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Oliver Parks and Recreation Society 

 

(RFP) REQUEST FOR PROPOSALS 
 

Oliver & District Arena Dehumidifier Replacement and Energy Recovery Controls  

 

The Oliver Parks and Recreation Society (the Society) invites proposals from industry specialists 

for the supply and installation of a new desiccant dehumidifier and energy recovery controls at 

the Oliver & District Arena facility.   

 

 
RFP Issue Date: Friday June 24, 2022 

Site Visit: Tuesday, July 5 2:00PM at the Oliver & District Arena 665 McKinney Road, Oliver BC.   

Closing Date:  12PM PST, Friday July 15, 2022  

Anticipated Award Date: Wednesday July 20, 2022 

 

The Society will consider both digital proposals submitted via email in pdf format and hard copy 

submitted in a sealed envelope.  The proposals will be evaluated at a later date and the results 

made available to all proponents. 

 

Please direct all enquiries to: 
Carol Sheridan, Manager of Recreation, carol@oliverrecreation.ca 

250-498-4985 
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INTRODUCTION & PROJECT CONTEXT 

 
The Oliver Parks and Recreation Society (The “Society”) operates and manages recreation facilities in 

Oliver under a service agreement with the Regional District of Okanagan-Similkameen (RDOS).  The 

Oliver & District Arena, located at 665 McKinney Road, was first opened in February of 1969 and the 

50th anniversary of this milestone was celebrated in 2019.  The Society undertook a Facility Condition 

Life Cycle Assessment of the building in 2017, which indicates that while many of the original elements 

present in the building are now 50 years old, the average life expectancy for the structural concrete 

foundation elements and the structural steel superstructure are approximately 75 years.  The Oliver & 

District Arena continues to serve the community well as a hub for sport and sports tourism, special 

events and health and wellness. The Society is taking steps to continue preventative maintenance 

measures and capital improvements to take the building to end of life as well as to decrease greenhouse 

gas emissions through energy recovery.  The goal of this project is to install a new desiccant 

dehumidifier and improve performance through upgrades to air ducting, upgrade the ice plant controls, 

and complete three Energy Conservation Measures (ECMs) approved by a Fortis BC study.  A detailed 

project overview is included in the attached specifications.  A maximum budget of $175,000 has been 

allocated for this project, subject to grant funding.    

 
SCOPE OF WORK 

 
The scope of work includes the following: 

1. Replacement of desiccant dehumidifier 
2. Extend the supply air ducting and install a run of Ductsox above spectator seating  
3. Complete the three ECMs as follows:  

• ECM 1 - Implement floating head on the ice plant condenser  
• ECM2 – Add a VFD to the brine pump.  
• ECM3 – Implement demand control ventilation on the new dehumidifier.  

 
KEY DELIVERABLES

 
As a minimum, all project deliverables must conform to the specifications within the attached:     

Appendix A: Oliver Dehumidifier Replacement Specifications  

Appendix B: Oliver Dehumidifier Replacement Drawing Package  

 
PROJECT SCHEDULE 

The Oliver & District Arena operates year round, however the ice plant is only in operation from 

September until March annually. Upon award of contract, the contractor shall prepare a work schedule 

with all major work identified, subcontractors identified, and expected dates for consultant site 

inspections identified. The schedule shall be reviewed and approved by the owner and the consultant 

prior to work commencing at the site. The completion date for this project is December 31, 2022. Any 

concerns with this schedule shall be submitted as an RFI during the tender process. 
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PROPOSAL SUBMISSION REQUIREMENTS 

 
Proposals must be submitted: 

a) Digitally via email to carol@oliverrecreation.ca  

b) Hard copies (2) in a sealed envelope clearly marked “Oliver Arena Dehumidifier Replacement 

and Energy Recovery Proposal” to the Oliver Parks and Recreation Society, PO Box 627 Oliver, 

B.C. VOH 1TO.  Submission envelopes must have the proponent’s legal name and postal address 

noted thereon.  

 

Proposals will be received up to 12:00P.M. LOCAL TIME, Friday, July 15, 2022.   

Proponents wishing to make revisions to their Proposals after submission but prior to the closing time 
may do so by submitting the revisions by email or hard copy as listed above. 

Proposals received after the closing time will be returned to the proponent unopened.   

 
The Proponent shall address all the information requested in this RFP.  Content to be included in the 
Proposal: 

• Proponent Information: Full name, address and telephone number of the submitting office of the 
Proponent. 

• Project Manager:  The Proposal shall identify the proposed project manager/lead contractor who 
will be the single point of contact, responsible for direct interaction with the Society.  State his/her 
position and professional discipline.  Describe the work to be performed by the project 
manager/lead contractor, his/her qualifications and substantive experience directly related to the 
proposed Work. 

• Proposed Project Team:  The Proposal shall list key individuals/subcontractors who will have 
major responsibilities for the performance of the Work.  Describe the task to be performed by 
each and their qualifications and substantive experience directly related to the proposed project. 

• References: The Proposal shall provide no less than two (2) references (include contact 
information) that are relevant to the proposed Work.  The references should be from a third party 
who can provide information about the performance of the Proponent in delivering services for 
the experience cited.  

• Project Schedule and Work Plan: Provide a preliminary Work Plan, including schedule for key 
deliverables within the Scope of Work.  

• Safe Work Procedures: Provide details of safe work procedures that will be followed during 
activities at the work site, including spill contingency plans. 

• Quality Control: Describe steps that will be taken to ensure all aspects of the project are 
completed to design specifications, building codes and industry best practices. 

• Fees: As part of this project, Oliver Parks & Recreation will require costing including equipment, 
products and labour broken out for the following items:  
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1. Dehumidifier Installation  
2. Ductsox and Ducting Modifications  
3. Brine Pump VFD Installation  
4. Condenser Floating Head Implementation  
5. Controls Upgrades  

 
 In addition to the breakdown of fees, please include a maximum/total price for all deliverables.  

Any costs incurred by the Contractor above the submitted maximum cost will be the sole 
responsibility of the Contractor unless pre-approved by Oliver Parks and Recreation.  All prices 
quoted are to be: in Canadian dollars; inclusive of duty, where applicable; exclusive of GST. A 
holdback amount of 10% will be applied to all invoices until work has been completed and 
inspected. 

Bidders should note that any and all work intended to be subcontracted as part of their bid submittal 

must be accompanied by background materials for proposed subcontractor(s) without exception. The 

Society reserves the right to hire contractors outside of the agreement if the successful Proponent(s) is 

not available or unable to provide the Goods or services. 

 
ENQUIRIES 

 

To ensure a successful project, it is the responsibility of the contractor during the bid process to address 
any questions regarding any onsite conditions or engineering design to Polar Engineering. All questions of 
technical nature, interpretation, and specification, or requests for changes, shall be submitted to the 
Society and Polar Engineering.  All responses and clarifications will be released as addenda by the Society 
to all bidding contractors. All Addenda will become part of the RFP.  Receipt of Addenda should be 
acknowledged by the Proponent in their submission. 

Proponents must carefully examine the RFP documents including appendices and subsequent addendums 
to the RFP and the project site to fully understand existing conditions, site limitations, and any other factor 
that may affect the Work.  No consideration will be given after submission of a Proposal to any claim that 
there was any misunderstanding with respect to undertaking of the Work. 

Verbal discussions between the Proponent and the Society (including Oliver Parks and Recreation Society 
members, management or staff) or Polar Engineering shall not become a part of the RFP or modify the 
RFP unless confirmed by written Addendum. 

All project enquiries/requests for information (RFI) must be submitted by 12:00pm Tuesday July 12.

 

PROPOSAL EVALUATION CRITERIA 

 
The evaluation criteria for proposals is included in Appendix C.  The evaluation team may consider other 

criteria that, at their discretion, is relevant to the evaluation process.  Any additional criteria considered 

will be used in the evaluation of all proposals.  

The Oliver Parks and Recreation Society, at its sole discretion, reserves the right to:  
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• reject any or all Proposals whether complete or not, 

• reject any Proposal it considers not in its best interests, 

• waive any minor irregularity or insufficiency in any Proposal submitted, 

• not be liable for misunderstandings or errors in the Request for Proposals, 

• issue addenda to the Request for Proposals, 

• contact references provided by the Proponents, 

• retain independent persons or contractors for assistance in evaluating Proposals, 

• request points of clarification to assist the Society in evaluating Proposals, 

• negotiate changes with the successful Proponent, 

• select a Proposal with a higher price if it offers greater value, 

• award separate contracts for separate work components, and 

• withdraw the Request for Proposals. 

 
INSURANCE 

 
All contractors providing services to the Society are required to obtain and maintain a minimum of 

$5,000,000 comprehensive insurance coverage during the procurement process, listing the Regional 

District of Okanagan Similkameen (“RDOS”) and the Oliver Parks and Recreation Society as additional 

insured parties.  Insurance must be obtained from an insurance company duly registered, licensed and 

approved to conduct insurance business in the Province of British Columbia.  Contractors must also 

indicate whether they carry WorkSafe BC Insurance. 

 

The successful bidder shall be deemed to be the Principal Contractor within the meaning of the 

Worker’s Compensation Board (“WCB”) Industrial Health and Safety Regulations for the Province of 

British Columbia and must comply with WCB Health & Safety Regulations and all other WCB regulations 

that apply to the works. 

 
PROPOSAL SUBMISSIONS & NEGOTIATIONS: 

 
1. Proposals shall be valid for 60 days from the date received. 

2. Proposals must be signed by the person(s) duly authorized on behalf of the proponent and to bind 

the proponent to statements made in response to this Request for Proposal (mandatory 

requirement). 

3. The Society is looking for the best value however the lowest quote will not necessarily be accepted. 

4. The project committee will utilize their discretion in selecting the general contractor. 

5. In the event the winning bid is over the Society’s proposed budget, the Society may enter 

negotiations with its selected proponent and propose alternative scopes or timelines for the project 

in order to secure a budgeted price. 

6. In the event the Society and its selected proponent cannot come to an agreement within 10 
business days of the Award Date, the Society has the right, at its option, to cease negotiating with 
the successful proponent and begin negotiating with the next qualified proponent – and so on – or 
choose to terminate the Request for Proposal process and not enter into a contract with any of the 
proponents. 
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7. Since the Society has an “economic dependency” on the Regional District of Okanagan-Similkameen 

(“RDOS”), the Society strives to comply with the RDOS’s Purchasing and Sales Policy.  In relation to 

this project the following RDOS Purchasing and Sales Policy Articles will be subject to all proponents 

bids: 

7.1. Article 6.1 (Insurance) 

7.2. Article 7.1 (Worker’s Compensation) 

7.3. Article 8.1 & 8.2 (Right to Reject Bid due to Litigation or Non-Compliance with Zoning Bylaws) 

7.4. Articles 12.1 & 12.2 (General Tendering Guidelines) 

7.5. Article 14.1 (Tenders/RFPs that Exceed the Budget) 

7.6. Articles 17.1 & 17.2 (Confidentiality) 

7.7. Article 18.1 (Identical Tender or Quotation Prices) 

8. Copies of the above Policy can be obtained upon request to the Oliver Parks and Recreation 

Society’s Manager. 

9. All terms and conditions of this Request for Proposal are assumed to be accepted by the proponent 

and incorporated in their proposal. 

 

All enquiries related to this Proposal are to be directed in writing to the person listed below. Information 

obtained from any other source, including verbal from any Society staff, board member or officer, shall 

not be deemed official and should not be relied upon. All questions, inquiries, statements, responses will 

be recorded and may be distributed to the Society Board of Directors. 

 

Questions can be directed to the following: 

 

CAROL SHERIDAN, MANAGER 

Oliver Parks and Recreation Society 

Email: carol@oliverrecreation.ca 

Phone 250-498-4985 ext. 201 
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 Project Overview 
1 Project Introduction 
The Oliver Arena is located at 6359 Park Drive, Oliver, BC. The goal of the project is to 
install a new desiccant dehumidifier, upgrade the ice plant controls, and complete 
three ECMs approved by a Fortis study. To improve the performance of the 
dehumidifier, the supply air ducting will be extended and a run of Ductsox will be 
installed above the spectator seating. The three ECMs are as follows: 

• ECM 1 - Implement floating head on the ice plant condenser 
• ECM2 – Add a VFD to the brine pump. 
• ECM3 – Implement demand control ventilation on the new dehumidifier. 

To ensure a successful project, it is the responsibility of the contractor during the bid 
process to address any questions regarding any onsite conditions or engineering 
design to Polar Engineering. All questions of technical nature, interpretation, and 
specification, or requests for changes, shall be submitted to Oliver Parks & Recreation 
and Polar Engineering. All responses and clarifications will be released as  
addenda to all bidding contractors.   

2 Project Costing 
As part of this project, Oliver Parks & Recreation will require costing broken out for the 
following items: 

1. Dehumidifier Installation 
2. Ductsox and Ducting Modifications 
3. Brine Pump VFD Installation 
4. Condenser Floating Head Implementation 
5. Controls Upgrades 

3 Design Methodology 
Polar Engineering works with industry leaders across the world to ensure that our 
clients receive state-of-the-art engineering solutions. We pride ourselves on working 
with our clients through in-depth interviews to balance initial costs, operating costs, 
and energy reductions. This design methodology has allowed our team of engineers 
to win awards from ASHRAE, RFABC, and the University of Victoria. 
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4 Contractor Experience 
All contractors who bid on this work must have the appropriate experience with ice 
arena ammonia refrigeration systems. The successful team must have completed a 
minimum of five ice arena ammonia refrigeration projects worth over $150,000 in the 
last two years. 

5 Project Schedule 
The completion date for this project is December 31, 2022. Any concerns with this 
schedule shall be submitted as an RFI during the tender process.  
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Specifications 



OLIVER PARKS & RECREATION GENERAL WORK INSTRUCTIONS 
DEHUMIDIFIER REPLACEMENT JUNE 21, 2022 
 

4 

1 GENERAL WORK INSTRUCTIONS 

GENERAL 

1.1.1 REFERENCES 
1. The General Conditions of the Contract, the Supplementary Conditions, and 

all Sections of Division 01 apply to and are a part of this Section of the 
Specification. 

1.1.2 APPLICATION 
1. This Section specifies requirements and instructions that are common to the 

Sections of the Specification. It is a supplement to each Section and is to be 
read accordingly. 

1.1.3 DEFINITIONS 
1. The following are definitions of words found in this specification document 

and associated drawings: 

• Provide (and tenses of provide) means supply and install complete 

• Install (and tenses of install) means install and connect complete 

• Supply (and tenses of install) means supply only 

• Owner means Oliver Parks & Recreation 

• Owner’s Representative means Carol Sheridan, carol@oliverrecreation.ca 

• Consultant means Polar Engineering who has prepared the contract 
documents on behalf of the Owner 

1.1.4 CODES, REGULATIONS, AND STANDARDS 
1. All Codes, Regulations, and Standards referred to in this Section and in 

Sections to which this Section applies are the latest edition of the Codes, 
Regulations, and Standards in effect at the time the building permit is 
obtained, or at the time of bid closing for the Project, whichever comes first. 

2. All work is to be in accordance with requirements with Codes, Regulations, 
and Standards applied by governing authorities, including: 

• The BC Building Code 

• Technical Safety BC (TSBC) 
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3. All electrical items associated with mechanical equipment are to be certified 
and bear the stamp or seal of a recognized testing agency such as CSA, UL, 
ULC, or ETL; or bear a stamp to indicate special electrical utility approval. 

4. All work must be completed in a manner that allows the client to maintain a 
TSBC Risk Assessed status. 

1.1.5 QUALITY ASSURANCE 
1. All work is to be done by tradesmen who perform only the work that their 

certificates permit, or by apprentice tradesmen under direct on-site 
supervision of an experienced Industrial Training Authority Red Seal certified 
journeyman tradesman. 

2. Testing and inspections not explicitly assigned to the owner are the 
contractor’s responsibility. Unless otherwise indicated, provide the quality 
control, testing, and commissioning services specified in this document and 
those required by municipal, provincial, and federal governing bodies. 

3. All quality control services must be provided by qualified personnel or testing 
agency. 

4. All quality control services must be recorded, and documentation submitted 
to the owner and the consultant for verification and approval. 

5. All installing contractors and subcontractors shall identify a qualified red seal 
tradesmen or other qualified owner representative as the main point of 
contact for the consultant and the owner. 

6. All welders must be Class B or A and have up to date documentation. 

1.1.6 EXAMINATION OF SITE AND DOCUMENTS 
1. When estimating the cost of the work and prior to submitting a bid for the 

work, carefully examine all the bid documents and visit the site to determine 
and review all existing site conditions that will or may affect the work and 
include for all such conditions in the bid price. 

2. All freight costs for the equipment and materials related to installation and 
integration are to be included in the contractor’s bid. 

3. Contractors are to note that premium or special freight costs may be 
required to deliver materials to site to meet completion schedules, the cost 
will be borne by the contractor. 

4. Contractors are responsible for checking all the relevant dimensions and line 
routing before bidding. 
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1.1.7 DRAWINGS AND SPECIFICATION 
1. The mechanical drawings show approximate locations of equipment and 

connecting services. Any information regarding accurate measurements of 
the building is to be taken at the site by the contractor. 

2. As-built drawings shall be kept onsite during construction to allow for 
identification of design changes as part of the construction process. 

3. A marked-up set of the drawings shall either be submitted to the consultant 
for update, paid for by the contractor, or a complete set of updated drawings 
will be submitted for approval by the consultant and the owner. 

4. Both hardcopy in size D and PDF versions of the as-built drawings must be 
supplied to the owner upon project completion.  

5. Submit a digital copy of all as-built drawings to the owner’s representative. 

1.1.8 PERMITS AND FEES 
1. Contractor is responsible for applying for, obtaining, and paying for all 

permits and inspection fees required to complete the work. 

2. A copy of each permit and inspection report shall be provided to the owner’s 
representative.  

3. Design registration shall be completed and submitted by the installing 
contractor as required by Technical Safety BC. 

1.1.9 PAYMENT 
1. Unless otherwise specified by the owner’s documents, the following payment 

section shall apply.  

• Progress payments are to be discussed and approved prior to project 
award and outlined in the contract with the installing contractor and client. 

• A minimum of 10% of the total project value shall be held back for 
deficiencies and will be paid at the earliest, subject to the deficiencies list, 
30 days after the consultant’s final inspection.  

• Upon completion of the final inspection, and when the consultant has 
determined the value of the holdback accounting for deficiencies, the 
contractor can bill for the remaining amount.  

• Upon completion of the deficiencies and approval by the consultant, the 
installing contractor may bill for the remaining project amount. 

• Upon notification from the owner or the consultant, the contractor has 30 
days to complete any deficiencies identified onsite. After this time, the 
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owner can hire a third-party contactor to complete this work and the 
contractor will be responsible to the owner for any costs associated with 
this work. 

1.1.10 SHOP DRAWINGS AND PRODUCT DATA SHEETS 
1. Submit for review, shop drawings and/or product data sheets indicating in 

detail the design, construction, and performance of products as requested in 
Sections of this Specification. The number of copies of shop drawings and/or 
product data sheets will be as later directed. 

2. The consultant will retain copies of each shop drawing or product data sheet 
submission. 

3. Data sheets and shop drawings must be submitted to the consultant two 
weeks prior to commencing any work onsite.  

4. All materials must meet all federal, provincial, and municipal regulations and 
guidelines.  

5. All pressure vessels must be certified and registered with the appropriate 
governing body.  

6. All alternate components which meet the same design conditions as those 
outlined in this specification are welcomed but must be submitted two weeks 
prior to the closing date of the tender and be approved by the consultant. 

7. Submittals shall include the following information where applicable: 

• Manufacturer 

• Surface area and heat transfer arena 

• Refrigerant inlet/outlet temperatures 

• Fluid inlet/outlet temperatures 

• Operating pressures 

• Pressure drops 

• Manufacturing material 

• Pressure ratings 

• CRN numbers 

• Voltage and phase 

• RPM 

• Seals and gaskets 

• Construction materials 
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8. Final shop drawings must be submitted to the consultant prior to the delivery 
of materials and equipment to the jobsite. 

1.1.11 SCAFFOLDING, RIGGING, AND HOISTING 
1. Supply, erect and operate all scaffolding, rigging, hoisting equipment and 

associated hardware required for your work. 

2. Do not place major loads on any portion of the structure without approval 
from the Consultant. 

3. Submit for review, rigging and hoisting plans, contemplated dates, permits, 
equipment, safety measures, and personnel prior to hoisting operations. 

1.1.12 PROJECT CLOSEOUT SUBMITTALS 
1. Prior to application for Substantial Performance, submit all required items and 

documentation specified, including the following: 

• Operating and Maintenance Manuals 

• Final commissioning report 

2. Operation and Maintenance Manuals must be provided in the following 
formats:  

• Submit 2 hard copies consolidated in hardcover 3 "D" ring binders. 

• Submit 1 digital copy on a USB flash drive to facility staff 

• Submit 1 digital copy to the owner’s representative 

3. Maintenance manuals shall include: 

• The consultant’s name, street address, telephone and fax number, and 
email address 

• The contractor’s name, street address, telephone and fax number, and 
email address 

• All subcontractor’s names, street address, telephone and fax number, and 
email address 

• A copy of each “Reviewed” shop drawing or product data sheet 

 Each shop drawing shall include the manufacturer or supplier name, 
telephone number, and email address. 

 Each shop drawing shall include the email address for local source of 
parts and service. 
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4. Maintenance manuals shall include recommended maintenance and 
maintenance intervals, normal operating parameters, data sheets, and the 
expected lifespan of all mechanical, electrical, and controls equipment. 

1.1.13 PHASING, HOURS OF WORK, AND NOISE CONTROL 
1. Work is to be performed between the hours 8:00 AM and 5:30 PM Monday to 

Friday. If work is required to be performed during other than the hours 
specified above, special permission, in writing, must be obtained from the 
Owner. 

2. Phasing of the work may be required to maintain the existing building in 
operation. Include all costs for phasing the work including all required "off 
hours" premium time labour costs. 

3. The contractor shall instate appropriate controls to reduce nuisance noise 
level from affecting the areas adjacent to the work site.  

1.1.14 REQUIREMENTS FOR CONTRACTOR RETAINED ENGINEERS 
1. All professional engineers retained by you to perform consulting services with 

regard to your work, i.e. seismic engineer, are to be members in good 
standing with the local Association of Professional Engineers, and are to carry 
and pay for errors and omissions for professional liability insurance in 
compliance with requirements of the governing authorities in the locale of the 
work. 

2. Your engineer’s professional liability insurance is to protect your Consultants 
and Sub-Consultants, and their respective servants, agents, and employees 
against any loss or damage resulting from the professional services rendered 
by your Consultants, Sub-Consultants, and their respective servants, agents, 
and employees in regard to the work of this Contract. 

3. The contractor is to meet or exceed all liability insurance requirements laid 
out in the Owner’s contract documentation. 

4. If the Owner’s contract documentation does not contain specific liability 
insurance requirements, the following requirements are to be met at a 
minimum:  

• Coverage is to be a minimum of $2,000,000.00 inclusive of any one 
occurrence 

• The insurance policy is not to be cancelled or changed in any way without 
the insurer giving the Owner a minimum of thirty days written notice 
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• Liability insurance is to be obtained from an insurer registered and 
licensed to underwrite such insurance in the location of the work 

• Evidence of the required liability insurance in such form as may be 
required is to be issued to the Owner, the Owner’s Consultant, and 
Municipal Authorities as required prior to commencement of your 
consultant’s services  

1.1.15 EQUIPMENT AND SYSTEM START-UP 
1. When installation of equipment/systems is complete prior to commissioning, 

perform start-up under direct on-site supervision and involvement of the 
equipment/system manufacturer’s representative or the consultant, make 
any required adjustments, document the procedures, leave the 
equipment/system in proper operating condition, and submit a complete set 
of start-up documentation sheets signed by the manufacturer/supplier and 
the Contractor. 

1.1.16 EQUIPMENT AND SYSTEM COMMISSIONING 
1. After successful start-up and prior to Substantial Performance, commission 

the mechanical work in accordance with requirements of CSA Z320, Building 
Commissioning. Use commissioning sheets included with the CSA Standard, 
and any supplemental commissioning sheets required. 

2. Submit final commissioning data sheets, project closeout documents, and 
other required submittals. Ignore items that do not pertain to this project. 
These submittals will include, but are not limited to: 

• Inspection Date 

• Description of testing procedure 

• Testing contractor name and personnel 

• VFD speed and current of all pumps 

• All pump pressure differentials   

• VFD speed and current of all fans 

• Heat exchanger supply and return temperatures 

• Heat Pump compressor speed and current 

• Supply and return temperatures of all heat pump heat exchangers, 
including evaporators, condensers, and subcoolers 

• Heat pump suction gas temperature 

• EEV valve average position 
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• Ammonia high cut out testing 

• Ammonia liquid level normal operating percentages   

• Control system testing and verification 

3. Furthermore, the following operating conditions shall be simulated, and the 
operation of the controls system checked to ensure a fully functional system. 

• Operation of ammonia solenoids and energy recovery heat exchanger 

• Heat pump energy recovery system starting and operating at desired 
setpoint.   

• Unless otherwise noted, heat pump compressors shall be operated across 
entire capacity range to ensure proper oil return. 

• All pumps fitted with VFD shall be capable of operating from 25% of the 
operating speed to 100% of the operating speed, including the desired 
setpoint. 

• Condenser floating head pressure control algorithm    

• If applicable, industrial compressors to be unloaded and tested in each 
capacity control range. 

4. During each one of these situations, the following conditions shall be 
recorded and provided to the owner. It is the responsibility of all installing 
contractors to work together to ensure proper commissioning, but it is the 
responsibility of the installing mechanical contractor to provide the owner 
and the consultant with the documentation below: 

• Speed and pressure differential of all pumps 

• Speed and amperages of the compressor motors operating in the 
conditions outlines above 

• Temperatures on the inlet and outlet of heat pump supply and return lines, 
including evaporator, condenser, and subcooler lines.  

• Temperature and pressure at the inlet and outlet of the ammonia energy 
recovery heat exchanger.     

1.1.17 EQUIPMENT INSPECTIONS 
1. It is the responsibility of the installing contractor to make the consultant 

aware of appropriate inspection dates based on work commenced onsite. 
The installing contractor shall give the consultant at least one week notice 
inside British Columbia and two weeks’ notice outside of British Columbia. 

2. Upon substantial project completion, the installing contractor shall contact 
the consultant for a final inspection and deficiency list. 
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3. Upon substantial project completion, the consultant will send the installing 
contractor an inspection summary and a 100-point inspection list. All 
deficiencies shall be considered complete before the final holdback is paid 
by the client to the installing contractor. 

1.1.18 EQUIPMENT AND SYSTEM O & M DEMONSTRATION & TRAINING 
1. Provide training to the owner’s designated personnel in all aspects of 

operation and maintenance of the equipment after start-up. 

2. All demonstrations and training shall be performed by qualified technicians 
employed by the equipment/system manufacturer/supplier. 

3. The contractor shall provide a onetime onsite training course which will 
include the following: 

• Provide lunch for all attendees to this training session. 

• Coordinate with all subcontractors to ensure that training encompasses 
all relevant systems. 

• Record date of training and name and signature of all attendees 

4. Training for Facility Operations Staff shall cover the following subjects: 

• Regular and seasonal preventative maintenance procedures 

• Sequence of operations 

• Safety controls 

• Emergency isolation valves 

• Alarms 

• Proper use of computer control system 

• Trouble-shooting procedures 

5. Training for facility electricians shall cover the following subjects: 

• All electrical systems 

• Sequence of operations 

• Safety controls 

1.1.19 SAFETY AND TRAFFIC 
1. The contractor is responsible for all safety measures required by the owner, 

municipal, provincial government, and federal government. 

2. The contractor shall provide all traffic control required by the owner, 
municipal, provincial government, and federal government to effectively 
perform the work outlined in this document. 
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1.1.20 PROJECT SCHEDULE 
1. Upon award of contract, the contractor shall prepare a work schedule with all 

major work identified, subcontractors identified, and expected dates for 
consultant site inspections identified. 

2. The schedule shall be reviewed and approved by the owner and the 
consultant prior to work commencing at the site. 

1.1.21 PROJECT MEETINGS 
1. Upon award of contract, the contractor shall attend and chair an online 

monthly meeting before work commences to discuss the project schedule, 
the contractor’s duties, and responsibilities; and to introduce designated site 
personnel. 

2. Upon commencement of work, the contractor shall attend and chair an 
online bi-weekly meeting to update the client and consultant on the project 
status. 

3. Prepare meeting minutes for all meetings and distribute to all attendees. 

4. Attend and chair additional site meetings as requested by the owner or the 
consultant. 

1.1.22 REQUESTS FOR INFORMATION 
1. Obtain answers to work related queries at site meetings whenever possible, 

but if not possible, prepare a Request for Information (RFI) and email to the 
Owner and Consultant. The RFI is to include: 

• The Project name, the date, and Contractor’s name and the name of the 
person making the query 

• An RFI number, a drawing reference if applicable, and a detailed 
description of the problem for which the RFI is issued 

PRODUCTS 

1.1.23 MECHANICAL WORK IDENTIFICATION MATERIALS 
1. Equipment Nameplates: Minimum 1/16" thick 2-ply laminated coloured plastic 

plates, minimum ½" x 2" for smaller items such control valves, minimum 1" x 2½" 
for equipment, and minimum 2" x 4" for control panels and similar items. 
Additional requirements are as follows: 
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• Unless otherwise specified or required, each nameplate is to be white, 
complete with beveled edges and black engraved capital letter wording 
to completely identify the equipment and its use with no abbreviations. 

• Wording is to include equipment service but must be reviewed/approved 
prior to engraving. 

• Supply stainless steel screws for securing nameplates in place. 

2. Pipe Identification:  Pipe identification is to be equal to Smillie McAdams 
Summerlin Ltd. or Brady vinyl plastic with indoor/outdoor type vinyl ink 
lettering and directional arrows, as follows:  

• For pipe to and including 6" diameter, coiled type snap-on markers of a 
length are to wrap completely around the pipe or pipe insulation. 

• For pipe larger than 6" diameter, saddle type strap-on markers with two 
opposite identification locations and completed with nylon cable ties. 

3. Identification wording and colours are to match existing wording and colours 
at the site. 

4. Ammonia piping, valves, and other components shall be labelled per IIAR 
recommendations.  

5. Where there is no existing identification onsite, the contractor is to confirm 
identification, colour, and nomenclature with the consultant. 

6. Upon project completion, supplier owner with both PDF and size D drawing 
detailing all valve and equipment tags. 

EXECUTION 

1.1.24 INSTALLATION OF EQUIPMENT 
1. Unless otherwise specified or indicated, install all equipment in accordance 

with the equipment manufacturer’s recommendations and instructions. 
Governing Codes, Standards, and Regulations take precedence over 
manufacturer’s instructions. 

2. Contractor responsible for transportation, off-loading, and rigging of all 
mechanical equipment and materials, including all costs associated with 
these activities. 

• All premium or special freight costs required to deliver materials and 
equipment to site to meeting construction schedules will be carried by the 
contractor. 
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3. Installing contractor to provide piping and equipment supports, anchors, 
sleeves, anchor bolts, housekeeping pads, restraints, stand, and accessories 
as required.  

• If required, structural and/or seismic engineer will be retained at the cost 
of the contractor.   

4. All systems and pieces of equipment are to be provided with all necessary 
piping, valves, equalization lines, filters, purge points, drains, vents, and 
disconnects required to ensure reliable operation.   

5. All systems and pieces of equipment to be provided with all electrical 
components and accessories required to integrate with onsite electrical 
infrastructure.  

6. All systems and pieces of equipment are to be provided with all necessary 
mechanical, electrical, and controls equipment required to ensure reliable 
operation.  

7. Contractor responsible for providing, charging, and installing new 
primary/secondary fluids and inhibitors required to operate the system for 
the first 6 months. 

8. Primary/secondary fluids shall only be reused with express written permission 
from the client and consultant.  

9. Contractor responsible for updating all required pressure relief and safety 
systems to ensure compliance with governing codes and standards.  

10. Contractor responsible for providing controls wiring, conduit, sensing 
equipment, coding, graphics, and licenses for all new/modified systems and 
pieces of equipment.  

11. Installing contractor responsible for commissioning all new equipment and 
making any necessary adjustments to existing equipment to ensure safe and 
reliable operation.  

12. Installing contractor must provide a one-year labor and material warranty 
(on-site) commencing from time of owner acceptance of the system 

13. Installing contractor is responsible for labeling all the equipment, piping, 
valves, and electrical per the specification document and accompanied 
drawings. 

1.1.25 MECHANICAL WORK IDENTIFICATION 
1. Identify all new mechanical work in accordance with existing identification 

standards at the site. 
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2. Identify new piping adjacent to each valve and at each piece of connecting 
equipment. 

3. Provide an identification nameplate for each new piece of equipment. Secure 
nameplates in place with stainless steel screws unless such a practice is 
prohibited, in which case use epoxy cement applied to cleaned surfaces. 

4. Motor Controllers and Disconnect Switches:  Provide an identification 
nameplate for each new motor controller, and on each disconnect switch 
provided as part of the electrical work for equipment which you provide. 

1.1.26 FINISH PAINTING OF MECHANICAL WORK 
1. The contractor shall prepare all surfaces, prime, and paint all piping support 

steels, conduit and boxes, and heat pump. 

2. Contractor is to paint all the new equipment on site to match existing building 
and mechanical equipment. 

3. Paint type and colour shall match existing building and mechanical 
equipment.  

4. Touch-up paint all damaged factory applied finishes on mechanical work 
products. 

5. All surfaces must be prepared, and paint applied per manufacturer’s 
recommendations. 

6. Company contracted to prepare surface and apply paint must have at least 
3 years of experience. 

7. To ensure a long life, paint and all other exterior coatings must not be applied 
during rain, snow, or when the relative humidity is outside the recommended 
manufacturers procedures.  

8. Manufacturer’s minimum and maximum recommend application 
temperatures shall be adhered to. 

9. Examine surfaces one week prior to the commencement of work. Report any 
condition that may affect proper application to the installing contractor, 
owner, and the consultant. 

10. Mask all required surfaces prior to commencing work. 

11. Clean all surfaces per manufacturer’s recommendations. 
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12. Uncoated steel and iron surfaces: Remove grease, weld splatter, dirt, and rust. 
Where scale or rust is present, remove by wire brush or sand blasting, clean 
by washing with solvent. Apply treatment of phosphoric acid solution, 
ensuring weld joints, bolts, and nuts are similarly cleaned. Prime all repairs 
after cleaning and treatment.  

13. Prime and paint prepared surface per manufacture’s recommendations.  

1.1.27 PIPE LEAKAGE TESTING 
1. Before new piping has been insulated, and before equipment has been 

connected, test all new piping for leakage. Submit signed and dated test 
report sheets to confirm proper test results. 

2. The following requirements apply to all testing: 

• Include temporary piping connections required to properly complete the 
tests. 

• Unless otherwise noted, piping under test pressure is to have a maximum 
of a 2-psi pressure drop for the length of the test period. 

1.1.28 SUPPLY OF MOTOR STARTERS AND ACCESSORIES 
1. Motor starters for mechanical equipment, except for starters integral with 

packaged equipment and starters factory installed in equipment power and 
control panels, will be provided as part of the electrical work. 

2. Motors greater than 10hp shall be supplied with a soft starter unless supplied 
with a VFD. 

1.1.29 WASTE MANAGEMENT AND DISPOSAL 
1. Separate and recycle waste materials in accordance with requirements of 

Canadian Construction Association Standard Document CCA 81, A Best 
Practices Guide to Solid Waste Reduction. 

END OF SECTION 
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2 DEMOLITION AND REVISION WORK 

GENERAL 

2.1.1 APPLICATION  
1. This section specifies requirements, criteria, methods, and execution for 

mechanical demolition work that is common to one or more mechanical work 
sections, and it is intended as a supplement to each section and is to be read 
accordingly. 

2.1.2 REFERENCE STANDARD 
1. Perform demolition work in accordance with requirements of CAN/CSA-S350, 

Code of Practice for Safety in Demolition of Structures. 

EXECUTION 

2. The Installing contractor is responsible for all demolition and revision work. 

• Estimate the scope, extent, and cost of the work at the site during the 
bidding period and include for all such costs in your bid.   

• Demolitions shall be coordinated with the owner’s representative to ensure 
minimal downtime. 

3. Decommission and remove all existing equipment and materials which have 
been marked for removal. 

• All removed material and equipment is the property of the owner and shall 
be either kept or disposed of in conjunction with the with owner’s wishes. 

• All materials and equipment approved for removal by the owner shall be 
disposed of in an environmentally sustainable fashion.  

4. Ensure that products and materials required for re-use are properly retained 
and protected. 

5. Where existing valves with tags are removed, the tags shall be reused where 
possible. 

6. Remove from the site and dispose of all existing equipment and materials 
which have been removed. 

7. Demolitions shall be completed using a method which will ensure minimal 
building damage, and any damage which occurs during equipment removal 
must be restored to the original condition prior to the project completion. 
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8. All removed material is the property of the owner and shall be either kept or 
disposed of in conjunction with the with owner’s wishes and in an 
environmentally sustainable fashion. 

9. The installing contractor is responsible for site inspections to determine if 
there are any hazardous materials, such as asbestos, onsite, and to perform 
remediation per the codes and standards in BC required to complete the 
work outlined in this specification. 

10. Where required, wetting agents approved by the owner, or the consultant 
shall be used for dust control. 

11. All demolished material shall be quickly removed from site. All demolished 
material which must be stored onsite will be stored in a location approved by 
the owner. 

12. Appropriate bodies of water, including storm water, must be appropriately 
protected. 

END OF SECTION 
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3 EQUIPMENT 

GENERAL 

3.1.1 APPLICATION 
1. This section specifies requirements and instructions that are common to the 

remainder of this section. It is a supplement and is to be read accordingly. 

3.1.2 SUBMITTALS 
1. Contractor shall provide the following submittals to the consultant and 

owner’s representative. 

• Equipment shop drawings and product data sheets, complete with piping 
and power and control wiring schematics, accessories, rated capacities, 
weights, and all other relevant data. 

• Factory inspections and test reports with O & M Manual project close-out 
data. 

• Site inspection and start-up report detailing all the important equipment 
functions required to ensure equipment performance over the entire 
range of operation.  

• A one-year written warranty for all workmanship dated and signed by the 
installing contractor. 

3.1.3 QUALITY ASSURANCE 
1. Piping system work is to be in accordance with the following Codes and 

Standards: 

• CAN/CSA B-52 Mechanical Refrigeration Code 

• CAN/CSA B-51 Boiler Pressure Vessel and Piping Code 

• ANSI B31.1 Power Piping 

• ANSI B31.5 Refrigeration and Heat Transfer Components 

• ASHRAE 15 Safety Standard for Refrigeration System 

• ASHRAE Standard 34 Designation and Safety Classification of Refrigerants 

• IIAR2 Ammonia Refrigeration Piping Handbook 
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PRODUCTS 

2. The contractor shall confirm the supply voltage available on site before 
ordering equipment. 

EXECUTION 

3.1.4 EQUIPMENT ACCESSORIES 
1. All equipment shall be installed and integrated with the existing systems with 

all the necessary piping, valves, purge points, strainers, sight glasses, sensors, 
drain ports, conduit, disconnects, control equipment, electrical, base, and 
piping supports as required to ensure a complete functioning system. 

2. Install ¼-inch purge valves on major pieces of equipment to allow to proper 
depressurization of equipment. 

3.1.5 SEISMIC RESTRAINTS 
1. The installing contractor is responsible for ensuring that all equipment is 

appropriately seismically restrained, and that all installed seismic restraints 
conform to all seismic codes and regulations.  

2. If required by the owner, the installing contractor must retain the services of 
the seismic engineer. 

PUMPS 

3.1.6 GENERAL 
1. At a minimum upon commissioning, the following values shall be recorded 

and provided to the owner and the consultant. 

• Pump suction pressure 

• Pump discharge pressure 

• Pump voltage   

3.1.7 PRODUCTS 
1. Approved pump manufacturers are Grundfos, Taco, and Armstrong. 

2. Alternate pump manufacturers can be installed at the discretion of the 
consultant and the owner. 

3. All pumps must be constructed from appropriate materials or have 
appropriate coatings suited for their intended operation. For example, all 
pumps used to pump pool water must have at a minimum an epoxy coating. 
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3.1.8 EXECUTION 
1. All pumps to be installed, supported, and commissioned per manufacturer’s 

recommendations.  

2. All pumps to be installed with isolation valves, drain valves, and pressure 
gauges on the inlet and outlet. 

3. All pumps to be supplied with appropriate suction guide and/or triple-duty 
valves to ensure a complete and functioning system. 

4. Install a minimum of 2 feet of carbon steel piping at the inlet and outlet of 
each pump before transitioning to PVC, CPVC, or HDPE. Note, steel pups are 
not required for transition to copper piping. 

5. All pumps must be installed with tags identifying pump to as-built 
mechanical and controls drawings.  

HEAT EXCHANGERS 

3.1.9 GENERAL 
1. The contractor shall record and provide the following values to the consultant 

and the owner when commissioning a heat exchanger: 

• Heat exchanger type 

• Heat exchanger application 

• Inlet temperatures 

• Outlet temperatures 

• Pressure drop through heat exchanger 

3.1.10 PRODUCTS 
1. Approved heat exchanger manufacturers are Alfa Laval, Danfoss, and Kelvion. 

• Alternate heat exchanger manufacturers can be installed at the discretion 
of the consultant and the owner. 

2. Heat exchangers operating with brine (CaCl2) must be constructed from 
Titanium. 

3. Heat exchangers that are susceptible to frost buildup shall be supplied with 
aluminum clad insulation. 

• Aluminum clad insulation must allow for disassembly and heat exchanger 
inspection as required by the manufacturer. 

4. Heat exchangers operating as evaporators and condensers shall be supplied 
with DDC and visual temperature sensors on the fluid inlet and outlet. 
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5. Heat exchangers operating as evaporators and condensers shall be supplied 
with DDC and visual pressure and temperature sensors on the refrigeration 
inlet and outlet. 

6. Liquid-to-liquid heat exchangers shall be supplied with visual temperature 
sensors on the inlets and outlets of the heat exchangers. 

7. Liquid-to-liquid heat exchangers with a capacity greater than 50kW shall be 
supplied with DDC temperature sensors on the inlets and outlets. 

8. Liquid-to-air heat exchangers with a capacity greater than 50kW shall be 
supplied with visual and DDC temperature sensors on the liquid inlet and 
outlet 

3.1.11 EXECUTION 
1. Install heat exchangers with adequate space to allow for disassembly, and 

removal of equipment and components as per manufacturer 
recommendations. 

2. Support heat exchangers per the manufacturer’s recommendations. 

3. Install a minimum of 2 feet of carbon steel piping on the inlet and outlet of 
heat exchangers. Please note, this does not apply to heat exchangers 
connected to copper piping.  

4. Install isolation, purge, and drain valves on the inlet and outlet of all heat 
exchangers. 

5. Install appropriate filtration on the inlet of all heat exchangers.  

6. Install purge and drain valves on the vessels of heat exchangers such as U-
turns. 

7. Install pressure relief valves and lines on the refrigerant side of heat 
exchangers. 

• Pressure relief valves to be installed between the heat exchanger and the 
isolation valve of the heat exchanger. 

8. Install secondary pressure relief valves on the liquid side of ammonia heat 
exchangers. 

• Secondary pressure relief valves shall be installed between the heat 
exchanger and the isolation valves of the heat exchanger. 

• Secondary pressure relief valves shall be piped to an elevated transparent 
tank to ensure lifted relief valves can be identified. Transparent tank shall 
be supplied with an overflow piped to the header trench, or to the floor if 
no header trench exists. 
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9. Insulate heat exchangers operating above 50°C or below the dew point. 

10. Insulate heat exchangers operating as condensers when fluid temperatures 
are greater than 40°C. 

11. Insulate heat exchangers with the manufacturer’s approved insulation. 

12. Install drip pans with drain lines below heat exchangers that are susceptible 
to condensation or frost buildup. 

13. Install heat exchangers that are operating as evaporators on a raised steel or 
concrete platform. 

14. Install evaporators with adequate clearance to allow a 5-gallon bucket to be 
placed under the oil drain valve. 

15. Install a 24-inch drop leg with sight glass on the condensate outlet of all 
single circuit condensers, unless otherwise noted.  

16. All condensers that contain multiple refrigerant circuits must be installed with 
a minimum 6-foot drop leg on each refrigerant circuit, unless otherwise 
noted.  

COMPRESSORS: INDUSTRIAL REFRIGERATION 

3.1.12 GENERAL 
1. Compressor refers to an industrial refrigeration compressor for the remainder 

of section 3.6. 

3.1.13 PRODUCTS 
1. The approved industrial refrigeration compressor manufacturer is Mycom. 

2. Alternate industrial refrigeration compressor manufacturers can be installed 
at the discretion of the consultant and the owner. 

3.1.14 EXECUTION 
1. Compressors must be installed per the manufacturer’s recommendations. 

2. Compressors shall have appropriate suction and discharge isolation valves. 

3. If not integral to the compressor, compressors shall have purge valves on the 
discharge side of the compressor before the isolation valve. 

4. Appropriate protection via a guard must be provided for the direct drive 
coupling or belts.  

• If belts are used, an extra set of belts shall be provided as part of the install. 
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5. Compressors must be charged with the manufacturer’s approved oil and 
enough extra oil provided for the first oil change. 

6. Compressors must be installed with a crank case heater. The heater is to be 
energized per the compressor manufacturer’s instructions. 

7. Compressors must be installed with oil separation and return per the 
mechanical drawings and if not specified on the mechanical drawings, per 
the manufacturer’s recommendations. 

8. Compressors must be installed with high pressure, low pressure, oil pressure, 
high water temperature, and discharge temperature safeties. See below: 

• Low pressure control— manual reset 

• High pressure control— manual reset 

• High discharge temperature— manual reset 

• Oil pressure – manual reset 

• High compressor cooling water – manual reset 

9. Compressors must be installed with visual gauges for discharge pressure, oil 
pressure, and suction pressure visual. 

• One gauge set is to be installed per compressor. 

• Gauges are to be 4-inch and display both the saturated refrigerant 
condition and the pressure of refrigerant. 

COMPRESSORS: HEAT PUMP 

3.1.15 GENERAL 
1. Compressor refers to a heat pump compressor for the remainder of Section0. 

3.1.16 PRODUCTS 
1. The approved heat pump compressor manufacturer is Bitzer. 

2. Alternate heat pump compressor manufacturers can be installed at the 
discretion of the consultant and the owner. 

3.1.17 EXECUTION 
1. Compressors must be installed per the manufacturer’s recommendations. 

2. Compressors shall have appropriate suction and discharge isolation valves. 

3. Heat pump compressors shall have purge valves on the discharge side of the 
compressor before the isolation valve. 



OLIVER PARKS & RECREATION REFRIGERATION PIPING AND VALVES 
DEHUMIDIFIER REPLACEMENT JUNE 21, 2022 
 

26 

4. Heat pump compressors must be charged with the manufacturer’s approved 
oil and enough extra oil provided for the first oil change. 

5. Compressors to be installed with two crank case heaters. The first heater is to 
operate when the compressor is off, and the second heater is to start when 
the temperature of the compressor crank case drops below 35°C and turn off 
when it reaches 40°C.   

6. Be installed with high pressure, low pressure, and discharge temperature 
safeties. See below: 

• Low pressure control— manual reset 

• High pressure control— manual reset 

• High discharge temperature— manual reset 

7. Bitzer compressors are to be supplied with Bitzer IQ Module CM-RC-01, 
mechanical capacity control, and pressure transducers, unless otherwise 
noted. 

8. Compressors to be installed with additional cooling via direct liquid injection 
or head cooling fan, as required by the manufacturer. 

9. Compressors to be installed with all necessary equipment to ensure 
minimum required suction gas superheat is always maintained, as required 
by the manufacturer. 

CONDENSERS: AIR COOLED 

3.1.18 GENERAL 
1. The contractor is responsible for performing all electrical upgrades required 

by condensers. 

3.1.19 SUBMITTALS 
1. Submit a site inspection and start-up report from the manufacturer’s 

representative. 

2. Submit a signed copy of the condenser manufacturer’s extended warranty, in 
the name of the Owner, for the complete condenser rotating mechanical 
equipment (fan, fan shaft, bearings, sheaves, motor, drive system, and 
mechanical equipment support) for 4 years following the date of expiration of 
the 1-year Contract warranty. 

3. The extended warranty is to be a written, full on-site parts and labour 
warranty with the same terms and conditions as the Contract warranty. 
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3.1.20 QUALITY ASSURANCE 
1. Condensers and their installation of condenser are to be in accordance with 

requirements of the following: 

• All applicable Provincial Codes and Standards 

• Cooling Technology Institute CTI STD-105, Acceptance Test Code 

• ASHRAE Standard 90.1, Energy Standard for Buildings 

3.1.21 PRODUCTS 
1. The approved condenser is the model scheduled by the consultant. 

2. Alternate condenser models can be proposed by the contractor and will be 
approved at the discretion of the consultant. 

3. Unless otherwise noted, condensers are to be supplied with the following: 

• Corrosion Resistant Coating: All steel panels and structural members, 
unless otherwise specified, are to be factory protected by a thermosetting 
hybrid polymer corrosion protection coating consisting of an 
electrostatically sprayed thermosetting hybrid polymer fuse bonded to 
the metal surfaces.  

• Motors & Drives: TEFC motors, variable torque, specially insulated for 
exterior condenser duty, and adjustable V-belt drives with taper lock 
sheaves, adjustable motor base, and guard. The fan is to be equipped with 
a standard motor and drive.  

• Access Ladder and Handrail: Handrail, knee rail and toe board around the 
perimeter of the top of the condenser, designed and constructed in 
accordance with OSHA Standards and capable of withstanding a 890 N 
concentrated live load in any direction, and a vertical 450 mm (18") wide 
aluminum ladder with 75 mm (3") I-beam side rails and 32 mm (1¼") 
diameter rungs permanently attached to the condenser casing and 
extended up from the base of the condenser to the top of the handrail.   

• Ladder Safety Cage: Galvanized steel cage in accordance with OSHA 
Standards extending from a point 2.134 m (7') above the foot of the access 
ladder to the top of the fan deck handrail. 

3.1.22 EXECUTION 
1. If applicable during demolition, protect all existing vibration isolated and 

seismically restrained piping support for re-use with the new condenser. 
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2. Install condensers on a structural steel base or concrete housekeeping pad 
level and plumb. 

• If required, the contractor is responsible for retaining, at their own expense, 
a structural and/or seismic engineer to design a new base or make any 
required upgrades to the existing base, ensuring that it meets all 
governing codes and standards.   

• If an existing steel base is to be reused, the contractor is responsible for 
inspecting the equipment and refinishing it to ensure it lasts, at a 
minimum, the life expectancy of the new condenser.    

3. Ensure adequate vibration isolation is installed. 

4. Install components shipped loose with condensers. 

5. Install fan motors, VFD, and all supporting equipment required for condenser 
operation. 

6. Install piping, valves, purges, overflow, and valved drain piping as required for 
the operation of condensers. 

7. Connect condensers to the control systems and install control wiring in 
conduit in accordance with electrical work wiring standards. 

8. Implement floating head pressure condenser control algorithm. Contact the 
consultant for guidance on the required control sequence. 

4 REFRIGERATION PIPING AND VALVES 

GENERAL 

4.1.1 QUALITY ASSURANCE 
1. Piping system work is to be in accordance with the following Codes and 

Standards: 

• CAN/CSA B-52 Mechanical Refrigeration Code 

• CAN/CSA B-51 Boiler Pressure Vessel and Piping Code 

• ANSI B31.1 Power Piping 

• ANSI B31.5 Refrigeration and Heat Transfer Components 

• ASHRAE 15 Safety Standard for Refrigeration System 

• ASHRAE Standard 34 Designation and Safety Classification of Refrigerants 

• IIAR2 Ammonia Refrigeration Piping Handbook 
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PIPES, FITTINGS, AND JOINTS 

4.1.2 GENERAL 
1. All applicable refrigeration piping to be pressure tested per CSA B52. 

2. A pressure test of 110% of the design pressure shall be applied to all piping 
before being put into service. Pressure testing shall be held for 24 hrs. A 
picture detailing the gauge with a time stamp at the beginning and end of 
the pressure test shall be supplied to the consultant. 

3. The installing contractor is responsible for the piping design registration and 
design submission of all ammonia piping to TSBC. For project continuity, it is 
recommended that the consultant is hired to complete this work, however it is 
an option for the contractor to complete it internally, if required. 

4.1.3 PRODUCTS 
1. All piping must be supplied capped and free of any internal debris or rust. 

2. Piping 2-inch or smaller must be schedule 80, ASTM SA106, grade B, seamless 
pipe. 

3. Piping over 2-inch must be schedule 40, ASTM SA106, grade B, seamless or 
ASTM SA53 grade B, welded (ERW). 

4. Threaded pipe and fittings under 2.5-inch to be schedule 80.  

5. Welded fittings over 2-inch to be SA-234-WPB fittings of the same size as the 
pipe being welded to. 

6. Schedule 80 piping on all relief valve inlets and three-way valves.  

7. Steel tubing 3/8-inch and smaller shall be stainless steel.  

8. Flanges, if used, must be approved for use with ammonia. 

9. The following table summarizes the requirements for refrigeration piping.  
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PRIMARY REFRIGERATION PIPING SPECIFICATION 
 

PIPING SHALL BEAR THE MILL TEST # 
NOTE: COPY OF THE MILL TEST CERTIFICATES TO BE INCLUDED IN MANUAL 
UP TO 2” IPS 

 > SCH.80.A106 GR. B SEAMLESS 

 
> IPS: SCHE 80 A 106 GR. B SEAMLESS WITH SOCKET WELD OR BUTT WELD 

CONNECTIONS 
2 ½” IPS & OVER 

 > SCH.40A53GR.BERW 
 > A106GR.B SEAMLESS 
 > A333 GRADE 1 OR 6 TYPE E OR S (BELOW-20F/-29C). 

 
FITTINGS-SHALL BEAR THE MANUFACTURER’S IDENTIFICATION 

UP TO 1 ½” IPS: 
 > FORGED STEEL SOCKET WELD ASTM A105 GR. 2.CLASS 3000. 

 
> THREADED CONNECTION WITH SAME SPECIFICATIONS, ONLY IF LOCATION APPROVED 

BY REFRIGIRATION CONSULTANT 
2” IPS & UP: 

 > CARBON STEEL BUTT WELD ASTM A234B, OR A105 OR A420 (BELOW -20F/-29C) 
  > COMPATIBLE WITH THE WALL THICKNESS OF THE PIPE 

 
TUBING – STAINLESS STEEL, 0.035” THK. WALL IN ¼” O.D. & ⅜” O.D SIZES. 
FITTINGS: PARKER-HANNIFIN CB CARBON STEEL COMPRESSION TYPE. 
FLANGES: ANSI RAISED FACE, ASTEM A105 GR. 1 OR A181. GR 1 A105, A707 (BELOW -20F/-29C) 
RATING TO MATCH PIPE 
UNION: FORGED STEEL ASTM 105 GR. 2 300# WOG, STEEL TO STEEL GROUND JOINT, SOCKET 
WELD CONNECTIONS 

4.1.4 EXECUTION 
1. Contractor to do all required piping system demolition work, as outlined in the 

attached drawing package.  

2. Contractor to provide all required system piping, fittings, and joints. 

3. Pipe and fittings 2.5-inch and larger to be welded.  

4. Welded fittings 2-inch and smaller to be socket weld 3000 psi. 

5. Provide shut-off valves and piping connections to refrigeration equipment. 

6. Re-use existing restrained supports, including vibration isolation seismically 
restrained supports. Provide new supports to match existing supports where 
required. 
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7. All piping shall be provided with clearance around systems, equipment, and 
components for observation of operation, inspection, and servicing. 
Clearance must meet manufacturers requirements, CSA B52, and the 
National Fire Code of Canada.  

8. Piping must be installed with enough space to allow for disassembly and 
removal of equipment and components, per manufacturer 
recommendations.  

9. Branch lines shall be installed with isolation and bypass lines with valves to 
allow for maintenance.  

10. Bolt threads shall be lubricated with anti-seize compound. 

11. Threaded joints in ferrous piping shall have NPT taper screw threads and shall 
be reamed and deburred before being used. 

12. Piping which has potential for freezing, water condensation, and heat loss 
shall be protected by the appropriate insulation, vapor barrier, cladding. Refer 
to Mechanical Piping and Equipment Insulation for more information. 

13. Ammonia discharge piping must, at a minimum, be painted with corrosion 
resistant paint. 

14. Indoor piping insulation shall be protected by PVC cladding, per insulation 
specification. 

15. Provide supply and return computer temperature sensors to all appliances 
and coils. 

16. Piping shall be installed to prevent liquid traps.  

17. Where required, install drains in all low points, drain points, heat transfer 
outlets, and elsewhere to ensure reliable operation and maintenance, and 
drainage of liquid refrigerant back to receiver or chiller. 

18. The mechanical contractor will be responsible for the identification of all 
piping, valves and equipment installed under this contract. A list of existing 
valve tag numbers is to be used and added to as required. The contractor will 
provide marked up P&IDs listing valve tag numbers at the end of the project. 

4.1.5 PIPING SUPPORTS 
1. All hangers, supports, and sway braces are to be in accordance with MSS 

SP58. 

2. All piping is to be installed and supported per piping manufacturer 
recommendations.  



OLIVER PARKS & RECREATION REFRIGERATION PIPING AND VALVES 
DEHUMIDIFIER REPLACEMENT JUNE 21, 2022 
 

32 

3. All hangers located in corrosive environments or outdoors must be stainless 
steel, aluminum, or at a minimum hot dipped galvanized.  All hangers inside 
the mechanical room may be painted or hot dipped galvanized. 

4. Ensure steel hangers are in tensile loading only. 

5. Cold piping NPS 2 or smaller can be supported by I-beam C clamps with a 
steel cup set screw, or a locknut and carbon steel retaining clip. Must be UL 
listed or FM approved. 

6. Ensure that hanger rod is vertical in operating conditions. 

7. All outside rooftop riser clamps are to be stainless steel, aluminum, or at a 
minimum hot dipped galvanized. 

8. Piping supports shall be supported by bolts and only welded upon approval 
from a structural engineer. 

9. All clevis plates must be secured with a minimum of 4 concrete inserts, one at 
each corner. 

10. Per good piping practice, the following steel recommended piping support 
spacing table shall be adhered to. It should be noted that piping transitions, 
component inlets and outlets, flanges, valves, and other high piping load 
concentrations require more support than shown in the table below. In this 
case, the component or piping manufacturer shall be consulted for 
recommended piping supports. 

Recommended Sch 40 and 80 Carbon Steel, PVC, and Copper Piping Support. 
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NOMINAL 
PIPE SIZE 

ROD DIAMETER 
MAXIMUM SPACING 

PVC 
STEEL SCHEDULE 40 SCHEDULE 80 COPPER 

⅜” – 1   ¼” ⅜” 7’ 4’ 4’ 5’ 
1 ½” ⅜” 9’ 5’ 5’ 8’ 
2” ⅜” 10’ 5’ 6’ 8’ 

2 ½” ½”  11’ 6’ 6’ 9’ 
3” ½” 12’ 6’ 7’ 10’ 

3 ½” ½” 13’ 6’ 7’ 11’ 
4” ⅝” 14’ 6’ 7’ 12’ 
5” ⅝” 16’ 6’ 7’ 13’ 
6” ¾”  17’ 7’ 9’ 14’ 
8” ¾” 19’ 8’ 9’ 16’ 
10” ⅞” 22’ 8’ 10’  
12” ⅞” 23’ 9’ 10’  
14” 1” 25’ 10’ 11’  
16” 1” 27’ 10’ 11’  

 

11. Piping and tubing smaller than 1” may require more support to reducing 
piping vibration. The installing contractor must install sufficient support to 
avoid excessive vibration.  

12. All piping must be supported accordingly. 

13. Constant support hangers will be used when the vertical moment of the 
pipework is 13 mm or more, and variable support will be used where the 
variation in support effect does not exceed 25% of the total load. 

14. Piping clamps and supports used on pipe transporting fluid above ambient 
air temperatures may penetrate through insulation. 

15. Piping clamps and supports used on piping operating below ambient air 
temperatures shall not penetrate through insulation.  

16. All piping shall be installed with appropriate seismic restraints per the 
geographic location of the project. 

17. Seismic engineer retained at expense of contractor if required for project. 

REFRIGERATION VALVES 

4.1.6 GENERAL 
1. Refrigeration valves shall be registered in the jurisdiction that they are to be 

installed and conform with local codes and regulations. 
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2. Refrigeration valves to be installed in British Columbia must be registered with 
Technical Safety BC and have a CRN number. 

4.1.7 GENERAL EXECUTION 
1. Valves with a diameter less than 1-inch shall be seal capped and socket 

welded where possible. 

2. Valves with a diameter less than 1-inch may be threaded when interfacing 
with components. 

3. Valves with a diameter from 1-inch to 2-inch shall be seal capped and socket 
welded. 

4. Valves with a diameter greater than 2-inch shall be seal capped and butt 
welded. 

4.1.8 SHUT OFF VALVES 
PRODUCTS 

1. Approved Manufacturers: Danfoss, Hansen, and Parker are accepted 
manufactures of shut off valves.   

2. All shut off valves must be globe style.  

EXECUTION 
3. All major pieces of equipment must be installed with isolation valves to allow 

for maintenance and system shutdown.  

4. All major pieces of equipment must be installed with a ¼” purge valve used to 
allow to proper depressurization of equipment.   

4.1.9 ACTUATED VALVES 
PRODUCTS 

1. Approved Manufactures: Danfoss, Hansen, and Parker are accepted 
manufacturers of actuated valves.  

2. Danfoss ICF valve stations are preferred but not required.  

3. Solenoid valves and electric regulators are to have strainers and pilot lights 
on coils.  

4. All electronic expansion valves (EEV) must be controlled by the appropriate 
manufacturer controller to ensure system reliability.  

EXECUTION 
1. Actuated valves must be installed with appropriate stop valves to allow for 

isolation and maintenance.  
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2. Sensors used to control electronic expansion valves must be installed within 4 
ft of the outlet of the evaporator, must be installed on the evaporator side of 
the isolation valve, and must not be isolated from the system by a valve.  

4.1.10 PRESSURE RELIEF VALVE 
PRODUCTS 

1. Approved Manufacturers: Danfoss, Hansen, Cyrus Shank, and Parker are 
accepted manufactures of refrigerant pressure relief valves.   

EXECUTION 
1. Pressure relied valves must be installed on all major pieces of equipment per 

CSA B52.  

• Contractor to install exact pressure relief valve models specified by the 
consultant. Any substitutions must be approved by the consultant prior to 
procurement.  

• Compressor pressure relief valves may be sized based on compressor 
unloading per CSA B52. If installed using this method, the Owner’s 
representative must be notified to ensure proper documentation is 
maintained.  

• Where required by CSA B52 code, all pressure vessels large enough must 
be installed with a three-way valve to allow for proper maintenance of 
pressure relief valves. 

2. Schedule 80 piping to be installed on all relief valve inlets and three-way 
valves. 

END OF SECTION 
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5 HYDRONIC PIPING AND VALVES 

GENERAL 

5.1.1 QUALITY ASSURANCE 
1. Piping system work is to be in accordance with the following Codes and 

Standards: 

• ASTM D 1784 Standard Specification for Rigid PVC Compounds and 
Chlorinated PVC Compounds 

• ASTM D3035 Standard Spec for PE Pipe (DR-PR) Based on Controlled 
Outside Diameter 

• ASTM A53, Standard Specification for Pipe, Steel, Black, and Hot-Dipped, 
Zinc-Coated, Welded and Seamless 

• ASTM A105, Standard Specification for Carbon Steel Forgings for Piping 
Applications 

• ASTM A536, Standard Specification for Ductile Iron Castings 

• ANSI/ASME B16.4, Cast Iron Threaded Fittings 

PRODUCTS 

5.1.2 PIPE, FITTINGS AND JOINTS 
1. PVC – Pipe shall be made from unplasticized PVC compounds having a 

minimum cell classification of 12454 as defined in ASTM D 1784. The 
compound shall qualify for Hydrostatic Design Basis (HDB) of 4000 psi for 
water at 73.4ºF, in accordance with the requirements of ASTM D 2837. 

2. HDPE - shall be made from a PE 3408 high density polyethylene resin 
compound meeting cell classification 345434C per ASTM D3350; and meeting 
Type lll, Class C, Category 5, Grade P34 per ASTM D1238. 

3. Black Steel - Screwed Joint: Mild black carbon steel, Grade B, ERW, ASTM A53, 
complete with Class 125 cast iron threaded fittings to ANSI/ASME B16.4, and 
screwed joints. 

4. Black Steel - Grooved End Mechanical Joint: Mild black carbon steel, Grade B, 
ERW, ASTM A53, factory or site roll grooved, complete with Victaulic Co. (or 
equal) cast ductile iron grooved end fittings, including full flow elbows, 
conforming to ASTM A536, and Victaulic Style 77 standard flexible couplings. 
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5.1.3 SHUT-OFF VALVES 
1. Butterfly Type: Cast ductile iron, lug body style, 1200 kPa (175 psi) rated 

butterfly valves, each suitable for bubble-tight dead-end service with the 
valve closed and either side of the connecting piping removed, and each 
complete with: 

• a neck to permit 2½” of insulation above the flange 

• a field replaceable EPDM seat 

• a bronze disc (stainless steel for brine) 

• a stainless-steel shaft with EPDM seal 

2. Ball Valve: Lead free, Class 600, 4140 kPa (600 psi) non-shock WOG rated, 2-
piece, full port ball type valves, each complete with: 

• a forged brass or bronze body (stainless steel for brine) 

• blowout-proof stem 

• solid forged brass or bronze chrome plated ball (stainless steel for brine) 

• "Teflon" or PTFE seat 

• a removable coated steel lever handle marked with valve identification 

• ends to suit the piping being connected 

3. Valves in insulated piping are to be complete with stem extensions. 

4. Acceptable manufacturers are: 

• Toyo Valve Co.  

• Milwaukee Valve Co. 

• Kitz Corporation 

• Conbraco Industries Inc. Apollo 

• Watts Water Technologies Inc.  

5. Swing Check Valves 

• In compliance with MSS-SP-71 

• NPS 2-1/2” and over, flanged: 

• ANSI Class 125 (860 kPa) 

• Cast iron body, renewable or re-grindable seat, bronze swing disc, bolted 
cap 

6. Silent Check Valves (Spring Type) 

• NPS 2-1/2” through 12”, grooved ends 

• 2065 kPa (300 PSI) non-shock W.O.G. rated  
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• Ductile iron body, electroless nickel plated seat, EPDM coated disk and 
seals, stainless steel spring and shaft. 

EXECUTION 

5.1.4 DEMOLITION 
1. Do all required hydronic piping system demolition/revision work laid out in 

attached drawing package. Refer to demolition requirements specified in the 
Mechanical Work section entitled Demolition and Revision Work. 

5.1.5 PIPING INSTALLATION REQUIREMENTS 
1. All low temperature piping, < than 95F, is to be PVC or HDPE. Unless otherwise 

specified PVC piping is to be Sch. 80 and HDPE piping is to be DR 11.  

2. All high temperature piping, >= to 95F, is to be Schedule 40 black steel with 
MPT ends and FPT fittings and couplings.  

3. Provide screwed unions or removable mechanical joint couplings in piping at 
all connections to valves, and at all equipment connections. 

4. Provide shut-off valves in piping connections to all pieces of major 
equipment, including but not limited to injection loops, heat exchangers, and 
pumps. 

5. Re-use existing retained supports, including vibration isolated seismically 
restrained supports. Provide new seismic supports where required to properly 
restrain pipe. 

6. All piping shall be provided with clearance around systems, equipment, and 
components for observation of operation, inspection, and servicing. 
Clearance must meet manufacturers requirements and the National Fire 
Code of Canada.  

7. All piping must be installed with enough space to allow for disassembly, 
removal of equipment and components per manufacturer 
recommendations.  

8. All piping transportation water lines greater than two inches shall be installed 
with butterfly isolation valves. 

9. All piping transportation water lines smaller or equal to two inches shall be 
installed with ball isolation valves. 

10. All branch lines shall be installed with isolation and bypass lines with valves to 
allow maintenance.  

11. All drains shall be sloped towards drain.  
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12. Saddle type fittings may be used on branch tees where branch is less than 
half the size of the main. All saddles must be installed to maintain full inside 
diameter of branch like prior to welding saddle.  

13. All dissimilar metals shall be connected with dielectric couplings appropriate 
for the application.  

14. All bolt threads shall be lubricated with anti-seize compound. 

15. All flanges mating to cast iron valve or equipment shall have flat faces. 

16. Threaded joints in ferrous piping shall have NPT taper screw threads and shall 
be reamed and deburred before being used. 

17. All piping which has potential for freezing, water condensation, and heat loss 
shall be protected by the appropriate insulation, vapor barrier, cladding, and 
heat trace where required.  

18. Provide supply and return computer temperature sensors to all appliances 
and coils. 

19. Piping shall be installed to prevent air traps. Where required, install air vents 
at high points and elsewhere, and drains in all low points, drain points, heat 
transfer outlets and elsewhere to ensure reliable operation and maintenance.  

20. A pressure test of 50 psig shall be applied to all piping before being put into 
service. Pressure testing shall be held for 24 hrs. A picture detailing the gauge 
with a time stamp at the beginning and end of pressure test shall be supplied 
to the consultant.  

21. The mechanical contractor will be responsible for the identification of all 
piping, valves and equipment installed under this contract. A list of existing 
valve tag numbers is to be used and added to as required. The contractor will 
provide marked up P&IDs listing valve tag numbers at the end of the project. 

5.1.6 PIPING SUPPORTS 
1. All hangers, supports, and sway braces are to be in accordance with MSS 

SP58. 

2. All piping is to be installed and supported per piping manufacturer 
recommendations.  

3. All hangers located in corrosive environments or outdoors must be stainless 
steel aluminum, or at a minimum hot dipped galvanized.  All hangers inside 
the mechanical room may be painted or hot dipped galvanized.  

4. Ensure steel hangers are in tensile load only. 
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5. Cold piping NPS 2 or smaller can be supported by I-beam C clamp with steel 
cup set screw, locknut and carbon steel retaining clip. Must be UL listed or FM 
approved. 

6. Ensure that hanger rod is vertical in operating conditions.  

7. All outside rooftop riser clamps to be stainless steel, aluminum, or at a 
minimum hot dipped galvanized.  

8. Piping supports shall be supported by bolts and only welded upon approval 
from a structural engineer. 

9. All clevis plates must be secured with a minimum of 4 concrete inserts, one at 
each corner.  

10. Per good piping practice, the following recommended piping support spacing 
table shall be adhered to. It should be noted that piping transitions, pump 
inlets and outlets, flanges, valves, and other high piping load concentrations 
require more support than shown in the table below. In this case, the 
component or piping manufacturer shall be consulted for recommended 
piping supports. 

11. All flexible joint roll grooved piping shall also be supported by at least one 
hanger at the piping joints. 

NOMINAL 
PIPE SIZE ROD DIAMETER 

MAXIMUM SPACING 
PVC 

STEEL SCHEDUAL 40 SCHEDUAL 80 COPPER 
⅜” – 1   ¼” ⅜” 7’ 4’ 4’ 5’ 

1 ½” ⅜” 9’ 5’ 5’ 8’ 
2” ⅜” 10’ 5’ 6’ 8’ 

2 ½” ½”  11’ 6’ 6’ 9’ 
3” ½” 12’ 6’ 7’ 10’ 

3 ½” ½” 13’ 6’ 7’ 11’ 
4” ⅝” 14’ 6’ 7’ 12’ 
5” ⅝” 16’ 6’ 7’ 13’ 
6” ¾”  17’ 7’ 9’ 14’ 
8” ¾” 19’ 8’ 9’ 16’ 
10” ⅞” 22’ 8’ 10’  
12” ⅞” 23’ 9’ 10’  
14” 1” 25’ 10’ 11’  
16” 1” 27’ 10’ 11’  
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12. Piping and tubing smaller than 1” may require more supports to reducing 
piping vibrations. The installing contractor must install sufficient supports to 
avoid excessive vibration.  

13. All piping must be supported. 

14. Constant support hangers will be used when the vertical moment of the 
pipework is 13mm or more and variable support will be used where the 
variation in support effect does not exceed 25% of the total load. 

15. Piping clamps and supports used on pipe transporting fluid above ambient 
air temperatures may penetrate through insulation. 

16. Piping clamps and supports used on piping operating below ambient air 
temperatures shall not penetrate through insulation. 

17. All piping shall be installed with appropriate seismic restraints per the 
geographic location of the project. 

18. Seismic engineer retained at expense of contractor, if required for project. 

END OF SECTION 
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6 STANDARD DUCTWORK 

GENERAL 

6.1.1 SUBMITTALS 
1. Product Data: Submit product data sheets for all products specified in this 

Section except shop fabricated ductwork and fittings. 

2. Test Data: Submit successful duct leakage test data prior to ductwork being 
covered from view. 

6.1.2 QUALITY ASSURANCE 
1. Ductwork is to be in accordance with requirements of the following 

Standards: 

2. ASTM A653, Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) 
or Zinc-Iron Coated (Galvannealed) by the Hot-Dip Process 

3. ANSI/SMACNA HVAC Duct Construction Standards- Metal and Flexible 

4. NFPA 90A, Standard for the Installation of Air-Conditioning and Ventilation 
Systems 

5. CAN/ULC-S110, Standard Methods of Test for Air Ducts 

6. CAN/ULC-S102, Standard Method of Test for Surface Burning Characteristics of 
Building Materials and Assemblies 

PRODUCTS 

6.1.3 GALVANIZED STEEL DUCTWORK 
1. General: Galvanized steel sheet is to be hot dipped in accordance with 

requirements of ASTM A653. Galvanizing for bare uncovered duct to be finish 
painted is to be G60. All other galvanizing is to be G90. 

2. Rectangular: Lock forming grade hot dip galvanized steel, ASTM A653, shop 
fabricated, minimum #26 gauge. 

3. Round: Factory machine fabricated, spiral, mechanically locked flat seam, 
single wall duct, fittings, and couplings. Use full throat spiral elbows. Short 
throat spiral elbows can be substituted if approved by the consultant. 

4. Flat Oval: Factory machine fabricated, single wall, 4-ply spiral lock seam duct, 
fittings, and couplings. 
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6.1.4 FLEXIBLE METALLIC DUCTWORK 
1. Bare: Spirally wound, semi-rigid, self-supporting corrugated aluminum duct 

with continuous triple lock seams, ANSI/SMACNA Form "M-UN", ULC-S110 listed 
and labelled as a Class 1 Air Duct, constructed of dead soft aluminum strip, 
and supplied in 3 m (10') lengths. 

2. Insulated: Spirally wound, semi-rigid, self-supporting corrugated aluminum 
duct with continuous triple lock seams, ANSI/SMACNA Form "M-I", ULC-S110 
listed and labelled as a Class 1 Air Duct, constructed of dead soft aluminum 
strip, supplied in 3 m (10') lengths and factory covered with 40 mm (1½") thick, 
12 kg/m3 (0.75 lb/ft³) density, minimum 6 R-value fibreglass insulation with a 
vinyl jacket meeting flame spread and smoke developed requirements of 
CAN/ULC-S102. 

6.1.5 METAL DUCT SYSTEM JOINT SEALANT 
1. ULC listed and labelled, premium grade, grey colour, water base, non-

flammable duct sealer, brush, or gun applied, with a CAN/ULC S102 maximum 
flame spread rating of 5 and smoke developed rating of 0. 

6.1.6 ACOUSTIC LINING 
1. Minimum 25 mm (1") thick acoustic lining material meeting NFPA 90A 

requirements and flame spread and smoke developed fire hazard ratings of 
CAN/ULC-S102, flexible for round ducts, board type for rectangular ducts, 
consisting of a bonded fiberglass mat coated on the inside (airside) face with 
a black fire-resistant coating. 

EXECUTION 

6.1.7 DEMOLITION 
1. Do all required standard ductwork system demolition/revision work. Refer to 

demolition requirements specified in the mechanical work Section entitled 
Demolition and Revision Work. 

6.1.8 FABRICATION AND INSTALLATION OF GALVANIZED STEEL DUCTWORK 
1. Provide all required standard galvanized steel ductwork, rectangular and/or 

round and/or flat oval as shown. Note that where rectangular ductwork is 
shown, round or flat oval ductwork of equivalent cross-sectional area is 
acceptable. 
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2. Unless otherwise specified, construct and install ductwork in accordance with 
ANSI/SMACNA HVAC Duct Construction Standards Metal and Flexible to suit 
the duct pressure class designation of minimum 500 Pa (2" w.c.) positive or 
negative as applicable, a maximum velocity of 10 m/s (2000 fpm), and so 
that the ductwork does not "drum". All flat surfaces of rectangular ductwork 
are to be cross-broken. Duct system sealing is to meet ANSI/SMACNA Seal 
Class A requirements. 

3. Variable air volume ductwork from supply fans to boxes is to be as above but 
rectangular duct take-offs are to be double side straight taper type with a 
take-off length equal to 0.5 times the branch duct width but minimum 150 
mm (6") length, and the double taper side is to have an included angle of 
minimum 60°. 

4. Duct Routing and Dimensions: Confirm the routing of all ductwork at the site 
and site measure ductwork prior to fabrication. Note that duct dimensions 
may be revised to suit site routing and building element requirements if 
dimension revisions are reviewed with and approved by the Consultant. Duct 
routing and/or dimension revisions to suit conditions at the site are not 
grounds for a claim for an extra cost. 

5. Ducts Run Within or Through OWSJ: Refer to structural drawings. Where 
ductwork is to be run within or through open web steel joists, note that 
ductwork shown on the mechanical drawings is schematic only and is to be 
altered as required to suit the steel joist configuration, spacing, panel points, 
and cross-bridging at no additional cost. 

6. Ductwork Located at Sprayed Fireproofing: Wherever ductwork is required at 
locations where sprayed fireproofing is applied to building construction, 
install the ductwork only after the fireproofing work is complete and do not 
compromise the fire rating of the sprayed fireproofing. 

7. Automatic Control Components: Install (but do not connect) all duct system 
mounted automatic control components supplied as part of the automatic 
control work. 

8. Heat Transfer Equipment Connections: Where indicated, provide duct 
connections to fan powered heat transfer equipment with integral coils. 

9. Separate Hot Water Reheat Coils: Flange connect ductwork to hot water 
reheat coils in accordance with requirements of ANSI/SMACNA HVAC Duct 
Construction Standards Metal and Flexible. The coils will be suspended 
independent of connecting ductwork as part of the heat transfer work. 
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10. Rectangular Duct Support Inside Building: Support horizontal rectangular 
ducts inside the building in accordance with ANSI/SMACNA HVAC Duct 
Construction Standards Metal and Flexible, but use trapeze hangers with, 
unless otherwise specified, galvanized steel channels, and galvanized steel 
hanger rods for all ducts that are exposed, and all concealed ducts wider 
than 500 mm (20"). 

11. Round and Flat Oval Duct Support Inside Building: Support round and flat oval 
ducts inside the building in accordance with ANSI/SMACNA HVAC Duct 
Construction Standards Metal and Flexible, but, unless otherwise specified, for 
both uninsulated and insulated ducts exposed in finished areas, use bands 
and secure at the top of the duct to a hanger rod, all similar to Ductmate 
Canada Ltd. type "BA". If the duct is insulated, size the strap to suit the 
diameter of the insulated duct. 

12. Flanged Duct Joints: Where flanged duct joints are used, do not locate the 
joints in wall or slab openings, or immediately at wall or slab openings. 

13. Support of Roof Mounted Ducts: As specified in the mechanical work Section 
entitled Duct System Dampers and Accessories. 

14. Watertight Ductwork: Where watertight horizontal ductwork is required, 
construct the ducts without bottom longitudinal seams. Solder or weld the 
joints of bottom and side sheets. Seal all other joints with duct sealer. Slope 
horizontal duct to hoods, risers, or drain points. Provide drain points. Provide 
watertight ductwork for all galvanized steel ductwork outside the building or 
otherwise exposed to the elements including fresh air intakes and wherever 
else shown or specified. 

15. Leakage Testing: Leakage testing is to be performed in accordance with the 
SMACNA HVAC Air Duct Leakage Test Manual. Submit reports of successful 
testing to the consultant. Leakage test rectangular supply and return ducts. 
Spiral duct and elbows with properly sealed joints can be excluded from 
leakage testing. 

16. Application of Sealants: Apply sealants by brush or gun to cleaned metal 
surfaces. Where bare ductwork is exposed apply neat uniform lines of sealant. 
Randomly brushed, sloppy looking sealant applications will be rejected and 
must be repaired or replaced with a neat application of the sealant. 

17. SMACNA Seal Class A: All transverse joints and longitudinal seams and duct 
wall penetrations shall be sealed. Pressure sensitive tape shall not be used as 
primary sealant. Max. 2 to 5 percent total system leakage. 
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18. Protective Coating for Exposed Exterior Ducts: Clean exterior exposed 
(uninsulated) ducts with a heavy full coverage of black metal paint equal to 
Bakor #410-02. 

19. Connection of Dissimilar Metal Ducts: Where dissimilar metal ducts are to be 
connected, isolate the ducts by means of flexible duct connection material as 
specified in the Section entitled Duct System Dampers and Accessories. 

20. Exposed Round Gymnasium Ductwork: All round exposed ductwork in the 
Gymnasium is to be two metal gauges heavier than the standard metal 
gauge for the same size duct, and duct hangers are to be pairs of 9.5mm (⅜") 
diameter hanger rods secured to 40 mm (1½") wide #12-gauge galvanized 
steel split clamps around the full circumference of the duct at maximum 1.8 
m (72") centres. Double nuts and lock washers are to be provided on each 
hanger rod above and below each clamp. 

21. Seismic Requirements: In addition to ANSI/SMACNA duct construction 
standards specified above, ductwork is to be constructed and installed to 
meet seismic requirements of the Building Code and ANSI/SMACNA The 
Seismic Restraint Manual: Guidelines for Mechanical Systems. 

6.1.9 INSTALLATION OF FLEXIBLE DUCTWORK 
1. Provide maximum 1m (40”) long lengths of flexible ductwork for connections 

between galvanized steel duct mains and branches, and necks of ceiling 
grilles and diffusers. Do not install flexible ductwork through walls, even if 
shown on the drawings. Stretch out lengths of duct prior to cutting and 
installation. 

2. At rectangular galvanized steel duct, accurately cut holes and provide side 
take-offs for flexible duct.  Seal joints with duct sealer. 

3. Install flexible ducts as straight as possible and support in accordance with 
requirements of ANSI/SMACNA HVAC Duct Construction Standards Metal and 
Flexible, and secure at each end with nylon or stainless-steel gear type 
clamps, and seal joints. Provide long radius duct bends where they are 
required. 

4. Do not penetrate fire barriers with flexible duct. 

6.1.10 INSTALLATION OF ACOUSTIC LINING 
1. Provide acoustic lining in ductwork in locations as follows: 

• wherever shown and/or specified on the drawings 
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• supply ductwork downstream of air terminal boxes for a distance of 2.4 m 
(8') measured along the duct and outward from the box in all directions 

• for all transfer air ducts 

2. Install lining in accordance with requirements of ANSI/SMACNA HVAC Duct 
Construction Standards Metal and Flexible, however, for all installations 
regardless of velocity, at leading and trailing edges of duct liner sections, 
provide galvanized steel nosing channel as per the detail entitled Flexible 
Duct Liner Installation found in the ANSI/SMACNA manual referred to above. 

6.1.11 DUCT SYSTEM PROTECTION, CLEANING AND START-UP 
1. Temporarily cover all open ends of new ducts during transportation, storage, 

and construction. 

2. Vacuum all dirt and foreign matter from the entire duct systems and clean 
duct system terminals and the interior of air handling units prior to operating 
fans. 

3. Prior to starting any supply air handling system provide 50 mm (2") thick 
glass fibre construction filters at fan equipment in place of permanent filters. 

4. Provide cheesecloth over all duct system inlets and outlets and run the 
system for twenty-four hours, after which remove the cheesecloth, the 
construction filters, and install new permanent filters. 

5. Include all labour for a complete site walk-through with testing and 
balancing personnel following the route of all duct systems to be tested, 
adjusted, and balanced for the purpose of confirming the proper position and 
attitude of dampers, the location of pitot tube openings, and any other work 
affecting the testing and balancing procedures. Perform all corrective work 
required as a result of this walk-through. 

6.1.12 TESTING, ADJUSTING AND BALANCING 
1. When work is complete and equipment is operating as intended, test, adjust 

and balance air flows and temperatures in accordance with requirements 
specified in the drawings. 

END OF SECTION 
 



OLIVER PARKS & RECREATION SPECIAL SYSTEMS DUCTWORK 
DEHUMIDIFIER REPLACEMENT JUNE 21, 2022 
 

48 

7 SPECIAL SYSTEMS DUCTWORK 

GENERAL 

7.1.1 SUBMITTALS 
1. Product Data: Submit product data sheets for all products specified in this 

Section. 

2. Test Data: Submit successful duct leakage test reports prior to ductwork 
being covered from view. 

3. Colour Charts: Submit manufacturer’s colour chart(s) for all items for which a 
finish colour is to be selected. 

4. Fire Rated Duct Installation Certification: Submit proper installation 
certification from the fire rated duct manufacturer as specified in Part 3 of this 
Section. 

7.1.2 QUALITY ASSURANCE 
1. Ductwork is to be in accordance with requirements of the following 

Standards: 

• ANSI/SMACNA HVAC Duct Construction Standards- Metal and Flexible 

• ASTM A240, Standard Specification for Chromium-Nickel Stainless Steel 
Plate, Sheet, and Strip for Pressure Vessels and for General Applications 

• ASTM A480, Specification for General Requirements for Flat-Trolled 
Stainless and Heat Resisting Steel Plate, Sheet, and Strip 

• ASTM B209, Standard Specification for Aluminum and Aluminum-Alloy 
Sheet and Plate 

• ASTM D1784, Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) 
Compounds and Chlorinated (Vinyl Chloride) (CPVC) Compounds 

• ASTM E814, Standard Test Method for Fire Tests of Through-Penetration Fire 
Stops 

• CAN/CGSB-41.22, Fiberglass-Reinforced Plastic Corrosion-Resistant 
Equipment 

• CAN3-A23.1, Concrete Materials and Methods of Concrete Construction 

• CSA S269.1, Falsework and Formwork 

• CAN/ULC-S102, Standard Method of Test for Surface Burning 
Characteristics of Building Materials and Assemblies 
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• CAN/ULC-S115, Standard Methods of Test of Firestop Systems 

• NFPA 90A, Standard for the Installation of Air-Conditioning and Ventilation 
Systems 

• UL 1978, Standard for Grease Ducts 

• UL 2221, Standard for Fire Resistive Grease Duct Enclosure Assemblies 

PRODUCTS 

7.1.3 GALVANIZED STEEL ROUND PVC COATED DUCTWORK 
1. Factory made G90 galvanized steel, ASTM A653, spiral seam smooth wall 

round duct and fittings with metal gauges in accordance with ANSI/SMACNA 
HVAC Duct Construction Standards – Metal and Flexible for a 2.5 kPa (0.36 psi) 
pressure, with a 4 mil thick PVC coating permanently fused to both sides of 
the duct, fittings and sleeve joint pieces. Sheet metal screws and support 
hardware are to be type 316 stainless steel. 

7.1.4 RECTANGULAR ALUMINUM DUCTWORK 
1. Alloy 3003 Temper H14 aluminum, ASTM B209, shop or factory fabricated, 

water-tight, with metal gauges and fabrication in accordance with 
ANSI/SMACNA HVAC Duct Construction Standards Metal and Flexible to suit 
the duct working pressure classification, and type 316 stainless steel support 
hardware. 

7.1.5 ROUND ALUMINUM DUCTWORK 
1. Alloy 3003 Temper H14 aluminum, ASTM B209, factory fabricated, water-tight, 

smooth interior, single wall duct, and fittings of spiral lock seam construction 
with site sealed beaded sleeve (slip type) joints, all in accordance with 
ANSI/SMACNA HVAC Duct Construction Standards Metal and Flexible to suit 
the duct working pressure classification. Sheet metal screws and support 
hardware are to be type 316 stainless steel. 
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7.1.6 RECTANGULAR STAINLESS STEEL DUCTWORK 
1. 300 Series stainless steel, type 304 or type 316 as specified in Part 3 of this 

Section, ASTM A167 and ASTM A480, with a #4 finish where bare (uncovered) 
and exposed in finished areas and a #2B finish elsewhere, with, unless 
otherwise specified, metal gauges in accordance with ANSI/SMACNA HVAC 
Duct Construction Standards Metal and Flexible to suit the duct location and 
working pressure classification, and stainless steel support hardware to 
match the duct material. 

7.1.7 ROUND STAINLESS STEEL DUCTWORK 
1. Factory made, spiral, mechanically locked flat seam, single wall duct 

fabricated from type 316 stainless steel to ASTM A240 with metal gauges in 
accordance with ANSI/SMACNA HVAC Duct Construction Standards - Metal 
and Flexible for 2.5 kPa (0.36 psi) pressure, and: 

2. fittings and leak-proof couplings factory made of type 316 stainless steel 

3. couplings secured to the connecting duct by means of stainless steel sheet 
metal screws and duct sealer 

4. duct system performance is to meet ANSI/SMACNA’s Leakage Class 3 
requirements at the system design static pressure 

5. the stainless steel finish is to be a #2B mill finish where concealed or exposed 
in unfinished areas, and a #4 finish where exposed in finished areas 

7.1.8 ROUND STAINLESS STEEL LINED DUCTWORK 
1. Double wall, self-sealing duct system constructed from type 316 stainless 

steel to ASTM A240 and consisting of:  

• 24 kg/m3 (1.5 lb/ft³) density, 25 mm (1") thick glass fibre insulation 
CAN/ULC-S102 25/50 fire/smoke requirements and wrapped in a thick 
non-woven polyester fabric, sandwiched between double wall duct and 
fittings 

• a spiral outer casing mechanically locked, flat seam, and a perforated 
inner liner perforated with 3.2 mm (⅛") perforations on 6.4 mm (¼") 
staggered centres 

• fittings and couplings constructed as for ducts and air-tight to 
ANSI/SMACNA Leakage Class 3 requirements 

• a #2B mill finish for concealed duct and exposed duct in unfinished areas 

• a #4 finish for exposed duct in finished areas  
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7.1.9 FIBERGLASS REINFORCED PLASTIC DUCT – RECTANGULAR & ROUND 
1. Factory fabricated duct and fittings in accordance with CAN/CGSB 41.22 and 

the ANSI/SMACNA manual entitled "THERMOSET FRP DUCT CONSTRUCTION 
MANUAL", pigment coloured as selected from the manufacturer’s standard 
colours, with thixotropic resin paste sealed and fibreglass cloth and resin 
overwrapped bell and spigot joints for round ducts, air-tight gasketed flanged 
joints with type 316 stainless steel bolts, lock washers and nuts for rectangular 
ducts, and type 316 stainless steel support hardware. 

7.1.10 ROUND PLASTIC DUCTWORK 
1. Extruded PVC manufactured from Type 1 resins in accordance with ASTM D-

1784 and requirements of the ANSI/SMACNA "THERMOPLASTIC DUCT (PVC) 
CONSTRUCTION MANUAL", and complete with type 316 stainless steel support 
hardware. 

7.1.11 FLEXIBLE FABRIC DUCTWORK 
1. Equal to DuctSox Corp. round fabric air duct, 25/50 rated in accordance with 

CAN/ULC S102, white or coloured (to manufacturer’s standards), and 
complete with 3 x 1 tension cable suspension system. 

7.1.12 UNINSULATED KITCHEN GREASE EXHAUST DUCT 
1. Black Steel: Minimum #16 gauge black sheet steel liquid-tight ductwork with 

welded joints. 

2. Stainless Steel: Type 316L minimum #16 gauge stainless steel liquid-tight 
ductwork with a #3 finish and welded joints ground smooth to a #3 finish. 

3. Duct Access/Cleanout: Grease-tight access doors in accordance with 
requirements of cULus 1978, constructed of the same material as the duct and 
as large as possible, up to 600 mm (24") in any dimension, located in the 
sides of the duct for ease of inspection and cleaning at each change in duct 
direction, at not less than 3 m (10') in straight duct including risers, and not 
less than 40 mm (1½") from the bottom of the duct. 

7.1.13 FACTORY INSULATED KITCHEN GREASE EXHAUST DUCT 
1. Two hour fire rated duct, constructed, listed and labelled to CAN/ULC-S662 

and cULus 1978, and consisting of:  

• a type 304 stainless steel inner liner 

• 75 mm (3") of high temperature fibre insulation 
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• a stainless steel outer jacket 

• all required fittings and accessories, including access and cleanout fittings 
where required 

7.1.14 FACTORY INSULATED FIRE RATED DUCTWORK 
1. Two hour fire rated duct, constructed, listed and labelled to CAN/ULC-S662 

and cULus 1978, and consisting of 

• a galvanized steel inner liner 

• a cementitious or high temperature fibre insulation core 

• a bonded galvanized steel outer jacket 

• all required fittings and accessories, including support hardware 

7.1.15 IN-SLAB EXHAUST DUCTWORK 
1. Equal to ECCO Manufacturing "ECCODUCT" spiral wound, galvanized steel, 300 

mm x 45 mm (12" x 1¾") rectangular duct supplied in 3 m (10') lengths 
complete with:  

• factory supplied galvanized steel fittings and connection couplers 

• exterior discharges with back draft dampers 

• support brackets.  

2. The concrete encased duct and fittings are to be 3 hour fire rated in 
accordance with tests conducted by Intertek/Warnock Hersey in accordance 
with ULC-S115 and ASTM E814, are to have an impact loading rating of 200 kg 
(440 lb) from 1.5 m (5') with no permanent deformations in accordance with 
CAN3-A23, and are to have a point loading rating with 1 mm (1/32") 
permanent deformation when tested to CSA-S269.1. 

7.1.16 METAL DUCT SYSTEM JOINT SEALANT 
1. ULC listed and labelled, premium grade, grey colour, water base, non-

flammable duct sealer, brush, or gun applied, with a maximum flame spread 
rating of 5 and smoke developed rating of 0. 

EXECUTION 

7.1.17 GENERAL RE: FABRICATION AND INSTALLATION SPECIAL SYSTEMS 
DUCTWORK 

1. Provide all required special systems ductwork, rectangular and/or round as 
shown.  
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2. Note that where rectangular ductwork is shown (except for in-slab type), 
round or flat oval ductwork of equivalent material and cross-sectional area is 
acceptable. 

3. Unless otherwise specified, construct and install special systems ductwork in 
accordance with ANSI/SMACNA HVAC Duct Construction Standards Metal and 
Flexible to suit the duct pressure class designation of minimum 500 Pa (2" 
w.c.) positive or negative as applicable, a minimum velocity of 10 m/s (2000 
fpm), and so that the ductwork does not "drum". All flat surfaces of 
rectangular ductwork are to be cross-broken. Duct system sealing is to meet 
ANSI/SMACNA Seal Class A requirements. 

4. Duct Routing and Dimensions: Confirm the routing of all ductwork at the site 
and site measure ductwork prior to fabrication. Note that duct dimensions 
may be revised to suit site routing and building element requirements, if 
dimension revisions are reviewed with and approved by the Consultant. Duct 
routing and/or dimension revisions to suit conditions at the site are not 
grounds for a claim for an extra cost. 

5. Ducts Run Within or Through OWSJ: Refer to structural drawings. Where 
ductwork is to be run within or through open web steel joists, note that 
ductwork shown on the mechanical drawings is schematic only and is to be 
altered as required to suit the steel joist configuration, spacing, panel points, 
and cross-bridging at no additional cost. 

6. Automatic Control Components: Install (but do not connect) all duct system 
mounted automatic control components supplied as part of the automatic 
control work. 

7. Rectangular Duct Support Inside Building: Unless otherwise specified support 
horizontal rectangular ducts inside the building in accordance with 
ANSI/SMACNA HVAC Duct Construction Standards Metal and Flexible, but use 
trapeze hangers with, unless otherwise specified, channels and hanger rods 
for all ducts that are exposed, and all concealed ducts wider than 500 mm 
(20"). Support hardware is to be constructed of the same material as the duct 
for metal duct, and, unless otherwise specified, type 316 stainless steel for 
non-metal duct. Note that supports for "heavy" duct such as cementitious 
core duct is to be suitable in all respects for the application and approved by 
the Consultant. 
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8. Round Duct Support Inside Building: Support round ducts inside the building 
in accordance with ANSI/SMACNA HVAC Duct Construction Standards Metal 
and Flexible, but, unless otherwise specified, for both uninsulated and 
insulated ducts exposed in finished areas, use bands and secure at the top of 
the duct to a hanger rod, all similar to Ductmate Canada Ltd. type "BA". If the 
duct is insulated, size the strap to suit the diameter of the insulated duct. 
Unless otherwise specified, duct support hardware for metal duct is to be 
constructed of the same material as the duct, and for non-metal duct, type 
316 stainless steel. 

9. Support of Roof Mounted Ducts: As specified in the mechanical work Section 
entitled Duct System Dampers and Accessories. 

10. Watertight Ductwork: Where watertight horizontal ductwork is required, 
construct the ducts without bottom longitudinal seams. Solder or weld the 
joints of bottom and side sheets. Seal all other joints with duct sealer. Slope 
horizontal duct to hoods, risers, or drain points. Provide the drain points. 
Provide watertight ductwork for: 

• all ductwork outside the building or otherwise exposed to the elements 

• dishwasher exhaust 

• shower exhaust ducts from grilles to the duct main or riser 

• a minimum of 3 m (10') upstream and downstream of duct mounted 
humidifiers or humidifier manifolds 

• wherever else shown and/or specified 

11. Leakage Testing: Leakage testing is to be performed in accordance with the 
SMACNA HVAC System Air Leakage Test Standard and is to be witnessed by 
the Consultant.  Submit reports of successful testing. Leakage test the 
following ductwork: 

12. Application of Sealants: Seal all ductwork as per SMACNA Seal Class "A", 
except for round duct with self-sealing gasketed fittings and couplings which 
does not require site applied sealant. Apply sealants by brush or gun to 
cleaned metal surfaces. Where bare ductwork is exposed apply neat uniform 
lines of sealant. Randomly brushed, sloppy looking sealant applications will 
be rejected and must be repaired or replaced with a neat application of the 
sealant. 

13. Protective Coating for Exposed Exterior Ducts: Clean exterior exposed 
(uninsulated) ducts with a heavy full coverage of black metal paint equal to 
Bakor #410-02. 
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14. Connection of Dissimilar Metal Ducts: Where dissimilar metal ducts are to be 
connected, isolate the ducts by means of flexible duct connection material as 
specified in the Section entitled Duct System Dampers and Accessories. 

15. Ductwork Located at Sprayed Fireproofing: Wherever ductwork is required at 
locations where sprayed fireproofing is applied to building construction, 
install the ductwork only after the fireproofing work is complete and do not 
compromise the fire rating of the sprayed fireproofing. 

16. Seismic Requirements: In addition to ANSI/SMACNA duct construction 
standards specified above, ductwork is to be constructed and installed to 
meet seismic requirements of the British Columbia Building Code and 
ANSI/SMACNA The Seismic Restraint Manual: Guidelines for Mechanical 
Systems. 

7.1.18 INSTALLATION OF ALUMINUM DUCTWORK 
1. Provide aluminum ductwork, rectangular or round as shown. 

2. Wherever bare aluminum ductwork comes in contact with ferrous metal or 
copper, paint the ferrous metal or copper surface with a heavy, 100% covering 
coat of zinc chromate paint, asphalt paint or otherwise isolate direct contact 
with the bare aluminum. 

3. Refer to "COMMENTARY ON ALUMINUM DUCTS" in ANSI/SMACNA HVAC Duct 
Construction Standards Metal and Flexible, however, do not use drive and S 
cleats for joining waterproof aluminum ductwork. Use the following SMACNA 
joining methods: 

• T-21 - welded flange 

• T-22 - companion angle and gasket 

• T-24A flanged 

4. Keep longitudinal joints at the top surface of horizontal runs. Provide proper 
transverse supports to prevent deflection. Ensure that the duct is rigid. 

5. When mastic is used for sealing such as sealing longitudinal joints, apply the 
mastic to both surfaces before they are mated. When dry, apply mastic again 
for a water-tight seal. 

7.1.19 INSTALLATION OF STAINLESS STEEL DUCTWORK 
1. Provide stainless steel ductwork, round or rectangular as shown. 

2. Provide stainless steel ductwork as follows: 
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3. Exposed stainless steel kitchen exhaust duct is to be minimum #16 gauge and 
of welded construction with pickled and passivated welds which are ground 
to a finish to match the duct finish. 

7.1.20 INSTALLATION OF FIBREGLASS REINFORCED PLASTIC (FRP) DUCTWORK 
1. Provide rectangular fibreglass reinforced plastic ductwork. 

2. Provide FRP ductwork for: 

3. Generally, install the duct in accordance with the duct manufacturer’s 
published instructions and the requirements of the SMACNA publication 
entitled "THERMOSET FRP DUCT CONSTRUCTION MANUAL". 

4. Secure the duct in place with type 316 stainless steel angles, straps, hanger 
rods, and accessories. Provide strips of felt or neoprene material between the 
duct and the hanging and support hardware. 

7.1.21 INSTALLATION OF ROUND PVC COATED GALVANIZED STEEL DUCTWORK 
1. Provide round PVC coated galvanized steel ductwork. 

2. Provide round PVC coated galvanized steel ductwork for: 

3. Underground ductwork is to be constructed to SMACNA Positive Pressure 
Class 10" w.c. with minimum metal gauges as follows: 

• 150 mm (6") through 350 mm (14") diameter - #28 gauge 

• 400 mm (15") through 660 mm (26") diameter - #26 gauge 

• 685 mm (27") through 915 mm (36") diameter - # 24 gauge 

• 940 mm (37") through 1.27 m (50") diameter - #20 gauge 

4. Install underground ductwork in accordance with requirements and details 
for under slab duct in ANSI/SMACNA HVAC Duct Construction Standards Metal 
and Flexible. 

7.1.22 INSTALLATION OF FABRIC DUCTWORK 
1. Provide fabric ductwork where shown. 

2. Secure the duct from the structure by means of tension cable and suspension 
components supplied with the ductwork. 

3. Install the tension cable and suspension components in accordance with the 
duct manufacturer’s instructions. 

4. Provide metal duct connection collars as required. 

5. Start-up the fabric duct system in accordance with the manufacturer’s 
instructions. 
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6. Do not penetrate fire barriers with fabric duct. 

7.1.23 INSTALLATION OF ROUND PVC DUCTWORK 
1. Provide round PVC ductwork. 

2. Provide round PVC ductwork for: 

3. Generally, install the duct in accordance with the manufacturer’s published 
instructions, and requirements of the ANSI/SMACNA publication entitled 
"THERMOPLASTIC DUCT (PVC) CONSTRUCTION MANUAL". 

4. Support PVC duct by means of assemblies indicated in the ANSI/SMACNA 
Manual but constructed of type 316 stainless steel. 

7.1.24 INSTALLATION OF FIRE RATED DUCTWORK 
1. Provide 2 hour fire rated ductwork where shown. 

2. Install the ductwork in strict accordance with the duct manufacturer’s 
instructions using support hardware supplied with the duct. 

3. When installation is complete, arrange, and pay for the duct manufacturer to 
visit the site and examine the duct installation. Make any revisions requested 
by the manufacturer, and when the manufacturer is satisfied with the 
installation obtain and submit a letter certifying proper installation in 
accordance with UL/ULC requirements. 

7.1.25 INSTALLATION OF SHEET STEEL KITCHEN GREASE EXHAUST DUCTWORK 
1. Provide welded sheet steel kitchen grease exhaust ductwork from exhaust 

hood(s) to roof mounted exhaust fans, all in accordance with requirements of 
cULus 1978. 

2. Clean and prime coat ground welds in black steel ducts. 

3. Support the ductwork at not greater than 1.5 m (5') intervals and ensure that 
fasteners at hangers do not penetrate the duct. Install without forming dips, 
sags or traps where grease reside might collect, and locate access 
door/cleanouts for ease of maintenance. 

4. Slope horizontal ductwork 25 mm per 300 mm (1" per foot) back to the 
exhaust hood. 

7.1.26 INSTALLATION OF IN-SLAB DUCTWORK 
1. Provide in-slab concrete encased ductwork where shown, complete with all 

required fittings and accessories. 
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2. Install the duct with support brackets supplied with the duct and coordinated 
with the location of reinforcing steel, post tensioning cables, and any other 
structural slab component. Install the duct in strict accordance with the 
manufacturer’s installation instructions and requirements of the Consultant. 
Ensure that all joints are water-tight. 

3. Confirm the finish of exterior discharge fittings with the Consultant prior to 
ordering. 

7.1.27 DUCT SYSTEMS CLEANING AND START-UP 
1. Remove all dirt and foreign matter from the entire duct system and clean 

duct system terminals and the interior of supply air handling units prior to 
operating fans. 

2. Prior to starting any supply air handling system provide 50 mm (2") thick 
glass fibre construction filters at fan equipment in place of permanent filters. 

3. Provide cheesecloth over all duct system inlets and outlets inside the building 
and run the system for 24 hours, after which remove the cheesecloth, the 
construction filters, and install new permanent filters. 

4. Include all labour for a complete site walk-through with testing and 
balancing personnel following the route of all duct systems to be tested, 
adjusted and balanced for the purpose of confirming the proper position and 
attitude of dampers, the location of pitot tube openings, and any other work 
affecting the testing and balancing procedures. Perform all corrective work 
required as a result of this walk-through. 

7.1.28  TESTING, ADJUSTING AND BALANCING 
1. When work is complete and equipment is operating as intended, test, adjust 

and balance air flows and temperatures in accordance with requirements 
specified in the mechanical work Section entitled Testing, Adjusting, and 
Balancing. 

END OF SECTION 
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8 MECHANICAL INSULATION 

GENERAL 

8.1.1 APPLICATION 
1. This Section specifies thermal insulation requirements that are common to 

mechanical work Sections of the Specification.  It is a supplement to each 
Section and is to be read accordingly.  

8.1.2 SUBMITALS 
1. Product Data Sheets & WHMIS Sheets: Product data sheets must confirm that 

the product conforms to requirements of referenced Codes, Standards, and 
material properties. 

2. Fire Rated Duct Wrap Certification Letter: As per Part 3 of this Section, submit 
a letter from the fire rated duct wrap supplier to certify that the duct wrap has 
been properly installed. 

8.1.3 QUALITY ASSURANCE 
1. The company with the sub-contract for mechanical insulation work is to be a 

member in good standing of the Thermal Insulation Association of Canada. 

2. Mechanical insulation requirements specified in this Section are based on the 
Thermal Insulation Association of Canada Best Practices Guide. 

3. Mechanical insulation is to be applied by journeyman tradespersons in the 
Heat and Frost Insulation Trade. Registered apprentice tradespersons must 
be under direct, daily, on-site supervision of a journeyman. 

8.1.4 DEFINITIONS 
For the work of this Section: 

1. Concealed means mechanical services and equipment above suspended 
ceilings, in non-accessible chases, in accessible pipe spaces, and furred-in 
spaces. 

2. Exposed means exposed to normal view during normal conditions and 
operations. 

3. Domestic Water means all piping (cold, hot, tempered) extended from the 
building Municipal supply main. 
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4. WHMIS Sheets means Workplace Hazardous Materials Information System 
sheets. 

5. Mineral Fibre means a type of insulation manufactured from molten rock, 
slag, or glass in accordance with requirements of ASTM C547. 

6. PEX means cross-linked polyethylene. 

7. Insulation System means insulation material, fasteners, jacket, and any other 
accessory. 

8. TIAC means Thermal Insulation Association of Canada. 

PRODUCTS 

8.1.5 INSTALLATION 
1. It is the responsibility of the installing contractor to ensure that all the proper 

piping, valves, vessels, and equipment are insulated, per the drawing 
package and specification documents.  

8.1.6 ACCEPTABLE INSULATION PRODUCT MANUFACTURERS 
1. Acceptable insulation product manufacturers are listed in Section 4, Products, 

of the TICA Best Practices Guide. 

8.1.7 FIRE HAZARD RATINGS 
1. Unless otherwise specified, all insulation system materials inside the building 

and above ground must have a fire hazard rating of not more than 25 for 
flame spread and 50 for smoke developed when tested in accordance with 
CAN/ULC-S102, Surface Burning Characteristics of Building Materials and 
Assemblies. 

8.1.8 THERMAL PERFORMANCE 
1. Unless otherwise specified, thermal performance, i.e. conductivity, of 

insulation is to meet or exceed the values given in the National Energy Code 
of Canada for Buildings, and ASHRAE/IES Standard 90.1. 

8.1.9 PIPE INSULATION MATERIALS 
1. Horizontal Pipe Insulation at Hangers & Supports: Insulated pipe support 

inserts consisting of minimum 150 mm (6") long, pre-molded, rigid, sectional 
phenolic foam or fiberglass insulation (of same thickness as adjoining 
insulation) with a reinforced foil and kraft paper vapour barrier jacket and a 
180° captive galvanized steel saddle. Acceptable products are: 
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2. Belform Insulation Ltd. "Koolphen K-Block" 

3. Shur-Fit Products Ltd. “Pro-Pipe Supports”  

4. Specialty Insulation for Piping: Factory fabricated foamed glass or closed cell 
foamed plastic insulation fittings specifically made for pipe mechanical joint 
fittings and couplings, and pipe risers at riser clamps. Acceptable 
manufacturers are: 

5. Shur-Fit Products Ltd. 

6. Armacell Canada Inc. 

7. Owens Corning “FOAMGLASS” 

8. Hot Piping Insulation ( 50°C inside and 25°C outside): TIAC Standard 1501, 
Code A2, Preformed Mineral Fibre: Rigid, sectional, sleeve type insulation to 
ASTM Standard C 547, Standard Specification for Mineral Fibre Pipe Insulation, 
supplied in 915 mm (3ʼ) lengths with a factory applied vapour barrier jacket 
and adhesive jacket closure to ASTM C1136, Standard Specification for Flexible, 
Low Permeance Vapor Retarders for Thermal Insulation, with a maximum 
thermal conductivity of 0.033 W/mK @ 24° C. 

9. Cold Piping (Operating below the dew point and above 0°C ) TIAC Standard 
1501, Code A6, Flexible Foam Elastomeric: Closed cell, sleeve type, 
longitudinally split self-seal, foamed plastic pipe insulation in accordance 
with requirements of ASTM C534, Standard Specification for Preformed 
Flexible Elastomeric Cellular Thermal Insulation in Sheet and Tubular Form, 
maximum thermal conductivity of 0.039 W/mK @ 24° C, minimum density of 
96 kg/m³, and supplied with all required installation accessories. 

10. Cold Piping Insulation: XPS Extruded Styrofoam (Below 0°C below): Rigid, 
sectional, insulation used for cold piping. With a service temperature range of 
-297°F to 165°F (-183°C to 74°C). 

11. Direct Burial Insulation: TIAC Standard 1501, Code A7, Closed Cell Foamed 
Glass (Below 5C and Above 40C): Expanded, sectional, rigid sleeve type 
insulation manufactured in accordance with requirements of ASTM C552, 
Standard Specification for Cellular Glass Thermal Insulation, maximum 
thermal conductivity of 0.027 W/mK @ 24° C, minimum density of 32 kg/m³, 
and equipped with a factory applied self-sealing jacket. 
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8.1.10 EQUIPMENT INSULATION MATERIALS 
1. Hot Equipment (Operating above 50°C) TIAC Standard 1501, Code A6, Flexible 

Foam Elastomeric: Closed cell. Standard Specification for Preformed Flexible 
Elastomeric Cellular Thermal Insulation in Sheet and Tubular Form, maximum 
thermal conductivity of 0.039 W/mK @ 24° C, minimum density of 96 kg/m³, 
and supplied with all required installation accessories. 

2. Cold Equipment (Operating below the dew point and above 0°C) TIAC 
Standard 1501, Code A6, Flexible Foam Elastomeric: Closed cell. Standard 
Specification for Preformed Flexible Elastomeric Cellular Thermal Insulation in 
Sheet and Tubular Form, maximum thermal conductivity of 0.039 W/mK @ 24° 
C, minimum density of 96 kg/m³, and supplied with all required installation 
accessories. 

3. Cold Equipment Insulation: XPS Extruded Styrofoam (Below 0°C below): Rigid, 
sectional, insulation used for cold piping. With a service temperature range of 
-297°F to 165°F (-183°C to 74°C). 

8.1.11 DUCTWORK SYSTEM INSULATION MATERIALS 
1. TIAC Standard 1502, Code A2, Rigid Mineral Fibre Board: Preformed board 

type insulation to ASTM C612, Standard Specification for Mineral Fiber Block 
and Board Thermal Insulation, with a factory applied reinforced aluminum foil 
and Kraft paper facing to ASTM C1136, Standard Specification for Flexible, Low 
Permeance Vapor Retarders for Thermal Insulation, a minimum thermal 
conductivity of 0.033 W @ 24° C., and a minimum density of 48 kg/m³. 

2. TIAC Standard 1502, Code B2, Flexible Mineral Fibre: Roll form insulation to 
ASTM C1290, Standard Specification for Fibrous Glass Blanket Insulation Used 
to Externally Insulate HVAC Ducts, with a factory applied vapour barrier facing 
to ASTM C1136, Standard Specification for Flexible, Low Permeance Vapor 
Retarders for Thermal Insulation, a minimum thermal conductivity of 0.042 W 
@ 24° C., and a minimum density of 12 kg/m³. 

8.1.12 PIPE PROTECTION 
1. Prior to insulating, all ferrous piping operating with fluids below the ambient 

dew point must be coated with either epoxy primer and epoxy painted or 
Polyguard Rg-2400 LT. 

2. Factory painted equipment or piping does not require paint unless the type of 
paint is not approved for use in the specified area, or the factory coating is 
damaged, scuffed, or chipped. 
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3. All equipment that does not receive the treatment listed above before it is 
insulated will require the insulation to be removed and the piping or 
equipment treated correctly. 

8.1.13 INSULATION FASTENINGS 
1. Aluminium Jacketing Stainless Steel Banding: Equal to Childers Products Co. 

"FABSTRAPS" 0.6 mm (1/16") thick, minimum 12 mm (½") wide type 304 stainless 
steel strapping. 

2. Tape Sealant: Equal to MACtac Canada Ltd. self-adhesive insulation tapes, 
types PAF, FSK, ASJ, or SWV as required to match the surface being sealed. 

3. Adhesive - Mineral Fibre Insulation: Clear, pressure sensitive, brush 
consistency adhesive, suitable for a temperature range of -20°C to 82°C (-4°F 
to 180°F), compatible with the type of material to be secured, and WHMIS 
classified as non-hazardous. 

4. Adhesive – Closed Cell Foamed Glass Insulation: Equal to Pittsburgh Corning 
PC88 multi-purpose two-component adhesive. 

5. Lagging Adhesive: White, brush consistency, ULC listed and labelled, 25/50 
fire/smoke rated lagging adhesive for canvas jacket fabric, suitable for colour 
tinting, complete with fungicide and washable when dry. 

6. Sheet Metal Screws: No. 10 stainless steel sheet metal screws. 

8.1.14 INSULATION VAPOUR BARRIOR  
1. All vapour barrier to have a permeance rating less than or equal to .02 Perm. 

2. All Hot Piping Insulation shall be supplied with manufacturers vapour barrier. 

3. All Styrofoam XPS Extruded Styrofoam insulation shall have a factory applied 
vapour barrier. Alternatively, the insulation may be covered with a field 
applied, Henry Blueskin SA, winter grade. 

4. ITW Saran 520 tape to be used to seal piping vapour barrier. 

5. All butt seams in Saran vapour barrier to be taped with 3” wide Saran 520 
tape or Venture Clad Cryogenic Tape. 

6. All valves, fittings, and other equipment to have vapour barrier of ITW 
Insulation Saran 560 or Venture Clad Cryogenic tape. Vapour barrier and 
tape must be applied per manufacturer’s specifications.  
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8.1.15 INSULATION JACKETS AND FINISHES 
1. PVC Jacketing to be Used on Interior Piping, Valves, and Equipment: TIAC 

Code C1, PVC: Roll form sheet and fitting covers in accordance with ASTM 
D1784, Standard Specification for Rigid Poly(Vinyl Chloride) (PVC) and 
Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds, minimum 15 mil thick, 
white, PVC, 25/50 rated, complete with installation and sealing accessories. 

2. Aluminum Jacketing Exterior Piping Insulation, Valves, and Equipment: TIAC 
Code C2, Rigid Aluminum: Equal to Childers Metals "Lock-on" 0.020” thick 
stucco embossed aluminum jacket material to ASTM B209, Standard 
Specification for Aluminum and Aluminum-Alloy Sheet and Plate, factory cut 
to size and complete with PolyFilm Moisture Barrier (PFMB) and continuous 
modified Pittsburgh Z-Lock, and "Fabstraps" and butt straps to cover end to 
end joints. Fittings are to be 2-piece epoxy coated pressed aluminum with 
weather locking edges. 

3. All insulation inside the building 7 feet above grade shall be finished with 
0.020” thick, white PVC with a self-seal lap. 

4. All insulation inside of the building below 7 feet from grade shall be finished 
with 0.030” thick, white PVC with a self-seal lap.  

5. All insulation exposed to the outdoors, inside the mechanical room, and 
outside shall be jacketed with 16 mil, stucco embossed, anodized aluminum. 

8.1.16 REMOVABLE/REUSABLE INSULATION COVERS 
1. Valve, Etc. Covers: Custom manufactured covers conforming to the shape of 

the item to be insulated, designed to be easily removable and replaceable to 
suit the use and maintenance procedures of the particular item, and to 
provide adequate personnel protection. All equipment cover insulation and 
access locations must be approved by the consultant. 

2. Equipment Covers: Custom manufactured covers conforming to the shape of 
the item to be insulated, designed to be easily removable and replaceable to 
suit the use and maintenance procedures of the particular item, and to 
provide adequate personnel protection. All equipment cover insulation and 
access locations must be approved by the consultant.  

EXECUTION 

8.1.17 GENERAL INSULATION APPLICATION REQUIREMENTS 
1. Unless otherwise specified, do not insulate the following: 
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• Factory insulated equipment and piping 

• Brine Pumps used below the dew point. 

• Domestic water and heating system expansion tanks 

2. Do not apply insulation unless piping leakage tests have been satisfactorily 
completed. 

3. Ensure that all surfaces to be insulated are clean and dry. 

4. Ensure that the ambient temperature is minimum 13° C (55° F) for at least one 
day prior to the application of insulation, and for the duration of insulation 
work, and that relative humidity is and will be at a level such that mildew will 
not form on insulation materials. 

5. All insulation materials must be stored on site in a proper and dry storage 
area. Any wet insulation material is to be removed from the site and replaced. 

6. Install hot piping insulation directly over pipes and not over hangers and 
supports. 

7. Install high density jacketing insulation inserts at hangers and supports. 

8. Install piping insulation and jacket continuous through pipe openings and 
sleeves. 

9. All insulation shall be installed with appropriate vapor barriers with a 
permeance rating less than or equal to 0.02 Perms. Mineral insulation may be 
installed with factory applied vapour-retardant jacket. 

10. All joints shall be taped to prevent a break in the vapour barrier. 

11. Caulk all joints and fittings in jacketing with a colour matching sealant. 

12. Ensure water shedding on all installed jacketing. 

13. Stainless banding must be installed wherever aluminum jacketing or cold 
piping insulation (< 0 °C) is used. Banding must be provided at all 
circumferential edges and not more than 12-inch between centers. 

14. All damage and dents shall be removed. 

15. Exterior surfaces shall be cleaned of any dirt, oil, or other contaminants. 

16. When insulating "cold" piping and equipment, extend insulation up valve 
bodies and other such projections as far as possible, and protect the 
insulation jacketing from the action of condensation at its junction with the 
metal. 
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17. When insulating vertical piping risers 75 mm (3-inch) diameter and larger, 
use insulation support rings welded directly above the lowest pipe fitting, and 
thereafter at 4.5 m (15-feet) centres and at each valve and flange. Insulate as 
per Thermal Insulation Association of Canada National Insulation Standards, 
Figure No. 9. 

18. Where insulation is terminated at valves, equipment, unions, etc., neatly cover 
the exposed end of the insulation with a purpose made PVC or aluminum 
cover.  

19. Carefully and neatly gouge out insulation for proper fit where there is 
interference between weld bead, mechanical joints, etc., and insulation. Bevel 
away from studs and nuts to permit their removal without damage to 
insulation, and closely and neatly trim around extending parts of pipe 
saddles. 

20. Where thermometers, gauges, and similar instruments occur in insulated 
piping, and where access to heat transfer piping balancing valve ports and 
similar items are required, create a neat, properly sized hole in the insulation 
and provide a suitable grommet in the opening. 

21. Insulate, vapour seal, and finish all seismic restraints, braces, anchors, hanger 
rods, and similar hardware directly connected to "cold" piping and/or 
equipment, for 300mm (12-inch) clear of the adjacent pipe or equipment 
finish, to match the piping and/or equipment insulation. 

22. Where existing insulation work is damaged because of new mechanical work, 
repair the damaged insulation work to new work standards. 

23. Fire stop penetrations shall be insulated with Closed Cell Foamed Glass 
insulation. Closed Cell Foamed Glass segments must match adjacent 
insulation (diameter and joint type). 

24. Combustible pipes penetrating fire rated partitions must use intumescent fire 
stop collars, Hilti Firestop Collar, or approved equal installed in accordance 
with the manufacturer’s instructions.  

8.1.18 COLD PIPING INSULATION USING XPS EXTRUDED STYROFOAM 
1. All shut-off valves and elbows to be factory fabricated. 

2. All elbow joints to be tongue and groove. 

3. All vessel head insulation to be factory fabricated to match the geometry and 
contour of the vessel head. All vessel head insulation of 2-inch or more 
thickness must be double layer. 
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4. All Styrofoam PIB pipe insulation 2-inch and less thickness shall have 
longitudinal joint of the tongue and groove or ship-lap style joint. 

5. All Styrofoam PIB insulation over 2-inch thick shall be double layer. 

6. All piping and vessel sidewall insulation to be supplied in 36-inch long 
segments. 

7. All insulation 20-inch finished diameter and smaller to be taped with filament 
tape every 9-inch. 

8. All insulation over 20-inch finished diameter to be secured with ½-inch 
stainless steel banding every 9-inch. Prior to application of vapor barrier, 
sharp edges must be flattened to prevent damage to vapor barrier. 

9. Apply a non-setting, low temperature joint sealant on all longitudinal and butt 
joints. On double and triple layer applications, apply joint sealant on second 
and third layers only. 

10. Provide vapor stops on valves, end caps and termination points. 

8.1.19 INSULATION FOR PIPE MECAHNICAL JOINT FITTINGS & COUPLINGS, ETC. 
1. Provide manufactured insulation fittings, the same thickness as the adjoining 

pipe insulation, for mechanical joint fittings and couplings, and for piping at 
riser clamps through the floor. Cover with purpose made PVC or aluminium 
covers or jacketing sealed with tape. 

8.1.20 INSULATION FOR HORIZONTAL PIPE AT HANGERS AND SUPPORTS 
1. At each hanger and support location for piping 50 mm (2-inch) diameter and 

larger and scheduled to be insulated, except where roller hangers and/or 
supports are required, and unless otherwise specified, supply a factory 
fabricated section of phenolic foam pipe insulation with integral vapour 
barrier jacket and captive galvanized steel shield. Supply the insulation 
sections to the piping installers for installation as the pipe is erected. 

2. For 100 mm (4-inch) diameter and larger heating system piping where roller 
type hangers and supports are provided, a steel saddle will be tack welded to 
the pipe at each roller hanger or support location. Pack saddle voids with 
loose mineral fibre insulation. 

8.1.21 PIPE INSULATION REQUIREMENTS – INSIDE BUILDING & ABOVE GROUND 
(TEMPERATURE RANGE ABOVE 50 °C)  

1. Insulate pipe inside the building and above ground, as scheduled below, in 
accordance with TIAC Quality Standard 1501, Piping, as follows: 
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2. Material: Type A3 mineral fibre, factor applied vapour barrier and PVC 
cladding. 

3. Insulation application: 1501-H for hot piping. 

4. Insulation finish: CPF/4 PVC jacket for exposed piping 

PIPE SERVICE DIAMETER 
INSULATION 
THICKNESS 

DOMESTIC HOT WATER, SUPPLY & RECIRCULATION 
TO 40 MM 25 MM 

LARGER THAN 40 MM 50 MM 
TEMPERED DOMESTIC WATER ALL 25 MM 

LOW PRESSURE (140 KPA) STEAM 
TO 40 MM 25 MM 

LARGER THAN 40 MM 50 MM 

LOW PRESSURE CONDENSATE 
TO 40 MM 25 MM 

LARGER THAN 40 MM 50 MM 

MEDIUM PRESSURE (140-415 KPA) STEAM 
TO 40 MM 40 MM 

LARGER THAN 40 MM 50 MM 

MEDIUM PRESSURE CONDENSATE 
TO 40 MM 40 MM 

LARGER THAN 40 MM 50MM 
STEAM BOILER FEED WATER ALL 40 MM 
STEAM BOILER BLOWDOWN ALL 40 MM 

REFRIGERANT SUCTION & HOT GAS (SEE NOTE # 1) ALL 25 MM 
REFRIGERANT HOT GAS BY-PASS (SEE NOTE # 1) ALL 25 MM 

HEAT PUMP EARTH LOOP ALL 25 MM 

HEATING WATER, SUPPLY & RETURN 
TO 50 MM 25 MM 

LARGER THAN 50 MM 40 MM 
HEATING GLYCOL SOLUTION, SUPPLY & RETURN TO 50 MM 25 MM 

CHILLED GLYCOL SOLUTION, SUPPLY & RETURN 
LARGER THAN 50 MM 40 MM 

TO 50 MM 25 MM 
PIPING TO BE TRACED WITH HEATING CABLE LARGER THAN 50 MM 40 MM 

CONDENSER WATER PIPING (SYSTEM J AND K) ALL 25MM 
 

5. TIAC Standard 1501 Code A6 foamed elastomeric insulation may be used in 
lieu of Type A2, with 1501-CA application and specified finish. 

8.1.22 PIPE INSULATION REQUIREMENTS – INSIDE BUILDING & ABOVE GROUND 
(TEMPERATURE RANGE BELOW HIGHEST AMBIENT DEW POINT AND ABOVE 0 
°C)  

1. Insulate pipe inside the building and above ground, as scheduled below, in 
accordance with TIAC Quality Standard 1501, Piping, as follows: 

• Material: Flexible Foam Elastomeric, with vapour barrier, and PVC jacketing 
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• Insulation application: 1501-C for cold piping 

• Insulation finish: CPF/4 PVC jacket for exposed piping 

PIPE SERVICE DIAMETER 
INSULATION 
THICKNESS 

CHILLED WATER SUPPLY & RETURN 
TO 100 MM 25 MM 

LARGER THAN 100 MM 40 MM 

CHILLED GLYCOL SOLUTION SUPPLY & RETURN 
TO 100 MM 25 MM 

LARGER THAN 100 MM 40 MM 
REFRIGERANT SUCTION LINES ALL 25 MM 

HEAT PUMP EARTH LOOP ALL 25 MM 
   

8.1.23 PIPE INSULATION REQUIREMENTS–INSIDE BUILDING & ABOVE GROUND 
(TEMPERATURE RANGE BELOW 0 °C) 

1. Insulate pipe inside the building and above ground, as scheduled below, in 
accordance with TIAC Quality Standard 1501, Piping, as follows: 

• Material: XPS Extruded Styrofoam, with Henry Blueskin vapour barrier, and 
PVC jacketing 

• Insulation application: 1501-C for cold piping 

• Insulation finish: CPF/4 PVC jacket for exposed piping 

2. Insulation thickness in accordance with the following table. 
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NOM PIPE SIZE (IN) 
SERVICE TEMPERATURE (F) 

-60.0 -40.0 -20.0 00 20.0 40.0 

1/2 2.5 2.0 2.0 1.5 1.5 1.0 
3/4 2.5 2.5 2.0 2.0 1.5 1.5 

1 2.5 2.5 2.0 2.0 1.5 1.5 
1 1/4 3.0 2.5 2.5 2.0 1.5 1.5 
1 1/2 2.5 2.0 2.5 2.0 1.5 1.5 

2 3.0 2.5 2.5 2.0 1.5 1.5 
2 1/2 2.5 2.5 2.5 2.0 1.5 1.5 

3 3.0 3.0 2.5 2.0 2.0 1.5 
4 3.0 3.0 2.5 2.5 2.0 1.5 
6 3.5 3.0 3.0 2.5 2.0 1.5 
8 3.5 3.0 3.0 2.5 2.0 1.5 
10 3.5 3.5 3.0 2.5 2.0 1.5 

HORIZONTAL. 
VESSEL 

5 4.5 3.5 3 2.5 2.0 

VERTICAL. VESSEL 5 4.5 3.5 3 2.5 2.0 
       

8.1.24 PIPE INSULATION REQUIREMENTS – OUTSIDE BUILDING & ABOVE GROUND 
(TEMPERATURE RANGE ABOVE 25 °C) 

1. Insulate pipe outside the building and above ground, as scheduled below, in 
accordance with TIAC Quality Standard 1501, Piping, as follows: 

• Material: Type A2 mineral fibre, factor applied vapour barrier and 
aluminum cladding.  

• Insulation application: 1501-H for hot piping 

• Insulation finish: CPF/3 
 

PIPE SERVICE DIAMETER 
INSULATION 
THICKNESS 

HEATING WATER, SUPPLY & RETURN 
TO 50 MM 25 MM 

LARGER THAN 50 MM 40 MM 

HEATING GLYCOL SOLUTION, SUPPLY & RETURN 
TO 50 MM 25 MM 

LARGER THAN 50 MM 40 MM 

CHILLED GLYCOL SOLUTION, SUPPLY & RETURN 
TO 50 MM 25 MM 

LARGER THAN 50 MM 40 MM 

   



OLIVER PARKS & RECREATION MECHANICAL INSULATION 
DEHUMIDIFIER REPLACEMENT JUNE 21, 2022 
 

71 

8.1.25 PIPE INSULATION REQUIREMENTS – OUTSIDE BUILDING & ABOVE GROUND 
(TEMPERATURE RANGE BELOW 5C) 

1. Insulate pipe outside the building and above ground, as scheduled below, in 
accordance with TIAC Quality Standard 1501, Piping, as follows: 

• Material: XPS Extruded Styrofoam, with Henry Blueskin vapour barrier, and 
aluminum jacketing 

• Insulation application: 1501-H for hot piping 

• Insulation finish: CPF/3 

2. Insulation thickness shall be as listed in Table 1. 
Table 1 Pipe Insulation Requirements Below 5 °C 

NOM PIPE SIZE (IN) 
SERVICE TEMPERATURE (F) 

-60.0 -40.0 -20.0 00 20.0 40.0 

1/2 2.5 2.0 2.0 1.5 1.5 1.0 
3/4 2.5 2.5 2.0 2.0 1.5 1.5 

1 2.5 2.5 2.0 2.0 1.5 1.5 
1 1/4 3.0 2.5 2.5 2.0 1.5 1.5 
1 1/2 2.5 2.0 2.5 2.0 1.5 1.5 

2 3.0 2.5 2.5 2.0 1.5 1.5 
2 1/2 2.5 2.5 2.5 2.0 1.5 1.5 

3 3.0 3.0 2.5 2.0 2.0 1.5 
4 3.0 3.0 2.5 2.5 2.0 1.5 
6 3.5 3.0 3.0 2.5 2.0 1.5 
8 3.5 3.0 3.0 2.5 2.0 1.5 
10 3.5 3.5 3.0 2.5 2.0 1.5 

HORIZONTAL. VESSEL 5 4.5 3.5 3 2.5 2.0 
VERTICAL VESSEL 5 4.5 3.5 3 2.5 2.0 

       

8.1.26 PIPE INSULATION REQUIREMENTS – UNDERGROUND INSIDE & OUTSIDE 
BUILDING (BELOW 5C AND ABOVE 40C) 

1. Insulate pipe underground inside and outside the building, as scheduled 
below, in accordance with TIAC Quality Standard 1501, Piping, as follows: 

• Material: Type A7 closed cell cellular glass 

• Insulation application: 1501-U 

• Insulation finish: weather-proof coating as per insulation manufacturer’s 
instructions 
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PIPE SERVICE DIAMETER 
INSULATION 
THICKNESS 

HEATING WATER, SUPPLY & RETURN ALL 50 MM 
CHILLED WATER, SUPPLY & RETURN ALL 50 MM 

HEATING GLYCOL SOLUTION, SUPPLY & RETURN ALL 50 MM 
CHILLED GLYCOL SOLUTION SUPPLY AND RETURN ALL  50 MM 

CHILLED BRINE SOLUTION SUPPLY AND RETURN ALL  50 MM 
   

8.1.27 EQUIPMENT INSULATION REQUIREMENTS – INSIDE BUILDING (ABOVE 40°C) 
1. Insulate equipment inside the building the building, as scheduled below, in 

accordance with TIAC Quality Standard 1503, Equipment, as follows: 

• Material:  Type A1D semi-rigid mineral fiber, with vapour barrier, and PVC 
jacketing 

• Insulation application: 1503-H for hot tanks and equipment 

• Insulation finish: CEF/2 for hot tanks and equipment 

EQUIPMENT INSULATION THICKNESS 

ALL EQUIPMENT ABOVE 60°C 50 MM 
ALL EQUIPMENT UP TO 60°C 25 MM 

  

8.1.28 EQUIPMENT INSULATION REQUIREMENTS – INSIDE BUILDING (BELOW 
HIGHEST AMBIENT DEW POINT AND ABOVE 0°C) 

1. Insulate equipment inside the building the building, as scheduled below, in 
accordance with TIAC Quality Standard 1503, Equipment, as follows: 

• Material:  Fibre Flexible Foam Elastomeric, with vapour barrier, and PVC 
jacketing 

• Insulation application: 1503-C for cold tanks and equipment 

• Insulation finish: CEF/1 for cold tanks and equipment 

EQUIPMENT INSULATION THICKNESS 

ALL EQUIPMENT 25 MM 
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8.1.29 EQUIPMENT INSULATION REQUIREMENTS – INSIDE BUILDING (BELOW 0°C) 
1. Insulate equipment inside the building the building, as scheduled below, in 

accordance with TIAC Quality Standard 1503, Equipment, as follows: 

• Material:  XPS Extruded Styrofoam, with Henry Blueskin vapour barrier, and 
PVC jacketing 

• Insulation application: 1503-C for cold tanks and equipment 

• Insulation finish: CEF/1 for cold tanks and equipment 
Table 2 Pipe Insulation Thickness 

NOM PIPE SIZE (IN) 
SERVICE TEMPERATURE (F) 

-60.0 -40.0 -20.0 00 20.0 40.0 

1/2 2.5 2.0 2.0 1.5 1.5 1.0 
3/4 2.5 2.5 2.0 2.0 1.5 1.5 

1 2.5 2.5 2.0 2.0 1.5 1.5 
1 1/4 3.0 2.5 2.5 2.0 1.5 1.5 
1 1/2 2.5 2.0 2.5 2.0 1.5 1.5 

2 3.0 2.5 2.5 2.0 1.5 1.5 
2 1/2 2.5 2.5 2.5 2.0 1.5 1.5 

3 3.0 3.0 2.5 2.0 2.0 1.5 
4 3.0 3.0 2.5 2.5 2.0 1.5 
6 3.5 3.0 3.0 2.5 2.0 1.5 
8 3.5 3.0 3.0 2.5 2.0 1.5 
10 3.5 3.5 3.0 2.5 2.0 1.5 

HORIZONTAL VESSEL 5 4.5 3.5 3 2.5 2.0 
VERTICAL VESSEL 5 4.5 3.5 3 2.5 2.0 

       

8.1.30 EQUIPMENT INSULATION REQUIREMENTS – REMOVABLE/REUSABLE TYPE 
1. Provide custom designed and manufactured removable and reusable 

insulation covers for the following: 

• Plate type heat exchanger(s) 

• 150 mm (6") diameter and larger piping strainers, backflow preventers, etc. 

8.1.31 APPLICATION OF INSULATING AND PROTECTIVE COATINGS 
1. Apply insulating and protective coatings in accordance with the 

manufacturer’s instructions. Remove any splatter from adjacent surfaces. 
Apply insulating/protective coating to the following surfaces: 
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• Paint all bare metal surfaces clear of "cold" piping and/or equipment 
insulation for between 300 mm (12-inch) and 600 mm (24-inch) clear of 
the pipe or equipment insulation, with "No Sweat-FX" anti-condensation 
coating. 

• Paint all bare metal surfaces associated with mechanical systems with an 
operating temperature above 60 °C (140 °F) with "ThermaLite" insulating 
coating. 

• Paint all seismic restraint hardware such as hanger rods, braces, anchors, 
etc., as specified on the first two points above. 

8.1.32 DUCTWORK SYSTEM INSULATION REQUIREMENTS – INSIDE BUILDING 
1. Insulate duct systems inside the building and above ground, as scheduled 

below, in accordance with TIAC Quality Standard 1502, Ductwork and Plenums, 
as follows: 

• material: 

 Type A2 rigid mineral fibre for exposed rectangular ducts, and all 
plenums 

 Type B2 flexible mineral fibre for concealed rectangular ducts, and 
concealed and exposed round or oval ducts 

• insulation application: 

 CER/1 for heating and ventilating system rigid insulation 

 CER/2 for heating and air conditioning system rigid insulation 

 CEF/1 for heating and ventilation system flexible insulation 

 CEF/2 for heating and air conditioning system flexible insulation 

• insulation finish: 

 CRF/1 for exposed rectangular duct systems 

 CRD//1 for exposed round/oval duct systems 
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DUCT SYSTEM SERVICE 
INSULATION THICKNESS 

RIGID 
INSULATION 

FLEXIBLE 
INSULATION 

DEHUMIDIFIER SUPPLY AND RETURN DUCTS NONE NONE 
FRESH (OUTSIDE) AIR DUCTS 40 MM 50 MM 

FRESH (OUTSIDE) AIR CASINGS AND PLENUMS 40 MM N/A 
MIXED AIR CASINGS AND PLENUMS  25 MM N/A 

MIXED AIR SUPPLY DUCTS (EXCEPT WHERE EXPOSED IN AREA 
SERVED) 

25 MM 40 MM 

3M OF EXHAUST DISCHARGE DUCTS DOWNSTREAM (BACK) FROM 
EXHAUST OPENINGS TO ATMOSPHERE 

25 MM 40 MM 

EXHAUST AIR CASINGS AND PLENUMS WITHIN 3M OF EXHAUST 
OPENINGS TO ATMOSPHERE 

25 MM N/A 

HEAT RECOVERY SYSTEM FRESH HEATED AIR 25 MM 40 MM 
EXTERIOR DUCTWORK  - 75MM 

   
2. Provide commercial quality corner bead only on exposed rigid duct, plenum 

and casing insulation in all equipment rooms, corridors, and similar areas 
where the insulation is subject to damage. 

8.1.33 COMMON DUCT SYSTEM INSULATION APPLICATION REQUIREMENTS 
1. At duct connection flanges insulate the flanges with neatly cut strips of the 

rigid insulation material secured with adhesive to side surfaces of the flange 
with a top strip to cover the exposed edges of the side strips, then butt the flat 
surface duct insulation up tight to the flange insulation, or alternatively, 
increase the insulation thickness to the depth of the flange and cover the top 
of the flanges with tape sealant. 

2. The installation of fastener pins and washers is to be concurrent with the duct 
insulation application. 

3. Cut insulation fastener pins almost flush to the washer and cover with neatly 
cut pieces of tape sealant. 

4. Accurately and neatly cut and fit insulation at duct accessories such as 
damper operators (with standoff mounting) and pitot tube access covers. 

5. Prior to concealment of insulation by either construction finishes or jacket 
material, patch all vapour barrier damage by mans of tape sealant. 

6. At trapeze hanger locations for rectangular duct install insulation between 
the duct and the hanger. 
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7. At each duct hanger for round and provide a 100 mm (4-inch) wide full-
length piece of rigid mineral fibre board insulation between the duct and the 
hanger. 

END OF SECTION 
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9 CONTROLS 

GENERAL 

9.1.1 QUALITY ASSURANCE 
1. The installed controls system must accommodate all equipment onsite and 

the installation contractor shall contact the owner during the RFP process 
regarding questions regarding any ambiguity in the control system scope of 
work.  

• The inputs and outputs list provided in the engineering speciation are 
intended to act as a guide and therefore it is the intent of this specification 
to also include any other controls items required for a complete and 
functioning system as part of the contractors scope of work.  

2. Control system must be thoroughly tested for functionality following the 
integration of all new equipment to ensure proper operation in all scenarios. 

3. Proof of proper operation is to be provided to the client and to the consultant. 

4. Installing contractor is responsible for providing the consultant with control 
system remote access for the first year of operation. 

PRODUCTS 

9.1.2 CONTROLS SYSTEMS 
1. Acceptable controls system are Delta and Reliable. Any other controls 

hardware must be approved by the consulting engineer 

2. Unless otherwise noted, the controls contractor shall use the existing controls 
hardware as the existing controls system onsite.  

 

9.1.3 VARIABLE FREQUENCY DRIVES (VFD) 
1. Acceptable VFD manufacturers include Danfoss, ABB and any equivalent 

brand with respect to options, functionality, quality, and control system 
integration. 

2. Note that if substitutions are made, they will need to be approved by the 
consultant. 

3. VFD shall have a digital start signal and an analog speed signal. 
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4. All VFD are to include NEMA 1 enclosure, load reactors, drive fusing and 
disconnect switch. 

5. For motors over 10HP, VFD shall be provided with passive harmonic filters to 
limit the total harmonic distortion from the VFD to 5%. 

• The passive harmonic filter shall consist of an inductive-capacitive 
network in parallel with the load. 

• Passive harmonic filters shall be complete with capacitor disconnects that 
shall automatically disengage the capacitors if the motor is not running or 
lightly loaded (less than 30% loading) 

9.1.4 TEMPERATURE TRANSMITTERS 
1. All temperature transmitters are to be mounted in wells with the probe in the 

fluid flow. 

2. All temperature transmitters are to have operating temperature ranges 
suitable for the application. 

9.1.5 AMMONIA SENSORS 
1. Ammonia sensors shall meet the requirements of B52. 

9.1.6 CURRENT TRANSMITTERS 
1. Current transmitters shall be sized to measure the operating current range of 

the motor or load that they are monitoring.  

EXECUTION 

9.1.7 CONTROL SYSTEM 
1. It is the responsibility of the installing contractor to integrate all new 

equipment, VFD, sensors, and electronic valves.  

2. Control system must be programmed to sent alarms via email and text 
messages to the owner’s representative.  

9.1.8 GRAPHICS PACKAGE 
1. The controls contractor must provide a complete and function graphics to 

accommodate all equipment onsite.  

2. Graphics software much have remote login and be supplied with different 
user accounts to account owner requirements 
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3. The controls contractor shall make changes to the graphics package and 
operating code and graphics package, per the direction of the owner’s 
representative and the consultant, for 6 months after the agreed upon start-
up date at no charge to the owner or the consultant. 

4. The graphics package and code required to operate the controls must be 
provided on a USB drive to the owner at the end of the project. 

9.1.9 INSTALLATION 
1. All sensors, wiring, and mounting locations shall be installed per the controls 

section of the detailed design drawings. 

2. CTs will be installed on all mechanical loads above 5 hp to allow for energy 
modeling. 

3. As-built controls drawings, both in hardcopy size D format and as a PDF, must 
be provided to the owner upon completion of the project. 

4. Installing contractor is responsible for furnishing and installation of all 
electrical components required to integrate the new system and associated 
hardware with onsite electrical and control equipment. 

9.1.10 WIRING 
1. All wires must be neat and orderly. 

2. All exposed wires are to be routed in conduit. 

3. All outdoor wiring and sensors are to be installed in the appropriate NEMA 
enclosures, conduit, and terminal boxes. 

9.1.11 VFDS 
1. All VFD will be controlled by a digital start command and a 0-10V or 4-20mA 

signal from the main controls system. 

2. All VFD will be installed with BACnet and connected to the existing control 
system to monitor the output speed, operation frequency, amperage, and 
start command. 

3. DV/DT filters are to be used any time a VFD is over 50-feet away from the load 
it is controlling. 

4. Install VFD in a clean and dry location per the manufacturer’s specifications. 

5. Integrate VFD with the main controls system. 

6. Install VFD with load reactors if the wire between the VFD and the load is 
longer than 50 feet. 
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7. Install VFD controlling the following items with a bypass: 

• Primary glycol and brine pumps 

• Cooling tower and condenser fan motors 

• Cooling tower and condenser water pumps 

9.1.12 POST INSTALLATION 
1. After the system has been started, all controls must be adjusted to 

accommodate observed operating conditions. 

2. The controls contractor must provide a training course detailing the 
operation, data logging, and recommended maintenance of the controls 
system. Course time and length are to be appropriate for the complexity of 
system operation. 

3. The installing contractor must not lock the programming or the graphics and 
must deliver a copy of the program, graphics, and remote access information 
to the owner 

9.1.13 TRAINING AND MANUAL 
1. After the system has been installed and started, the installing contractor shall 

work with the consultant to provide a training manual and put on a training 
session regarding the new equipment controls. This training session shall 
cover the following: 

• Operating methodology 

• Graphic interface 

• Expected operating conditions 

• System trouble shooting 

• Control inputs 

• Physical location of systems 

• System safeties
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10 ELECTRICAL WORK 

GENERAL 

1. This section is meant to be used as a reference and will serve as the 
secondary specification after the specification from the electrical consultant. 

10.1.2 SUBMITTALS 
1. Product Data: Submit product data sheets for all products where submittal is 

specified in Part 0 or Part 0 of this Section. 

2. Test Reports: Submit test reports specified in Part 0 of this Section. 

10.1.3 SEISMIC CONTROL AND RESTRAINT 
1. Seismic control and restraint are a requirement for this project. Refer to the 

mechanical work Seismic Control and Restraint Section. 

10.1.4 DRAWINGS 
1. As-built electrical drawings, both in hardcopy size D format and as a PDF, 

must be provided to the owner upon completion of the project.  

PRODUCTS 

10.1.5 FLEXIBLE GALVANIZED STEEL LIQUID-TIGHT CONDUIT 
1. Flexible galvanized steel liquid-tight conduit to CSA C22.2 No. 56, complete 

with liquid-tight connectors at terminations. 

10.1.6 RIGID PVC CONDUIT 
1. Rigid PVC conduit to CSA C22.2 No. 211.1, complete with solvent weld joints.  

10.1.7 CONDUCTORS AND CONNECTORS  
1. “RW-90” single conductor in accordance with CAN/CSA C22.2 No. 38. 

Conductors to and including No. 10 AWG are to be solid.  Conductors larger 
than No. 10 AWG are to be stranded.  All conductors are to be constructed 
from 98% conductive copper and are to be approved for 600 volts.   

2. CSA certified flame-resistant thermoplastic, colour coded twist type 
connectors for “RW-90” conductors. 
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3. Proper squeeze type connectors and plastic anti-short bushings for 
armoured cable at terminations in accordance with requirements of CSA 
C22.2 No. 18.3. 

10.1.8 OUTLET BOXES AND RECEPTACLES 
1. CSA listed and labelled rigid PVC outlet boxes. 

2. Specification grade, 20-amp, 125-volt, duplex, 3-wire receptacles, NEMA 
configuration 5-02R, each equipped with a hot dipped galvanized steel 
faceplate. 

3. All outdoor wiring and sensors to be installed in the appropriate NEMA 
enclosures, conduit, and terminal boxes.  

10.1.9 DISCONNECT SWITCHES 
1. Heavy-duty front operated switches each in accordance with CSA C22.2 No. 4, 

each complete with a red handle suitable for padlocking in the “off” position, 
and a NEMA/ EEMAC enclosure.   

2. Fusible units are to be complete with fuse clips in accordance with CSA-C22.2 
No. 39, Fuse holder Assemblies and to suit fuse types specified below.  

3. Unless otherwise scheduled or specified fuses are to be equal to English 
Electric Ltd.  HRC fuses, Form II Class “C”. 

4. Enclosures are to be in accordance with the following NEMA/EEMAC ratings: 

5. In the Mechanical Room – Type 2 

6. Outside – Type 3R 

10.1.10 MCP AND MCC 
1. MCP and MCC is to include the following: 

• Main disconnects 

• Breakers for all loads 

• All contactors and overloads 

• Hand / off / auto switches for all loads 

• Running lights for all loads 

• Hour meters for any load over 5hp 
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EXECUTION 

10.1.11 DEMOLITION 
1. Do all required demolition work laid out by the electrical engineer.   

10.1.12 POWER WIRING WORK 
1. Do all required power wiring work laid out by the electrical engineer.   

10.1.13 CONDUIT INSTALLATION REQUIREMENTS 
1. Provide conduits for all new conductors. Conduit is to be as follows: 

2. For short 18-inch, maximum 24-inch runs of conduit to electric motors, with a 
180⁰ loop wherever possible – flexible galvanized steel liquid-tight conduit. 

3. For all other conductors – rigid PVC 

4. Size conduit in accordance with the governing Codes/Regulations.  

5. Support and secure conduit in accordance with Code requirements. 

10.1.14 INSTALLATION OF CONDUCTORS 
1. Provide all required power and control conductors. 

2. Do not use conductors smaller than No. 12 AWG in systems over 30 volts.  Size 
conductors in accordance with Code requirements to suit length of run and a 
2% voltage drop. 

10.1.15 INSTALLATION OF DISCONNECT SWITCHES 
1. Provide a new, unfused disconnect switch for each new motor to ensure 

electrical equipment meets current codes and will last the lifetime of the 
equipment.   

2. Reuses disconnect switches on existing equipment if current codes can be 
met and the switch will last the lifetime of the equipment.  

3. Provide fuses for fusible disconnects. 

10.1.16 INSTALLATION OF ELECTRIC HEAT TRACING CABLE 
1. Install heat tracing cable sets on new equipment piping as indicated in 

attached drawing package following the cable manufacturer’s printed 
installation instructions. 
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2. After cable installation but before the application of piping insulation, with the 
mechanical trade who supplied the cable, megger test and commission 
cable in accordance with the cable manufacturer’s printed installation and 
operation manual. 

10.1.17 GENERAL ELECTRICAL WORK TESTING REQUIREMENTS 
1. Satisfactorily perform all testing required by governing authorities, Codes, 

Regulation, and the Specification, including general testing specified below. 
Prepare and sign test reports to confirm satisfactory completion of testing 
and submit as specified in Part 1 of this Section. 

2. Test the work to ensure that there are no leaks, grounds, or crosses. 

3. Test and establish proper motor rotation, measure full load running currents, 
and check overload elements. Report to the Consultant any discrepancies 
that are found. 

END OF SECTION 
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S2 CO2 SENSOR - MEASURE CO2 ARENA ANALOG 0-10V/4-20mA

S3 TEMP & RH - EXTERIOR RH & TEMP BUILDING EXTERIOR ANALOG 0-10V/4-20mA

S4 CO SENSOR - MEASURE CO ARENA ANALOG 0-10V/4-20mA

S5 DEWPOINT - INTERIOR DEWPOINT TEMP ARENA ANALOG 0-10V/4-20mA

S6 CURRENT - DEHUM AMPERAGE DEHUMIDIFIER ANALOG 0-10V/4-20mA
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FIGURE 1. REPLACE DEHUMIDIFIER AND INTEGRATE WITH EXISTING DUCTWORK AND
CURB. LOCATE BREAK IN SPIRAL WITHIN 6-IN OF WALL TO ACCOMMODATE FUTURE
ENERGY RECOVERY COIL.

NG IW250-485-6213

FIGURE 2. EXTEND SUPPLY DUCTWORK TO START OF DUCTSOX RUN FIGURE 3. INSTALL DUCTSOX AND COORDINATE WITH RADIANT HEATERS

FIGURE 5. ADD VFD TO PRIMARY BRINE PUMP AND INTEGRATE/LOCATE WITH CONTROLS

www.oliverrecreation.ca

DEHUMIDIFIER REPLACEMENT
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DEHUMIDIFIER REPLACEMENT

CONDENSER FLOATING HEAD CONTROL SEQUENCE

BRINE PUMP CONTROL SEQUENCE

OPERATING CONDITION 1
· Water pump on
· Offset the condensing temperature by 23.5°F above the

outdoor wet bulb temperature
· Limit maximum VFD output to 80% below 90°F
· Limit maximum condensing temperature to 90°F
· Limit maximum VFD output to 100% ≥ 90°F
· Limit minimum condensing temperature to 75°F

OPERATING CONDITION 2
· Water pump on
· Offset the condensing temperature by 32°F above the

outdoor wet bulb temperature
· Limit maximum VFD output to 100%
· Limit maximum condensing temperature to 90°F
· Limit minimum condensing temperature to 75°F

NOTES
· Condenser VFD shall have digital start signal & analog

control signal
· Integrate condenser VFD with BACnet

OPERATING CONDITION 1
· Fully close mixing box damper for 100% recirculation
· Run dehumidifier

OPERATING CONDITION 2
· Modulate mixing box damper to manage outdoor air

based on CO2 and CO sensors
· Run dehumidifier

OPERATING CONDITION 3
· Fully open mixing box damper for outdoor air
· Run dehumidifier

DEHUMIDIFIER CONTROL SEQUENCE

MONTHLY SETPOINTS

MONTH SETPOINT Tdp (F) Tdb (F) RH (%)
JANUARY 30 54 40

FEBRUARY 30 54 40

MARCH 36 57 45

APRIL 36 57 45

MAY 39 58 50

JUNE 39 58 50

JULY 39 58 50

AUGUST 39 58 50

SEPTEMBER 36 57 45

OCTOBER 36 57 45

NOVEMBER 30 54 40

DECEMBER 30 54 40

NOTES
· Brine pump VFD shall have digital start signal & analog

control signal
· Integrate brine pump VFD with BACnet
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DEHUMIDIFIER REPLACEMENT

IW250-485-6213 www.oliverrecreation.ca

CONTROLS SYSTEM WITH GRAPHICS PACKAGE & WEB BASED ACCESS TO
CONTROL AND MONITOR THE FOLLOWING:

· TWO COMPRESSORS
· EVAPORATIVE CONDENSER
· BRINE PUMPS
· COMPRESSOR COOLING PUMP
· AMMONIA LIFE SAFETY
· NEW SENSORS WITHIN SCOPE OF PROJECT
· ANY ADDITIONAL EQUIPMENT CRITICAL TO PLANT OPERATION
· DEHUMIDIFIER

SEE CONTROLS SPEC FOR ADDITIONAL DETAILS

CONTROLS PACKAGE UPGRADE

POINT LIST INPUTS

SENSOR TAG DESCRIPTION MAKE PURPOSE LOCATION SIGNAL

MECHANICAL DEVICE WIRING & CONTROL

WELL PURCHASE INSTALL PURCHASE INSTALL CONNECTION LOW VOLT
WIRING

PT 1 PRESSURE SENSOR (0PSI TO 150PSI) GREYSTONE COMPRESSOR  SUCTION PRESS REFRIGERATION PLANT - C2 ANALOG 0-10V/4-20mA MECH MECH MECH MECH MECH MECH MECH

PT 2 PRESS SENSOR (0PSI TO 300PSI) GREYSTONE COMPRESSOR DISCHARGE PRESS REFRIGERATION PLANT - C2 ANALOG 0-10V/4-20mA MECH MECH MECH MECH MECH MECH MECH

CT 1 CURRENT SENSOR TO SPEC COMPRESSOR MOTOR AMPERAGE REFRIGEERATION PLANT - C2 ANALOG 0-10V/4-20mA MECH MECH MECH MECH MECH MECH MECH

PT 3 PRESSURE SENSOR (0PSI TO 150PSI) GREYSTONE COMPRESSOR  SUCTION PRESS REFRIGERATION PLANT - C1 ANALOG 0-10V/4-20mA MECH MECH MECH MECH MECH MECH MECH

PT 4 PRESS SENSOR (0PSI TO 300PSI) GREYSTONE COMPRESSOR DISCHARGE PRESS REFRIGERATION PLANT - C1 ANALOG 0-10V/4-20mA MECH MECH MECH MECH MECH MECH MECH

CT 2 CURRENT SENSOR TO SPEC COMPRESSOR MOTOR AMPERAGE REFRIGERATION PLANT - C1 ANALOG 0-10V/4-20mA MECH MECH MECH MECH MECH MECH MECH

PT 5 PRESS SENSOR (0PSI TO 300PSI) GREYSTONE CONDENSER OUTLET PRESS REFRIGERATION PLANT - CONDENSER ANALOG 0-10V/4-20mA MECH MECH MECH MECH MECH MECH MECH

TT 1 TEMP SENSOR (-24C TO 50C) GREYSTONE COMPRESSOR GLYCOL INLET TEMP REFRIGERATION PLANT - C1/C2 ANALOG 0-10V/4-20mA MECH MECH MECH MECH MECH MECH MECH

TT 2 TEMP SENSOR (-24C TO 50C) GREYSTONE COMPRESSOR GLYCOL OUTLET TEMP REFRIGERATION PLANT - C1/C2 ANALOG 0-10V/4-20mA MECH MECH MECH MECH MECH MECH MECH

TT 3 TEMP SENSOR (-24C TO 50C) GREYSTONE CHILLER BRINE OUTLET TEMP REFRIGERATION PLANT - CHILLER ANALOG 0-10V/4-20mA MECH MECH MECH MECH MECH MECH MECH

TT 4 TEMP SENSOR (-24C TO 50C) GREYSTONE CHILLER BRINE INLET TEMP REFRIGERATION PLANT - CHILLER ANALOG 0-10V/4-20mA MECH MECH MECH MECH MECH MECH MECH

TT 5 TEMP SENSOR (-24C TO 50C) GREYSTONE ARENA FLOOR TEMP 1 ARENA FLOOR ANALOG 0-10V/4-20mA MECH MECH MECH MECH MECH MECH MECH

TT 6 TEMP SENSOR (-24C TO 50C) GREYSTONE ARENA FLOOR TEMP 2 ARENA FLOOR ANALOG 0-10V/4-20mA MECH MECH MECH MECH MECH MECH MECH

CT 3 CURRENT SENSOR TO SPEC COMPR COOLANT PUMP AMPERAGE REFRIGERATION PLANT - CHILLER ANALOG 0-10V/4-20mA MECH MECH MECH MECH MECH MECH MECH

CT 4 CURRENT SENSOR TO SPEC EVAP CONDENSER FAN AMPERAGE REFRIGERATION PLANT ROOF - EC1 ANALOG 0-10V/4-20mA MECH MECH MECH MECH MECH MECH MECH

CT 5 CURRENT SENSOR TO SPEC MAIN BRINE PUMP AMPERAGE REFRIGERATION PLANT - P1 ANALOG 0-10V/4-20mA MECH MECH MECH MECH MECH MECH MECH

CT 6 CURRENT SENSOR TO SPEC PONY BRINE PUMP AMPERAGE REFRIGERATION PLANT - P2 ANALOG 0-10V/4-20mA MECH MECH MECH MECH MECH MECH MECH

CT 7 CURRENT SENSOR TO SPEC AMMONIA EXHAUST FAN AMPERAGE REFRIGERATION PLANT - CHILLER ANALOG 0-10V/4-20mA MECH MECH MECH MECH MECH MECH MECH

AT 1 AMMONIA SENSOR TO SPEC PLANT ROOM AMMONIA SENSOR PPM REFRIGERATION PLANT - CHILLER ANALOG 0-10V/4-20mA MECH MECH MECH MECH MECH MECH MECH

AT 2 AMMONIA SENSOR TO SPEC PLANT STACK AMMONIA SENSOR PPM REFRIGERATION PLANT - CHILLER ANALOG 0-10V/4-20mA MECH MECH MECH MECH MECH MECH MECH

POINT LIST OUTPUTS

SENSOR TAG DESCRIPTION MAKE PURPOSE LOCATION SIGNAL

MECHANICAL DEVICE WIRING & CONTROL

WELL PURCHASE INSTALL PURCHASE INSTALL CONNECTION LOW VOLT
WIRING

VFD 1 VARIABLE FREQUENCY DRIVE TO SPEC MAIN BRINE PUMP MOTOR SPEED (25HP) REFRIGERATION PLANT ANALOG 0-10V/4-20mA MECH MECH MECH MECH MECH MECH MECH

P 1 MAIN BRINE PUMP - PUMP START REFRIGERATION PLANT DIGITAL MECH MECH MECH MECH MECH MECH MECH

P 2 PONY BRINE PUMP - PUMP START REFRIGERATION PLANT DIGITAL MECH MECH MECH MECH MECH MECH MECH

VFD 2 VARIABLE FREQUENCY DRIVE TO SPEC EVAP CONDENSER FAN SPEED (15HP) REFRIGERATION PLANT ANALOG 0-10V/4-20mA MECH MECH MECH MECH MECH MECH MECH

EC 1 EVAPOPRATIVE  CONDENSER BAC EVAP CONDENSER FAN START REFRIGERATION PLANT DIGITAL MECH MECH MECH MECH MECH MECH MECH

EC 1 EVAPOPRATIVE  CONDENSER BAC EVAP CONDENSER SUMP PUMP START REFRIGERATION PLANT DIGITAL MECH MECH MECH MECH MECH MECH MECH

C 1 N6WA COMPRESSOR MYCOM COMPRESSOR START REFRIGERATION PLANT DIGITAL MECH MECH MECH MECH MECH MECH MECH

C 1 N6WA COMPRESSOR MYCOM COMPRESSOR OIL RETURN SOLENOID REFRIGERATION PLANT DIGITAL MECH MECH MECH MECH MECH MECH MECH

C 1 N6WA COMPRESSOR MYCOM COMPRESSOR UNLOADERS REFRIGERATION PLANT DIGITAL MECH MECH MECH MECH MECH MECH MECH

C 1 N6WA COMPRESSOR MYCOM COMPRESSOR COOLING SOLENOID REFRIGERATION PLANT DIGITAL MECH MECH MECH MECH MECH MECH MECH

C 2 N4WB COMPRESSOR MYCOM COMPRESSOR START REFRIGERATION PLANT DIGITAL MECH MECH MECH MECH MECH MECH MECH

C 2 N4WB COMPRESSOR MYCOM COMPRESSOR OIL RETURN SOLENOID REFRIGERATION PLANT DIGITAL MECH MECH MECH MECH MECH MECH MECH

C 2 N4WB COMPRESSOR MYCOM COMPRESSOR UNLOADERS REFRIGERATION PLANT DIGITAL MECH MECH MECH MECH MECH MECH MECH

C 2 N4WB COMPRESSOR MYCOM COMPRESSOR COOLING SOLENOID REFRIGERATION PLANT DIGITAL MECH MECH MECH MECH MECH MECH MECH

P 3 COMPRESSOR COOLANT PUMP - PUMP START REFRIGERATION PLANT DIGITAL MECH MECH MECH MECH MECH MECH MECH

DH 1 DEHUMIDIFIER - DEHUMIDIFIER START ROOFTOP DIGITAL MECH MECH MECH MECH MECH MECH MECH

EF 1 AMMONIA ENERGY EXHAUST FAN - EXHAUST FAN SPEED REFRIGERATION PLANT ANALOG 0-10V/4-20mA MECH MECH MECH MECH MECH MECH MECH

EF 1 AMMONIA ENERGY EXHAUST FAN - EXHAUST FAN START REFRIGERATION PLANT DIGITAL MECH MECH MECH MECH MECH MECH MECH

AutoCAD SHX Text
VFD1
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APPENDIX C – Proposal Evaluation Criteria 

 

Proponent’s Name:  _________________________________________________ 

 

Project Title: Oliver & District Arena Dehumidifier Replacement and Energy Recovery Controls 

 

Evaluation Date:  ___________________________________________________ 

 

Evaluator:  ________________________________________________________ 

Step 1:  YES NO 

 
Mandatories 
 
 
 

Proposal received prior to closing    

Sub-contractor list submitted   

Project Manager/Lead Contractor identified   

Proposed work schedule included   

Reference list included   

Breakout of fees for work components provided   

Maximum fee/total price included   

Proposal submission requirements as requested   

Step 2:  
Assigned 

Points 
Points 

Proponent (25 points) 

Qualifications of firm and project team members 5  

Experience of firm and project team members 10  

Past Performance / References 10  

Proposal (25 points) 

Schedule/Work Plan 5  

Safe Work Procedures 10  

Quality Control 10  

Price (50 points) 
Points for Price = (lowest cost Proposal divided by 
Proposal being evaluated) x (50% weight) 

50  

Total Score  Proponent + Proposal + Price Scores 100  
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APPENDIX D 

DRAFT CONTRACT AGREEMENT 

THIS AGREEMENT made the   ___________ day of   __________________________  , 2022. 

BETWEEN:  

OLIVER PARKS AND RECREATION SOCIETY  
BOX 627 
Oliver, British Columbia, V0H 1T0 
 

(hereinafter called the “Society”) 

OF THE FIRST PART  

AND: 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________ 

(hereinafter called the “Contractor”) 

OF THE SECOND PART 

WHEREAS the Contractor has agreed to provide certain professional services to the Society in 

connection with a certain project described as follows: 

Dehumidifier Replacement & Energy Recovery Controls at Oliver & District Arena  

AND WHEREAS the parties hereto wish to set out herein their respective rights and obligations. 

NOW THEREFORE, the Society and the Contractor in consideration of their mutual rights and 

obligations as hereinafter set forth do hereby agree as follows: 
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Article 1 Contractor’s Duties 

1.1 The Contractor shall provide to the Society all services set out in the Request for Proposal 

(attached hereto as Schedule “A”) and the Contractor’s Proposal (attached hereto as Schedule 

“B”), both of which form part of this agreement. 

1.2 In performing the Services under this Agreement, the Contractor shall, at all times, act in the 

best interests of the Society and exercise that degree of professional skill, care and diligence 

required according to generally accepted professional science and engineering standards 

applicable to the performance of such Services at the time and place the Services are 

performed. 

1.3 It is agreed that in awarding the professional services encompassed within this agreement to the 

Contractor, the Society has relied upon the Contractor’s representations concerning the 

expertise of certain identified personnel in the employ of the Contractor.  It is agreed that, in 

performing the services under this agreement, the Contractor shall assign such identified 

personnel to the project. 

1.4 The Contractor shall request of the Society any information or data contained in Society files 

which the Contractor requires in order to perform the services.  The Society is only obligated to 

provide to the Contractor information and data that is pertinent to the terms of reference and 

work program set out in Schedules “A” and “B”. The Contractor may rely on such information or 

data as may be provided by the Society without independent verification. 

1.5 To ensure that the Project is processed in a timely manner, the Contractor and the Society will 

apply their best efforts to meeting the following deadlines: 

a) Phone call inquiries from the Society will be returned within 24 hours; 
b) Public inquiries to the Contractor on technical issues will be returned within 48 hours; 
c) Meetings will be scheduled within 5 working days from date of request; 
d) Review comments for material submitted by the Contractor will be processed by the Society 

within 14 days of receipt. 
 

1.6 At the commencement of the Project, the Contractor shall, at the Society’s request, provide the 

Society with a detailed analysis of the cost estimate for each component of the project including 

a monthly and cumulative cash flow relative to the approved schedule of work.  The cost 

estimates for fees and disbursements shall be as set out in Schedule “B”. 

Costs which have not been identified by the Contractor in the cost estimate will not be paid by 

the Society without prior approval and confirmation in writing.  No payment shall be made to 

the Contractor for cost overruns that have not been the subject of prior notice and approval by 

the Society. 

Any change in the rates charged for fees and disbursements must be approved in advance, in 

writing, by the Society. 
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Article 2 Fees and Disbursements 

2.1 Invoices may be rendered on a monthly basis prorated to the work completed or, at the 

conclusion of each phase by the Contractor to the Society, and shall be delivered to Oliver Parks 

and Recreation, Box 627, Oliver, British Columbia, V0H 1T0.  Invoices shall be payable in full by 

the Society within thirty (30) days of receipt. 

2.2 The Contractor shall provide all necessary and sufficient substantiation to the Society in order to 

verify any invoice upon request. If the Society is unable to verify any invoice within the said 

period, any payment by the Society either may be withheld or may be made and treated as an 

advance pending verification of the invoice. 

2.3 Any necessary adjustments which have not been made prior to payment of an invoice may be 

made by the Society at the time of a later payment.  If the Society is shown to have overpaid, the 

Society may deduct the amount from any other sums due to the Contractor from the Society or 

the Contractor shall pay the amount to the Society within thirty (30) days of the amount being 

agreed upon or otherwise established. 

2.4 The Society may request the Contractor to submit prior to payment of the final invoice a statutory 

declaration or other proof that there are no outstanding costs, assessments, liens or claims in 

connection with the project. 

Article 3 Confidentiality, Ownership and Use of Documents and Materials 

3.1 The Contractor shall act in a confidential manner and make his best efforts to keep confidential 

for an unlimited period of time all communications, plans, specifications, reports or other 

information used in connection with the project unless the same are stated by the Society to be in 

the public domain except as required by law; or by prior written consent of the Society.  The 

Contractor shall instruct all his employees and agents, in writing, of the obligations under this 

Article. 

3.2 All studies, reports, drawings, plans, designs, specifications, models, photographs, software; i.e. 

custom applications, digital data, etc., and other intellectual properties and materials developed 

for the Society are the property of the Society regardless of whether the project proceeds and the 

Society reserves the copyright, patent and trademark therein and in the work executed there 

from and they shall not be used on any other work without the prior written agreement of the 

Society. 

3.3 The Society acknowledges and agrees that the Contractor’s Services have been provided for a 

specific purpose.  Any reuse, modification, or misuse of the Contractor’s studies, reports, 

drawings, plans, designs, specifications, models, software, processes, documents, or other 

information by the Society or third parties shall be at the Society’s sole risk and responsibility. 
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Article 4 Special Tools and Equipment 

4.1 All necessary special tools, equipment and other things shall be acquired by the Contractor solely 

at the Contractor’s cost and shall be the property of the Contractor unless the Society specifically 

authorizes the purchase of a specific item at the Society’s expense. 

4.2 The cost of special tools, equipment and other things that have not been specifically identified in 

detail by the Contractor or specifically authorized in writing by the Regional District during 

performance of the project shall be considered to be within the overhead of the Contractor. 

4.3 If the Society specifically authorizes, in writing, that the Contractor shall purchase any special tool, 

equipment, or other things at the expense of the Society then such items shall become the 

property of the Society. The Contractor shall bear the risk of loss or damage, normal wear and 

tear excepted, to all such items for the time when such items are out of the possession and 

control of the Society.  Upon completion of the project, the Contractor shall deliver all such 

special tools, equipment and other things to the Society. 

Article 5 Sub-Contractors and Sub-Contractors 

5.1 The Contractor may, with the prior written approval of the Society, engage the services of sub-

contractors or sub-contractors to perform work which the Contractor is unable to perform. 

5.2 The Contractor shall advise the sub-contractors and sub-contractors in writing prior to their 

participation in the project of the duties and obligations arising out of this agreement between 

the Contractor and the Society. 

5.3 The Contractor shall be responsible to the Society for all work carried out by sub-contractors and 

sub-contractors in connection with the project as if such work had been performed by the 

Contractor. 

5.4 The Contractor shall be responsible to the Society for the acts and omissions of all sub-contractors 

and sub-contractors, their employees and agents, as if such sub-contractors and sub-contractors, 

their employees and agents, were persons directly employed by the Contractor. 

Article 6 Termination and Suspension 

By the Regional District: 

6.1 If the Contractor is in default in the performance of any of his material obligations set forth in this 

agreement, then the Society may, by written notice to the Contractor, require such default to be 

remedied. 

If, within thirty (30) days after delivery of such notice, such default shall not have been corrected 

or reasonable steps to correct such default have not been taken, the Society may, without limiting 

any other right or remedy the Society may have, immediately terminate this agreement and 

discharge its obligations under this agreement by paying for the cost of the services rendered and 
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disbursements incurred by the Contractor and remaining unpaid as of the effective date of the 

termination. 

6.2 If the Society decides for any reason not to proceed with the Project, the Society may terminate 

this agreement by giving thirty (30) days prior written notice to the Contractor.  Upon receipt of 

such written notice, the Contractor shall perform no further services other than those reasonably 

necessary to close out the project. 

In such event, the Contractor shall be paid by the Society for all services performed and all 

disbursements incurred pursuant to this agreement and remaining unpaid as of the effective date 

of such termination. 

By the Contractor: 

6.3 If the Society is shown to be in default in performance of any of its material obligations set forth 

in this agreement, then the Contractor may, by written notice to the Society, require such default 

to be corrected. 

If, within thirty (30) days after receipt of such notice such default shall not have been corrected, 

or reasonable steps have not been taken to correct such default, the Contractor may, without 

limiting any other right or remedy he may have, immediately terminate this agreement.  In such 

an event, the Contractor shall be paid by the Society for all services performed and disbursements 

incurred pursuant to this agreement and remaining unpaid as of the effective date of such 

termination. 

6.4 If the Contractor’s services are suspended by the Society at any time for more than thirty (30) 

days through no fault of the Contractor, then the Contractor shall have the right at any time until 

such suspension is lifted by the Society, to terminate this agreement upon giving written notice 

thereof to the Society. 

In such event, the Contractor shall be paid by the Society for all services performed and all 

disbursements incurred pursuant to this agreement and remaining unpaid as of the effective date 

of such suspension. 

Article 7 Compliance with Laws 

7.1 The Contractor shall comply with all applicable bylaws and regulations of the Regional District and 

all applicable laws of the Province of British Columbia and the Government of Canada.  Without 

restricting the generality of the foregoing, the Contractor shall abide by all provisions of the 

Workers’ Compensation Act of British Columbia and upon request by the Society shall supply 

proof that all assessments have been paid. 

7.2 The laws of the Province of British Columbia shall govern this agreement and any arbitration or 

litigation in respect thereof. 
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Article 8 Insurance 

8.1 The Contractor shall, at all times, indemnify and save harmless the Oliver Parks and Recreation 

Society, the Regional District of the Okanagan Similkameen and its officers, directors, agents, and 

employees from and against all claims, damages, losses and expenses arising from personal injury, 

death, or damage to third party property to the extent directly attributable to the negligent acts, 

errors, or omissions of the Contractor. 

The Society shall, at all times, defend, indemnify, and save harmless the Contractor and its agents, 

officers, directors, and employees from and against all claims, damages, losses and expenses, 

including but not limited to reasonable attorney’s fees, court and arbitration costs, arising out of 

or resulting from the Services performed by the Contractor, inclusive of any claims made by third 

parties, or any claims against the Contractor arising from the acts, errors, or omissions of the 

Society, its employees, agents, contractors, and subcontractors. Such indemnification shall not 

apply to the extent such claims, damages, losses, and expenses, including but not limited to 

reasonable attorney’s fees, court and arbitration costs arising out of the negligent acts, errors or 

omissions of the Society. 

Article 9 Arbitration 

9.1 All matters in dispute under this agreement may, with the concurrence of both the Society and 

the Contractor, be submitted to arbitration to a single arbitrator appointed jointly by them and 

the provisions of the Commercial Arbitration Act shall apply. 

9.2 No one shall be nominated to act as arbitrator who is in any way financially interested in the 

project or in the affairs of either the Society or the Contractor. 

Article 10 Independent Contractor 

10.1 Nothing in this agreement or the Contractor’s performance of his duties under this agreement 

shall constitute or create an employer-employee relationship.  The Contractor shall act solely as 

an independent contractor and not as an employee or agent of the Society and is not authorized 

to create obligations on the part of the Society to third parties. 

Article 11 Waiver 

11.1 Any failure of the Society at any time to enforce or require strict compliance with any of the terms 

of this agreement shall not constitute a waiver or relinquishment of any such terms and the same 

shall remain at all times in full force and effect. 

Article 12 Records and Audit 

12.1 The Contractor shall keep reasonable and proper records, accounts, statements and other 

relevant documents for a period of not less than twelve (12) months after completion of the 

Project or for such extended period as the Society may request in advance and in writing. 
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12.2 The Contractor shall permit the Society to inspect, audit and copy all records, accounts, 

statements and other relevant documents of the Contractor relating to the Project at all 

reasonable business hours in the offices of the Contractor unless otherwise agreed in writing by 

the parties. 

Article 13 Successors and Assigns 

13.1 This agreement shall inure to the benefit of and be binding upon the parties hereto and their 

respective executors, heirs, administrators, successors and assigns. 

13.2 Neither party may assign this agreement without the prior consent in writing of the other, which 

consent shall not be unreasonably withheld. 

Article 14 Notices 

14.1 All notices required by this agreement to be given by either party shall be deemed to be properly 

given and received within two (2) business days, if made in writing to the other party, by 

registered mail, or facsimile addressed to the regular business address of such party. 

Article 15 Terms 

15.1 The parties hereto agree that the Term of this Floor Replacement Agreement will be 

________________________________________________________________________________

__________________________________________________________. 

Article 16 Entire Agreement 

16.1 This agreement constitutes the sole and entire agreement between the Society and the 

Contractor relating to the Project and supersedes all prior agreements and communications 

between them whether written or oral respecting the subject matter hereof and no other terms, 

conditions or warranties whether expressed or implied shall form a part hereof. 

16.2 The Contractor, by signing this agreement, is agreeing in writing to be the Principal Contractor and 

agrees to perform all the duties and responsibilities of the Principal Contractor as set out in the 

most current edition of the Workers’ Compensation Board, Occupational Health and Safety 

Regulation including amendments and the duties and responsibilities normally required of a 

contractor by the Workers’ Compensation Board. 

16.3 Wherever the masculine gender is used in this agreement it includes the feminine and body 

corporate where the context so requires. 
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