4 Provide the software with the capability of being used to configure the devices 
that will measure the volume. Other analog devices, if installed, must also be 
configured with the software.  

.5 Provide the software with capacity to monitor each station and automatically 
upload the hauler’s transaction data.  

.6 The data must be stored into a secure database. The data must include Site ID, 
Station ID, Hauler ID, Date and Time of Transaction, Volume Loaded, Rate ID, 
and Volume Remaining, 

.7 Install the software on a City of Iqaluit owned PC using Windows 10 Pro OS with 
a network card configured with Internet to communicate with the remote hauler 
access stations over the Internet.  

2.9 CUSTOMER AND TRUCK FEATURES 

.1 It is not the City’s intention to utilize the billing features within the software, 
however, the system shall be capable of expanding to include this ability should it 
be required in the future. 
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2.10 OPERATION  

.1 Upon entering 4 Digit “Access Number” and 4 Digit “PIN Number” by customer, 
system to provide authorization to user and activate system. 

.2 Once authorized, when ready, press, “START” to begin the transaction. 

.3 System controls to open PLUG VALVE (PV), Start GRINDER, to begin the 
transaction.  

.4 System must measure the volume of wastewater by receiving input from a 
magnetic flow meter. 

.5 User to press “ENTER” any time during transaction if a printed receipt is desired. 

.6 PV to “close”, GRINDER to shut off if there is a No-Flow condition for a 
predetermined time or the access terminal “STOP” button is pressed.  

.7 Once PV reached ‘Closed Limit’, Flush Valve Solenoid (FV) to open to flush 
piping for a predetermined amount of time (variable set) 

2.11 GAS DETECTION 

.1 Fit the Septage Receiving Station with a gas detection system to provide 
continuous monitoring for hazardous gases (hydrogen sulfide (H2S) and Lower 
Explosive Limit / Methane (LEL) at a minimum).  

.2 Provide visual alarm signalling of hazardous gases via a Zone 1 (Gas Groups C 
and D) hazardous rated explosion-proof vibrating or electronic horn, such as 
Federal Signal 31X or 41X or approved alternate. Audible device shall be 
mounted at a location that allows for sounds transmission throughout building, 
and shall produce a minimum of 100 dB of sound output at 1 meter distance from 
the horn. Horn shall be powered by 24 V(dc) or 120 V(ac) from the SRS control 
panel power distribution, utilizing a PLC digital output and interposing relay as 
required. 

.3 Provide audible alarm signalling of hazardous gases within SRS building via red 
strobing beacons rated for the area of install (Zone 1 hazardous rated, Gas 
Groups C and D inside the building, NEMA 4X weatherproof outside the building 
at a minimum). One beacon to be installed within the SRS in a location that 
allows for optimal visibility throughout the space, and one beacon is to be 
installed outside the SRS above or near the door(s). Beacons shall be 
manufactured by Applied Strobe Technologies, model AST-1 for outdoors 
applications and AST-4 for hazardous rated applications; Federal Signal; or 
approved alternate. Beacons shall be powered by 24 V(dc) or 120 V(ac) from the 
SRS control panel power distribution, utilizing a PLC digital output and 
interposing relay as required. Beacons shall be wired in parallel such that all 
beacons annunciate together. 

.4 Connect the gas detector continuous analog signals into the Septage Receiving 
Station PLC to allow for continuous remote monitoring of the gas levels and 
generation of alarms on the Owner’s SCADA system. 

.5 The gas detection instruments, visual strobing beacons, and audible horn shall 
be rated for Zone 1, Category 2, Groups C and D hazardous area install. 
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.6 Submit equipment datasheets in shop drawing for review. 

2.12 ALARMS AND MONITORING 

.1 The SRS PLC shall be connected into the wastewater treatment plant for 
monitoring of operational statuses and alarms primarily via an EtherNet/IP 
communications link. Provide Ethernet port from PLC processor or from Ethernet 
switch within SRS PLC control panel for connection of Ethernet cable. 
Additionally, the SRS PLC shall provide digital outputs for general fault status 
and SRS running status, for hardwired connection into a wastewater treatment 
plant PLC. 

.2 The SRS PLC shall accept a customer-provided run permissive signal as a digital 
input. This shall be used to interlock the SRS to shut it down in the event that the 
wastewater treatment plant cannot permit the SRS operation. 

.3 The system must automatically disable if a major process alarm condition is 
triggered. The valve must close, and the screen must display out of order.   

.4 Provide a low temperature alarm to avoid internal SRS equipment freezing. 
Alarm to be available on wastewater treatment plant SCADA over EtherNet/IP 
connection to SRS PLC. 

.5 Provide general fault status with hardwired digital output from SRS control panel 
for connection into wastewater treatment plant PLC / SCADA. 

.6 Provide high and high high H2S and LEL (methane) alarms within SRS PLC. 
Alarms and continuous monitoring gas signals to be available on wastewater 
treatment plant SCADA over EtherNet/IP connection to SRS PLC. 

.7 Provide alarms to the customer as SMS texts. 

.8 SRS running status to be sent to the wastewater treatment plant PLC / SCADA 
system via hardwired connection between SRS PLC digital output and 
wastewater treatment plant PLC input. 

.9 All valve open / close, auto, and fault statuses shall be available to the 
wastewater treatment plant SCADA system over the EtherNet/IP connection. 

.10 All grinder operational statuses (run, fault, auto) shall be available to the 
wastewater treatment plant SCADA system over the EtherNet/IP connection. 

.11 In addition to instantaneous flow data from the flowmeters, the SRS PLC shall 
include the totalized flow volumes in cubic meters (m3). The PLC shall retain the 
last seven days of discharge flow volume totals for display on SCADA. At 
midnight of each day, flow volume totals are to be shifted into the seven days of 
PLC holding registers. The PLC shall also log a non-resettable inlet flow total 
volume (m3) from the flowmeter. Daily and previous day totals shall also be 
required for display onto SCADA. All of this data shall be made available to 
SCADA via the EtherNet/IP communications connection between SRS PLC and 
wastewater treatment plant PLC. 

.12 Provide minimum / maximum / average daily values for all analog signals 
connected into the SRS PLC, available to SCADA via the EtherNet/IP 
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communications connection between SRS PLC and wastewater treatment plant 
PLC. 

.13 SRS supplier shall provide a comprehensive input/output (I/O) list and list of 
alarms / PLC tags available over the EtherNet/IP network. 

2.13 SPARE PARTS 

.1 Provide the following spare parts: 

.1 Manufacturer’s Recommended spare parts for the rock traps for two (2) 
years of operation 

.2 Manufacturer’s Recommended spare parts for the grinders for two (2) 
years of operation 

.3 Manufacturer’s Recommended spare parts for motorized automated 
valves for two (2) years of operation 

.4 Recommended spare parts for the local control panels for two (2) years of 
operation  

.5 Recommended spare parts for the electric unit heaters for two (2) years 
of operation  

.6 One (1) special tool set if applicable (refer to following clause) 

2.14 SPECIAL TOOLS 

.1 Provide any special tools required for the maintenance of the equipment 
supplied.  Special tools are defined as tools which are not normally available in 
mechanic’s or millwright’s tool kit, and which are peculiar to the equipment 
supplied. 

Part 3 Execution 

3.1 MANUFACTURER’S REPRESENTATIVE 

.1 Arrange for a technically qualified Manufacturer's Representative to attend the 
installation work, certify correct installation, train operating and maintenance staff 
and undertake the testing of the system for sufficient periods, to ensure the 
equipment is installed, operated, and maintained in accordance with the 
manufacturer's recommended procedures. 

.2 The minimum periods of site attendance are identified in the following table along 
with the form to be completed on each of these trips.  A "day" is defined as eight 
working hours on site.   

.3 The total number of trips will depend on the Contractor's schedule.  The cost of 
additional trips, to be determined by the Engineer, will be borne by the 
Contractor.  
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Item Description  

Total 
number of 

days Form 

1 Equipment Delivery  100 

2 Installation Assistance (combined with Item 
3) 

 101 

3 Witnessing of Equipment Installation 1.0 102 

4 Operator and Maintenance Training 
(combined with Item 3) 

0.5 T1 

5 Process Performance Testing 1.0 103 

6 Operator and Maintenance Training  
(combined with Item 5) 

0.5 T2 

7 Commissioning (combined with items 5 and 
6) 

1.0 104 

8 Follow-up Inspection 1.0 Report 

9 End of Warranty Inspection 1.0 Report  

3.2 INSTALLATION 

.1 Verify satisfactory delivery of the equipment by completing Form 100, illustrated 
in Section 01 79 00. 

.2 Instruct installer in the methods and precautions to be followed in the installation 
of the equipment.  Certify the Contractor's understanding by completing Form 
101, illustrated in Section 01 79 00. 

3.3 INSTALLATION WITNESSING 

.1 The Contractor must ensure that equipment is installed plumb, square and true 
within tolerances specified by the Manufacturer and as indicated in the Contract 
Documents. 

.2 The Contractor must ensure the equipment is installed as required to provide 
satisfactory service. 

.3 The Manufacturer’s Representative must cooperate with the Contractor to deliver 
a successful installation as documented by Form 102 illustrated in Section 01 79 
00. 

3.4 PROCESS PERFORMANCE TESTING 

.1 General 

.1 Except as modified by this section, equipment’s Manufacturer 
Representative to attend testing in accordance with the general 
requirements of Section 01 79 00. 
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.2 Bear all costs for sampling and analysis required to fulfill the requirements 

of the Process Performance Testing.   
.3 Submit a report summarizing the operating parameters assessed during 

the test period, recommending optimal setpoints and listing final testing 
data in concise tabular form at the conclusion of the test period. 

.4 Upon the successful completion of the testing procedure, Form 103 in 
Section 01 79 00 will be signed. 

.2 Start-up 

.1 Manufacturer to submit a detailed start-up procedure for approval. 

.2 Provide site services of the equipment Manufacturer’s Representative for 
the tuning, monitoring, inspecting, and starting of the equipment during 
the start-up procedure. 

.3 Unless otherwise specified, water, and electric power will be provided by 
the Contractor for the start-up period 

.4 Subsequent to proper tuning, perform an initial thorough inspection of all 
system components, including electrical and instrumentation controls 

.3 Testing 

.1 Manufacturer to submit a detailed procedure and schedule for approval 

.2 Testing will begin only after completing the start-up procedure. 

.3 The procedure for testing is as follows: 
.1 Demonstrate that the equipment performance during the testing 

period meets or exceeds the minimum performance requirements 
defined in these specifications. 

.2 In the event of unacceptable performance, perform any 
supplemental testing, analysis, equipment adjustments, 
modifications, changes, or additions and request a retest of the 
unacceptable system at no additional cost. 

.4 Events that qualify as unsuccessful and/or incomplete Process 
Performance Testing include, but are not necessarily limited to, the 
following: 
.1 Operational, mechanical or performance deficiency noted by the 

Engineer as an event representing unsuccessful Equipment 
Performance Testing. 

3.5 COMMISSIONING 

.1 Contractor and Manufacturer's Representative to be in attendance during 
commissioning of the process system that includes the equipment specified in this 
section to ensure the equipment functions as intended in the process system as 
documented by Form 104, illustrated in Section 01 79 00.  Cooperate with the 
Commissioning Team in developing the Commissioning Plan for this equipment.  
Provide assistance as required for system programming, start-up and 
troubleshooting.  
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3.6 TRAINING 

.1 The Manufacturer’s Representative must provide training to the Owner’s 
Designated Staff in the proper operation and maintenance of the equipment and 
initial software installation and configuration of the Septage Receiving Station as 
documented by Forms T1 and T2 in Section 01 79 00. 

3.7 FOLLOW-UP INSPECTION 

.1 After a period designated by the Owner (approximately 6 months after 
commissioning), a qualified Manufacturer’s Representative will provide a follow-up 
inspection in the field of the pump’s operation. 

.2 Manufacturer’s Representative to submit a report summarizing the performance 
of the equipment, recommending optimal set points and any operational 
recommendations.  

3.8 END OF WARRANTY INSPECTION 

.1 After a period designated by the Owner (approximately 12 months after 
commissioning), a qualified Manufacturer’s Representative will provide a follow-up 
inspection of the equipment operation. 

.2 Manufacturer’s Representative to submit a report summarizing the performance 
of the equipment, recommending optimal set points and any operational 
recommendations.  

END OF SECTION 

 




