
 
 
 



 
 

 
 

 

 
Buildings must grow out of the ground, clustered with other buildings or trees, but never sit blatantly 
on top of the ground. Forms must be simple and geometrically concise, as elaborate forms and fussy 
detail show weakness…Just as the prairie landscape has been reduced to essentials, so must its building 
be elemental, of the earth. 

-Arthur Erickson 
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1.0  INTRODUCTION 

1.1 Overview 

1.2 Purpose 

 
 



 

 
 

 

1.3 Ownership of Standard 

1.4 Form and Content 

http://www.uleth.ca/facilities/planning/content/resources


 

 
 

 

2.0  PROCESS 

 
2.1 Project Administration and Management 

 
 
2.2 Project Development Process 

     

http://www.uleth.ca/facilities/project-management-office/
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2.2.1 General Maintenance Considerations 
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• 

• 

• 

• 

• 

• 
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2.3 Campus Stakeholders  

• 

• 

• 

• 

- 

- 

- 

- 

- 

- 

- 

• 

• 
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2.4 Design Review & Approval 

2.5 Project Documentation and Archiving 



 

 
 

 

2.6 Commissioning Practices 

2.7 Drawing Standards / Drawing List 

http://www.uleth.ca/facilities/sites/facilities/files/COMMISSIONING%20STANDARD%203-7-08.pdf


 

 
 

 

2.9 Room Numbering 

 

 

 

 

 

 

 

 

 



 

 
 

 

 

 

 

 

 

 

 

 

2.10 [Reserved]



 

 
 

 
 

 

3.0  UNIVERSITY CAMPUS MASTER PLAN 

3.1 Overview 

3.2 Framework 

3.3 Implementation 

http://www.uleth.ca/masterplan/content/university-campus-master-plan-2012


 

 
 

 
 

 

3.3.1 Site Development 

• 

• 

• 

• 

• 

• 

• 

3.3.2 Buildings  

• 

• 

• 

• 

• 

• 

• 

• 

3.3.3 Landscape & Open Space Framework

• 

• 

• 
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3.4 Key Illustrations of Architectural Context 
 

 
 
 
 
 
 
 
 

A   Pre-cast Conc. B   Dark Finishes C   Expansive Glazing 
 
 
 
 
 
 
  
 

 

 

 

 

 

 



 

 
 

 
 

 

 
 
 
 

A   Pre-cast Conc. B   Dark Finishes C   Expansive Glazing 
 
 
 
 
 



 
 

 
 

4.0  DESIGN CONSIDERATIONS 

4.1 General Design Principles 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

4.2 Climatology (Wind, Sun Exposure, Winter) 



 
 

 
 

4.3 Archaeological Setting 

4.4 Campus Ecology and Landscapes 

 



 
 

 
 

.5 Architectural Design Considerations 

http://www.uleth.ca/masterplan/sites/ucmp/files/Landscape_Analysis_Development_Guidelines_1969.pdf


 
 

 
 

Physical Education Building (prior to addition), George Watson, Architect 
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4.6 Signature Buildings 

 

Students’ Union Building, George Watson, Architect 
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4.7 Building Life Expectancy 

• 

• 

• 

• 

• 
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4.8 Sustainable Design 



 
 

 
 

4.8.1 Sustainable Design Accreditation 

4.8.2 Energy Use Guidelines 
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• 
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• 
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4.8.3 Sustainability Goals of the Campus Master Plan 

4.9 Legacy Materials & Finishes
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4.10 Public Art 
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4.11 Accessibility/Barrier Free Design 
 

4.11.1 Barrier Free Path of Travel 

4.11.2 Ground, Floor and Wall Surfaces 

 



 
 

 
 

4.11.3 Illumination and Acoustics 

4.11.4 Location of Controls, Dispensers and Receptacles 

 
4.12 Campus Environmental Signage System 



 
 

 
 

• 

• 

- 

- 
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4.13 Environmental Health/Indoor Air Quality 
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4.14 Hazardous Materials 
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• 

• 
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• 

• 

• 

 
 
4.15 [Reserved] 



 
 

 

5.0  TECHNICAL PRACTICES 

5.1 Sitework/Civil 

5.1.1 Geotechnical Considerations 

 

5.1.2 Excavations 

 

5.1.3 Landscape Works (See also Section 3.3.3) 



 
 

 

Figure 5.1.3-A



 
 

 

• 

• 

• 

• 

• 

• 
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5.1.4 Firefighting Access 

 

http://www.canadanursery.com/Storage/47/5649_CSNS_-_8th_Edition_-_web.pdf


 
 

 

5.1.5 Vehicular Circulation and Parking - Roads, Paving and Walks 

 

5.1.6 Pedestrian Surfaces 

• 

- 

- 

- 

- 

• 

- 

- 

- 

- 

- 

- 

• 

- 
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5.1.7 Site / Building Lighting & Power 

5.1.8 Exterior Campus Environmental Signage 

http://www.safetycodes.ab.ca/Public/Documents/2008_SCC_BFDG_FINAL_protected.pdf
http://www.uleth.ca/facilities/planning/sites/planning/files/Campus%20Sign%20System_Master%5BScan-web%5D.pdf


 
 

 

5.1.9 Site Furnishings and Fixtures 

5.1.10 Storm Water Management 

5.1.10.1 Water Supply 

5.1.10.2 Storm Sewer 



 
 

 

5.1.10.3 Sanitary Sewer 

5.1.11 Site Civil/Mechanical Utilities 

5.1.12 Site Electrical Utilities 

5.1.13 Natural Gas 

5.1.14 Irrigation 

5.1.15 [Reserved] 

 
 
5.2 Structure 

5.2.1 General Requirements 

5.2.2 Structural Drawing Requirements
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• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

5.2.3 Foundations 

5.2.4 Concrete/Masonry 

5.2.4.1 Design 



 
 

 

 
5.2.4.2 Mortar and Grout 

5.2.4.3 Masonry Accessories 

• 

• 

• 

5.2.4.4 Finishes 



 
 

 

5.2.5 Floor Construction Assemblies 

5.2.5.1 General Requirements 

 
5.2.5.2 Flat Slabs on Grade 

5.2.6 Vibration 

5.2.7 [Reserved] 

 
 
5.3 Building Envelope Systems 



 
 

 

5.3.1 General Requirements 

5.3.2 Thermal and Moisture Protection 

5.3.2.1 Insulation 

• 

• 

• 

5.3.2.2 Membrane Waterproofing 



 
 

 

5.3.3 Roof Systems 

5.3.3.1 General Requirements 

 



 
 

 

5.3.3.2 Low-sloped Roofing 

5.3.3.3 Membrane Roofing 

5.3.3.4 Sheet Metal Roofing 

 



 
 

 

5.3.3.5 Sheet Metal Flashing & Trim 

5.3.4 Exterior Wall Systems 

• 

• 

• 

• 

• 

• 

• 

5.3.5 Materials 
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• 

• 

• 

• 
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5.3.6 Fenestration 

5.3.6.1 General Requirements 



 
 

 

 

 

5.3.6.2 Aluminum Window & Curtain Wall Frames 



 
 

 

 

5.3.7 Exterior Doors 

5.3.8 Door Hardware 



 
 

 

• 

• 

• 

• 

• 

5.3.9 Sealants & Adhesives 

5.3.10 Fall Protection 

 

• 

• 

• 



 
 

 

• 

• 

5.4 Interiors 

5.4.1 Partitions 

5.4.1.1 Block Masonry Partitions 

 

 

 

5.4.1.2 Steel Stud and Wallboard Partitions 

 

 

 

 

 

 



 
 

 

 

5.4.1.3 Interior Operable/Demountable Partitions 

 

5.4.1.4 Fire Separations 

 

 

 

5.4.2 Interior Windows and Sidelights 

 



 
 

 

 
5.4.3 Finishing Hardware 

5.4.3.1 Door Hardware 

5.4.4 Specialties 

5.4.4.1 Writing Surfaces 

 

5.4.4.2 Interior Identification Devices 



 
 

 

• 

• 

• 
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5.4.4.3 Lockers 

5.4.4.4 Washroom Accessories 

5.4.4.5 Safety Accessories 

5.4.5 Flooring 

5.4.5.1 General Requirements 



 
 

 

 

• 

• 

• 

• 

• 

• 

• 

• 

5.4.5.2 Ceramic Tile 



 
 

 

5.4.5.3 Wood Flooring 

5.4.5.4 Resilient Flooring and Wall Base 

5.4.6 Ceilings 



 
 

 

• 

• 

• 

• 

• 

• 

• 

• 

• 

5.4.7 Lighting 

5.4.8 Interior Doors 



 
 

 

5.4.9 Acoustic Requirements 

5.4.9.1 General Requirements 

5.4.9.2 Instructional Spaces 



 
 

 

5.4.9.3 Offices 

5.4.9.4 Common Areas 

5.4.9.5 Gymnasium 

5.4.9.6 Washrooms 

5.4.9.7 Music Practice Rooms 



 
 

 

5.4.9.8 Mechanical Acoustic Considerations



 
 

 

5.4.9.9 Plumbing Noise 

5.4.10 [Reserved] 

5.5 Conveyance Systems 

5.5.1 Interior Stairs 



 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

5.5.2 Convenience and Exit Stairs 

 
5.5.2.1 General Requirements 



 
 

 

5.5.3 Passenger Elevators 

 

 



 
 

 

5.5.4 Freight and Service Elevators 

5.5.5 Elevator Finishes and Fixtures 

 

5.5.6 Elevator Mechanics and Operation 

 



 
 

 

5.5.7 Maintenance of Elevators  

• 



 
 

 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 



 
 

 

• 

• 

5.6 Mechanical/Plumbing Systems 

5.6.1 General Requirements 

5.6.2 Mechanical/Plumbing Drawing Requirements 

 

 

 

 

 

 

5.6.3 Laboratories 



 
 

 

5.6.4 Air Handling and Distribution 

• 

• 

• 

• 

• 

5.6.5 Heat Generation/Distribution 

• 

• 

• 

• 

• 

https://www.smacna.org/


 
 

 

• 

5.6.6 Water Supply and Treatment 

5.6.7 Heat Exchangers 

5.6.8 Natural Gas Systems 

5.6.9 Hot & Cold Domestic Water Systems & Fixtures 



 
 

 

5.6.10 Building Automation, Controls & Communication 

5.6.11 Air Cleaning/Filtration Devices 

• 

• 

• 

• 

• 

5.6.12 Fuel/Chemical Stores 

5.6.14 [Reserved] 



 
 

 

5.7 Fire Protection 

 

 
5.7.1 General 

5.7.2 Fire-Suppression & Life Safety Systems 



 
 

 

• 

• 

• 

• 

• 

• 

• 

• 

5.7.3 [Reserved] 
 



 
 

 

5.8 Electrical Systems 

5.8.1 General Requirements

 

 

 

 

 

 

5.8.2 Electrical Drawing Requirements 

5.8.3 Installation 



 
 

 

• 

• 

• 

• 

• 

• 

• 

• 

5.8.4 High Voltage Distribution 

5.8.4.1 General Requirements 

• 

• 

• 

• 

5.8.5 Service and Distribution

5.8.5.1 Duct Banks 



 
 

 

5.8.5.2 Manholes 

5.8.5.3 Main Equipment Rooms 

5.8.5.3 Electrical Rooms 

5.8.6 Emergency Generation Systems 

5.8.6.1 Emergency Lighting 



 
 

 

5.8.7 Secondary Branch Power Distribution Systems 

5.8.10.1 Bus Duct 

5.8.10.2 Conductors 

5.8.10.3 Motor Control Centres (MCC) 

5.8.10.4 Variable Frequency Drives (VFD) 

5.8.10.5 Wiring Devices 



 
 

 

5.8.8 Fire Alarm Detection Systems 

5.8.9 Security Access Systems 

5.8.10 [Reserved]

5.9 See Appendix – Section 27 00 00 

5.10 Furnishings and Equipment 

5.10.1 Public Furnishings  

5.10.2 Furnishing Accessories 

5.10.3 Furniture, Modular/Office Furnishings 



 
 

 

5.10.4 Laboratory Fume Hoods 

• 

• 



 
 

 

5.10.5 [Reserved] 
 

5.11 Services 

5.11.1 Caretaking Spaces 

 



 
 

 

5.11.2 Maintenance Storage 

5.11.3 Loading Areas 

5.11.4 Recycling and Waste 

5.11.4.1 Recycling 

5.11.4.2 Refuse Removal 



 
 

 

5.11.5 [Reserved] 
 

5.12 Special Collection and Demolition 

5.12.1 Existing Buildings 

5.12.2 [Reserved] 



 

 
 

 

6.0  STANDARDS OF SPACE DESIGN [FUTURE]  

6.1 Introduction 
 
6.2 Instructional Spaces 
 
6.3 Laboratory Spaces 
 
6.4 Office Spaces 
 
6.5 Meeting, Seminar and Collaboration Spaces 
 
6.6 Study Spaces 

 
6.7 Public Spaces 
 
6.8 Washrooms 
 
6.9 Kitchen and Lounge Spaces 

 
6.10 Service and Support Spaces 
 
6.11 Loading/Receiving Spaces 
 
6.12 Library Spaces 
 
6.13 Assembly Spaces 
 
6.14 Athletic Spaces 
 
6.15 Animal Spaces 
 
6.16 Residence Spaces 
 
 



 

 
 

 

 

APPENDIX 

Preamble: 
 
Included in the appendix are sections that clarify U of L design standards, including sections and 
tables referenced in the main body of the document. The appendix represents the preferences of 
various infrastructure disciplines including architectural, electrical, mechanical, controls, grounds and 
information technology services but in no way prevents design teams from proposing current or new 
uses which might be appropriate or will better meet performance requirements. 
 

08 00 00 Openings 
 

08 06 00 Schedules for Openings 
08 06 70 Door Hardware Schedule 

 
.1 Under the current agreement with the manufacturer, all keys and 

cylinders shall be shipped directly to the University. 
 
.2 The University shall supply a limited amount of construction cylinders for 

use during construction which must be returned upon completion of the 
project. 

 
Table 08 06 70-1 – Acceptable Manufacturers for Door Hardware 

 

Hardware Item Acceptable Manufacturer 

 
Keying – All keys and cylinders shall 
be visually keyed with the bitting list 
submitted to the University. 

 
Corbin/Russwin Patented 39 Series cylinders 
supplied with 2 keys per cylinder. 

 
Locksets 
- Must meet or exceed ANSI 

operational & security grade 1 
requirements. 

 
Corbin/Russwin (mortise lever lock) model LWA 
through bolted Trim X613.   
The Offices lockset functions shall be ML2055.   
Store Rooms lockset functions shall be ML2057. 
 

 
Door closers 
- Must meet or exceed ANSI 

 
LCN-4041 X 695, dark bronze, powder coated 
finish & handicap accessible. 
 

 
Door Hold Open 

 
LCN-4040 SE X 695 
 

 
Panic Hardware 
- Must meet or exceed ANSI/UL 

 
Von Duprin 98 RIM Device Series lever handle 
hardware X 313. Must accept above cylinders. 
 

 
Electric Strikes: 
  Rim Exit Device / Mortise Locks 

 
Von Duprin 6111 / Von Duprin 6214 

 
Electric Panic Hardware / Option 

 
Von Duprin 98 EL with RX switch 
 

 



 

 
 

 

08 81 00 Glass and Glazing General Requirements 
 

.1 A window shall be provided in all office and classroom doors to provide for 
some degree of visual surveillance.  The requirements are: 

 
.1  Classrooms and office doors will have the same glazing detail 
 
.2  Clear vision size = 125mm X 250mm 
 
.3  Vertical centre line = 1575mm 
 
.4  Horizontal centre line = 200mm 
 
.5  Passage door windows shall be 150mm X 410mm 
 
.6  Provide 230mm space between door frames and sidelight window 

frames to accommodate room identification and light switches. 
 

09 00 00 Finishes 
09 06 90 Schedules for Painting and Coating 

 
09 06 90.13 Paint Schedule 

 
.1 All paint types shall be as specified in the following table: 

 
Table 09 06 90.13-1  Acceptable Manufacturers for Paint 

 

Area Paint Type Acceptable 
Manufacturer 

Wooden Doors Guardsman 
Ultraguard 
Conversion Varnish 

Varnish 3797-911350-505; 
Catalyst 3990-05005-505 
Or Approved Equal 

Metal Doors and Frames Waterborne Acrylix 
Primer and Finish 

Devoe Devflex Semi-Gloss 4216 HP 
Or Approved Equal 

Textured Drywall Drywall 
Primer/Sealer 

Dulux 11000 
Or Approved Equal 

Drywall Primer/Sealer Interior Latex High 
Hide Sealer 

Glidden 36600 
Or Approved Equal 

Interior Walls (Drywall) ICI General Paint: Z-Coat Eggshell 
ICI: Life Master Eggshell 
Or Approved Equal 

Q-Decking (Exposed 
Steel Ceiling) 

Waterborne Flat Spraymaster Pro Drywall 
Or Approved Equal 

Gym Weight Room / Any 
Physical Activity Area 

Waterborne Acrylic 
Semi-Gloss 

Devoe Devflex 4216-00100 
Or Approved Equal 

Shower Rooms Devoe Tru-Glaze 
Waterborne Epoxy 

Product: 4406-00100 
Catalyst: 4508-09999 
Or Approved Equal 

Concrete Floors to be 
painted 

Devoe Tru-Glaze Product:  4508 (Oil), 4508-00100 
Catalyst:  4508-09999 
Or Approved Equal 

Mechanical Room Walls Devflex Waterborne 
Acrylic Semi-Gloss 

4216-00100 
Or Approved Equal 

Concrete Block ICI Block Filler 36250 
Or Approved Equal 

 



 

 
 

 

 
.2 Walls shall be painted with an eggshell type paint, with low VOC’s. 
 
.3 All paint specifications shall be subject to minimum LEED standards. 
 
.4 Do not use water based paints formulated with aromatic hydrocarbons 

(organic solvent with a benzene ring in its molecular structure), 
formaldehyde, halogenated solvents, mercury or mercury compounds, or 
tinted with pigments of lead, cadmium, chromium VI and their oxides. 
Water based paints shall be low VOC and shall have a flash point of 61 
degrees Celsius or greater. 

 
.5 All paint types shall be as specified in Table 09 06 90.13-1 Acceptable 

Manufacturers for Paint as found in the Appendix. 
 
.6 For painting of mechanical and electrical work refer to the Specifications in 

the Appendix. 
 

10 00 00  Specialties 
 

10 06 00 Schedules for Specialties 
 

10 06 20 Schedules for Interior Specialties 
 

.1 Soap dispensers shall be wall mounted, NOT located in the countertops. 
 
.2 All washroom walls shall be provided with a laminate backsplash. 

 
10 06 20.13 Toilet, Bath, and Laundry Accessory Schedule 
 

.1 Acceptable washroom accessories shall be as per the following table: 
 

Table 10 06 20-13 Acceptable Manufacturers for Washroom Accessories 
 

Fixture Type Acceptable Manufacturer 

Soap Dispenser Triad 

Toilet Paper Dispenser Scott Designer #09642 Junior Jumbo 

Garbage Container Rubbermaid #3520 half round containers 

Garbage Cans Rubbermaid Office Can #2596 

Garbage Container Rubbermaid Ranger #8430 

Napkin Dispenser Frost code #622 

Recycle Bag Station West Can Marketing 

Double Napkin / Tampon Dispenser Frost #608-3 

Toilet Paper Dispenser (Handicap) Frost #150 

B.F. Stainless Steel Flip-up Shelf Frost #955 

Sharps container  

 
 

10 28 13 Washroom Accessories 
 

.1 Soap dispensers shall be wall mounted, NOT located in the countertops.  
 



 

 
 

 

.2 All washroom walls shall be provided with a laminate backsplash. 
 
.3 Toilet compartments shall be sturdy steel floor-mounted, overhead brace 

type with standard mounting screws.  TAMPER PROOF SCREWS ARE NOT 
ACCEPTABLE.  

 
.4 Toilet compartment finish will be baked enamel. 
 
.5 Partitions located in shower areas should be overhead braced and of 

stainless steel construction and installed with stainless steel fasteners.  
 
.6 Any accessories in shower must be stainless steel with stainless steel 

fasteners. 
 
.7 In accordance with the Alberta Barrier-Free Design Guide, all barrier-free 

washrooms will be fitted with a shelf mounted no higher than 1.2 m (3 ft. 11 
in.) above the finished floor. For type, see Table 10 06 20-13 in Appendix. 

 
.8 A Sharps container for needles, lancets, etc. will be installed in washrooms 

as indicated on the architectural plans. Mount no higher than 1.2 m (3ft. 11 
in.) above the finished floor. For type, see Table 10 06 20-13 in Appendix. 

 
.9 For more standards and acceptable manufacturers for washroom 

accessories see Table 10 06 20-13 in the Appendix. 
 

11 00 00  Equipment 
 

11 53 10  Laboratory Fume Hoods 
 

.1  Specific requirements for laboratory exhaust systems shall be reviewed with 
the University Safety and Risk Management Department and the University 
Project Manager. ANSI/AIHA Z9.5-2003 American National Standard for 
Laboratory Ventilation and NFPA-45 Standard on Fire Protection for 
Laboratories Using Chemicals shall be followed. 

 
.2 Design of fume hood exhaust systems should be in accordance with CSA 

Standard Z316, latest edition and the Minimum Guidelines for Laboratory 
Fume Hoods (PWGSC). Testing of fume hood performance as it pertains to 
installation and lab design shall follow ANSI/ASHRAE 110-1995 Method of 
Testing Performance of Laboratory Fume Hoods.  

 
.3 All systems shall have an adequate supply of make-up air tempered to room 

temperature.  
 
.4 All spaces shall be designed under negative pressure to adjacent spaces 

(Table 23 06 00).  
 
.5 Provide a duct wash-down system for all perchloric acid exhaust systems. 

Perchloric duct system must be dedicated.  
 
.6 Use Type 316 stainless steel ducts.  
 
.7 Provide a face velocity monitor on all fume hoods.  
 
.8 All laboratory hoods and safety cabinets shall be equipped with visual and 

audible alarms to warn laboratory workers of unsafe air flows (Alnor 335). 



 

 
 

 

 
.9 Provide an eye wash station in laboratories that have at least one fume hood. 

Design should be in accordance with ANSI A358.1-2004 Emergency 
Eyewash and Shower Equipment. 

 
.10 Where corrosive material is used in the laboratory, locate eyewash station 

within 3 metres of material.  
 

14 00 00  Conveying Systems 
 

14 20 00 Elevators 
 

.1 All elevators require voice annunciation. 
 
.2 Access to elevators to conform to Barrier Free Standards. 
 
.3 Consider the design application of a freight elevator in all new buildings. 

Freight elevators must be sized to accommodate a 2.4 m cart. 
 

22 00 00 Plumbing 

 
22 05 00 Common Work Results for Plumbing 

 
.1 Mechanical Department requires a minimum of 48 hours’ notice when tying 

into existing building mechanical systems. This includes: 
 

• Domestic cold water piping 
• Domestic hot water piping 
• Chilled water piping 
• Hot water heating piping 
• Glycol heating piping 
• RO piping 
• Compressed air system piping 
• Fire protection piping 

 
.2 The University will decommission all existing systems. 
 
.3 Mechanical rooms shall be provided with at least one non-freeze hose bib 

with back flow preventer. 
 
.4 Mechanical rooms shall be provided with a minimum of one floor drain. 
 
.5 Provide a mop sink in all mechanical rooms that contain any of the following 

items:  air handling units, pumps, boilers, chillers, sump pits. 
 
.6 Provide an additional floor drain in mechanical rooms near any of the 

following items:  air handling units, pumps, boilers, chillers, sump pits. 
 
.7 The University has a standard for tagging of equipment. This may be 

obtained from the University Utilities department. 
 
.8 All drawings must include a schedule of all equipment (including Chiller, 

Pumps, VAVs, RHC, etc.). These schedules should itemize the parameters 
for balancing and also the location of service areas. Schedules are to be 
provided electronically in spreadsheet format. Consult the University 
Engineering department for more information. 



 

 
 

 

 
.9 For mechanical rooms not accessible to an elevator, provide a lifting device 

and supports to move heavy equipment up and down stairs safely and easily. 
 
.10 Drain valves are required downstream of branches serving areas on DCW, 

DHW, and DHWR. Provide shut-off valves for these lines on every level of 
the building. 

 
.11 Double nut hangers on all thread after lead adjust on 2” (50mm) pipe and 

smaller. 
 
.12 Ball valves required for all gauges and auto vents. 
 
.13 All gauges to be liquid filled, minimum size 63mm. 
 
.14 All mechanical piping to be supported from above. No floor supports. 
 
.15 Use lug type butterfly valves 2.5 inches and up. 
 
.16 SPARE PARTS LIST. As applicable, the following is to be provided at the 

completion of construction: 
 

- One rebuild kit for each faucet, flushometer, PRV, backflow and wall 
hydrant installed. 
 

.17  For specified Piping and Valve Identification legend please refer to Table 22 
05 53-1 in the Appendix. 

 
.18  For acceptable manufacturers for plumbing equipment please refer to Table 

22 06 30-1 in the Appendix. 
 

22 05 53 Identification for Plumbing Piping and Equipment 
 

.1 Provide directional arrows on all lines indicating the direction of fluid flow, as 
applicable. 
 

.2 Refer to Table 22 05 53-1 for the piping and valve identification legend and 
colours: 

 
Table 22 05 53-1  Piping and Valve Identification Legend 

 

Pipe Marker Legend Valve Tag Legend Primary Colour Band Colour 

Chilled Water Supply CH.W.S. Green Red 

Chilled Water Return CH.W.S. Green Red 

Domestic cold Water D.C.W. Green None 

Domestic Hot Water Supply D.H.W.S. Yellow Green 

Domestic Hot Water Recirc. D.H.W.R. Yellow Green 

Heating Water Supply H.W.S. Yellow None 

Heating Water Return H.W.R. Yellow None 

Reheat Water Supply R.H.S. Yellow None 

Reheat Water Return R.H.R. Yellow None 

Glycol Supply Gly.S. Purple None 



 

 
 

 

Glycol Return Gly.R. Purple None 

Storm Sewer St.S. L. Blue None 

Sanitary Sewer San.S. Brown None 

R.O. Water R.O. White None 

Compressed Air C.A. Med. Blue None 

Fire Protection Water F.P.W. Red White 

Sprinkler Water S.W. Red White 

Vent Piping Plumbing V Brown Blue 

Natural Gas GAS Yellow None 

 
.3 Provide data dot labels on all T-bar frame and access panel identification for 

all concealed areas.  Refer to the following table (Table 22 05 53-2) for 
required duct access door labels: 

 
 

Table 22 05 53-2  T-Bar and Access Dots 
 

Item Colour 

Cleaning and Service Access Yellow 

Control Devices Black 

Dampers (Backdraft, Balance, Control) Blue 

Dampers (Fire) Red 

Smoke Dampers & Detectors Red 

Pipe Mounted Devices Blue 

 
22 06 00 Schedules for Plumbing 

 
.1 Submit alignment reports for pumps and fans after installation is complete. 
 

22 06 10 Schedules for Plumbing Piping and Pumps 
 

.1 Provide pump curves. 
 

22 06 30 Schedules for Plumbing Equipment 
 

Table 22 06 30-1  Acceptable Manufacturers for Plumbing Equipment 
 

Item Description Acceptable Manufacturer 

Access Doors Maaxam, Acudor, Milcor, Can.Aqua, Mifab 

Air Compressors Hydrovane, Champion 

Air Dryers Deltech, Cactus 

Air Vents Honeywell Braukmann, Watts, Taco, Amtrol 

Backflow Preventers Watts (No Equals) 

Commissioning Agents University of Lethbridge 

Cleanouts Ancon, Jay R Smith, Zurn 

Drains – Floor, Roof, Cleanouts, Trap 
Primers, Water Hammer Arrestors 

Zurn, Ancon, J.R. Smith 



 

 
 

 

Drinking Fountains (Hand Operated) Oasis 

Expansion Compensators Flexonics, United Flexible 

Expansion Joints Flexonics, United Flexible 

Eye Wash Fountains Western, Haws, Bradley, Encon 

Fire Extinguishers Ansul, Flag, Kidd, Pyrene, Pryo-chem 

Fire Extinguisher Cabinets 
CFH Industries, Impaction Firequip Inc., 
National Fire Equipment, Wholesale Fire 
and Rescue Ltd. 

Fire Hydrants McAvity M-67 (No Equals) 

Flexible Connectors – Piping Flexonics, United Flexible, Mueller, Flexpipe 

Floor Drains Ancon, Jay R Smith, Zurn 

Floor Trap Primers Zurn 1022 

Gauges – OWG Pressure (liquid filled, 
stainless steel) 

Ashcroft, Weiss 

Gauges – Temperature Trend 

Grooved Mechanical Pipe Joints – 
Heating/Water & Fire Protection Systems 

Victaulic 

Hangers Grinnell 

Insulation – Piping and Duct 
Fibreglass Canada, Manson, Knauf 
Manville 

Jacketing – Canvas 
Alpha Maritex, Clairmont, Diplag, S Fattal 
Thermocanvas 

Meters – Water (m3) Neptune 

Meters – Gas (ft3) Roots, Canadian Meter 

Piping Hangers and Saddles Grinnell, Myatt 

Plumbing Trim 
American Standard, Powers, Crane, 
Symmons, Delta, Sloan 

Plumbing Fixtures 
Crane, American Standard, Arista Newman, 
Haws, Bradley, Western, Sloan 

Pumps – In-Line Circulators (General) Grundfos 

Pumps – In-Line DHWR 
Grundfos (stainless steel body c/w bronze 
flanges) 

Pumps – Sump Grundfos (stainless steel) 

Pumps – Seals Type 21 

Pumps – Sewage Lift Hydromatic, Tsurumi 

Pumps – Vertical In-Line and Base Mounted Armstrong, B & G, Taco, Grundfos, Aurora 

Regulators – gas Fisher 

Reverse Osmosis ROH2O systems 

Roof Drains (Cast Domes Only) JR Smit, Zurn 

Sanitary and Storm Manholes Follow City of Lethbridge standards 

Sinks – Specialty Fiat, Cambridge 

Sinks – Stainless Steel American Standard, Kindred (Aristaline) 

Sinks – Trim Delta (No Equals) 

Strainers Armstrong, Metraflex, Kitz 

Thermometers Trerrice 

Valves – Butterfly (over 50mm) – Lug type 
only 

Keystone, DeZurik, Centreline, Crane, 
Toyo, Kitz, Apollo 



 

 
 

 

Valves – Check Crane, Toyo 

Valves – Backwater ABS Bow, Canplus, Zurn, Watts, JR Smith 

Valves – Ball (Soft Closing) Jenkins, Toyo, Crane, MA Stewart 

Valves – Globe Bonney Forge 

Valves – Silent Check Val-matic, Metraflex, Bonney Forge 

Solenoid Valves ASCO – (No Equals) 

Valves – Water Pressure Reducing Watts 

Vibration Isolation Mason, Vibro Acoustic, Korfund 

Wall Hydrants – non freeze JR Smith 

Water Closets (6L) American Standard Champion 4, Cadet 4 

Water closets – Seat covers American Standard 

Water Hammer Arrestors Amtrol, JR Smith 

 
22 08 00 Commissioning of Plumbing 

 
.1 The University reserves the right to inspect and camera all underground 

storm, weeping tile and sanitary sewer piping prior to being permanently 
covered. 

 
.2 All piping shall be pressure tested prior to receiving insulation. 
 
.3 Pressure test all plumbing lines to 1.5 times system operating pressure or as 

specified by the Design Consultant, whichever is more stringent. 
 
.4 All pressure testing shall be witnessed and signed off by the Contractor and 

a University Representative. 
 

22 10 00 Plumbing Piping and Pumps 
 

22 11 00 Facility Water Distribution 
22 11 13 Facility Water Distribution Piping 

 
.1 Piping shall be pitched and valves installed to allow for complete drainage of 

system. 
 
.2 All piping run within the building shall be concealed in the finished portions of 

the building in pipe spaces, ceilings or chases wherever possible. 
 
.3 No pipe shall pass in front of or interfere with any openings, doors or 

windows.  No pipe shall pass in front of or interfere with clearances around 
mechanical equipment. 

 
.4 Piping shall not pass exposed through electrical or telecom rooms or be 

erected over any switchboard or other electrical gear unless required by Fire 
Code. 

 
.5 Piping shall be installed with adherence to the National Plumbing Code, the 

Alberta Building Code and all local authorities. 
 
.6 Maintain a minimum of 50mm clearance between all insulated piping and 

other obstructions. 
.7 Strainers are required before all PRVs and backflow prevention devices. 
 



 

 
 

 

.8 Bypasses shall be installed around all water meters and control valves. 
 
.9 Provide fireproofing material and caulking in the space between all sleeves 

and pipes. 
 
.10 Where pipes pass through fire-rated partitions, the space around the pipes 

shall be sealed and/or filled with fireproofing sealers. 
 
.11 All equipment drain lines shall be piped and sloped to the nearest possible 

floor drain.  Provide appropriate trapping, where required. 
 
.12 Use instantaneous potable hot water systems.  Provide heat exchangers tied 

into the hot water distribution system, wherever possible.  Avoid the use of 
gas fired domestic water heaters. 

 
.13 All systems shall be designed and installed as per the National Plumbing 

Code, latest edition. 
 
.14 Use only type L piping hand drawn copper tubing for all weather piping.  

Joints shall be made with no-lead solder. 
 
.15 Water hammer arrestors shall be installed on cold water piping to toilet 

rooms where flush valves are used.  Use water hammer arrestors for all 
quick acting automatic valves supplying equipment. 

 
.16 Provide a meter on the following services upon entering the new building; 

gas, water, electrical. 
 
.17 Backflow prevention devices shall be a minimum of ¾” (75mm) in size. 
 

22 11 16 Domestic Water Piping 
 

.1 PRV’s installed in pairs parallel. 
 
.2 Backflow device complete with air gap fitting.  Backflow size: minimum ¾” 

(19mm). 
 
.3 All domestic water lines are to be copper. 

 
22 40 00 Plumbing Fixtures 

 
22 42 00 Commercial Plumbing Fixtures 

 
.1 LEED standard flow requirements shall be used as a minimum for all 

plumbing fixtures. 
 
.2 Supply tubes used for all plumbing fixtures to be braided stainless steel hose. 
 
.3 No screwdriver stops for shutoffs, use ball valves. 
 
.4 Use electrical power for automated sensor fixtures. 
 
.5 Wall hydrants to be recessed chrome, concealed with vacuum breaker. 
 

22 42 13 Commercial Water Closets, Urinals, and Bidets  
 



 

 
 

 

.1 Floor mounted dual flush, low flow water closets shall be used for all 
applications. Refer to acceptable manufacturers’ list (Table 22 06 30-1). 

 
22 42 16 Commercial Lavatories and Sinks 

 
.1 Refer to architectural specifications for wall anchorage prior to the installation 

of plumbing fixtures. 
 
.2 Provide infrared hands free water flow with all lavatories. 
 
.3 Provide adequate wall access to valves for maintenance on all fixtures. 
 
.4 Service sinks are to have back splash protection on two sides minimum. 

 
.5 Provide recessed DHW hose bibb connection underneath lavatory in all 

washrooms with urinals. Conceal hose bibb with access door mount flush 
with the wall. 

 
.6 Refer to acceptable manufacturer’s list for more details (Table 22 06 30-1). 
 

22 47 13 Drinking Fountains 
 

.1 Provide flexible bubbler guard on water fountains. 
 

23 00 00 General Requirements 
 

.1 In regards to common work results for HVAC, the following outdoor conditions 
are applicable: 

 
All ambient weather design information shall be as supplied by the Alberta 
Building Code: 

 
• Lethbridge Design Conditions: 
• Elevation:  910m  
• Design Winter DB:  -30◦C 
• Design Summer DB:  31◦C 
• Design Summer WB:  18◦C 

 
.2 Indoor conditions include: 
 

.1 All spaces listed in Table 23 06 00-1 specify maximum and minimum 
occupancy temperatures. The maximum shall be used for summer and the 
minimum for winter design conditions. 

 
.2 For zone relative humidity requirements, refer to the air handling section, 

unless otherwise noted. 
 
.3 All ductwork shall be pressure tested as per the SMACNA Standards for 

Leak Testing Ductwork. 
 
.4 All hangers and spacing shall be as per SMACNA Standards. 
 
.5 The University has a standard for tagging of equipment. This may be 

obtained from the University Utilities department. 
.6 All drawings must include a schedule of all equipment (including Chiller, 

Pumps, VAVs, RHC, etc.). These schedules should itemize the parameters 



 

 
 

 

for balancing and also the location of service areas. Consult the University 
Engineering department for more information. 

 
.7 A dashed area line should be shown on the drawings where equipment 

requires area for maintenance and access (i.e. coil pulls, motor access). 
 
.8 Air handling units shall be located with adequate space for maintenance and 

coil pulls. Where an area does not appear to meet this criterion, it shall be 
noted to the University. 

 
.9 Avoid the use of mechanical rooms as air plenums. 
 
.10 For mechanical rooms not accessible to an elevator, provide a lifting device 

and supports to move heavy equipment up and down stairs safely and easily.  
 
.11 Provide access doors for maintenance with all air intake dampers/louvers. 
 
.12 Marine lights for inspection shall be located in all sections. Lights should be 

wired to a single switch located on the outside of the air handling unit. 
 
.13 Provide two lights in each fan and filter module. 
 
.14 Provide inspection windows in all fan sections as a minimum. 
 
.15 Provide a minimum of one 115V receptacle on the outside wall near middle 

section of air handling unit. 
 
.16 Spare parts list.  As applicable, the following is to be provided at the 

completion of construction: 
 
.1 Spare belts for each fan installed. 
 
.2 Spare seal for each pump installed. 
 
.3 One set of bag filters for each AHU installed 
 
.4 Four sets of pre-filters for each AHU installed. 
 
.5 One complete gasket set for each heat exchanger installed. 
 
.17 All university spaces shall be designed according to ASHRAE Standard 62-

04 (or latest version) or Table 23 06 00-1, whichever is more stringent. 
 
.18  Coordinate the number of hose bibs on each building face with the 

University. Hose bib spacing is to be no more than 15 m (50’) apart.



 

 
 

 

23 06 00 Schedules for HVAC Design 
 

Table 23 06 00-1  Indoor Conditions 
 

Space 
Type/Use 

Min 
Occ
. 
Te
mp 
(◦C) 

Max 
Occ
. 
Te
mp 
(◦C) 

RH 
Ran
ge 
(%) 

Occ. 
Load 
(Pers
on / 
100m
2) 

Min 
Total 
Air 
Req’
d 
(AC/
hr) 

Min 
Total 
Outsi
de Air 
Req’d 
(LPS / 
Perso
n) 

Min 
Total 
Outsi
de 
Air 
Req’
d 
(LPS/
m2) 

Hours 
of Occ. 
(1-24 
hr) 

Roo
m 
Pre
ss. 
(+/-
/E) 

Min 
Out
side 
Air 
Perc
ent 
(%) 

Pre 
Filt
er 
Eff 
(%) 

Fin
al 
Filt
er 
Eff. 
(%) 

Lighti
ng 
Req’d 
(fc) 

Noi
se 
Lev
el 
(NC
) 

Remark
s 

  
Education 

Classroo
ms 

20 24 * 50 6 8 -- 6-22 +  30 85  <40  

Compute
r Rooms 

19 24 * 35 6 8 -- 6-22 +  30 85  <40  

Lab with 
Fume 
Hood 

20 24 * 30 6 10 -- 1-24 -  30 85  <40 Special 
contain
ment 
control 
exhaust 
systems 
may be 
required
. 

Lab 
without 
Fume 
Hood 

20 24 * 30 6 10 -- 1-24 -  30 85  <40  

Chemical 
Storage 

20 24 * -- 6 -- -- 6-22 +  30 85  <40  

General 
Library 
Area 

20 24 * 20 6 8 -- 6-22 +  30 85  <40  

Music 
Rooms 

20 24 * 12 6 8 -- 6-22 +  30 85  <40  

Auditoriu
m 

20 24 * 150  8 -- 6-22 +  30 85  <40  

Theatre 20 24 * 150  8 -- 6-22 +  30 85  <40  

Conferen
ce 
Rooms 

20 24 * 40-50 6 10 -- 6-22 +  30 85  <40  

Study 
Area 

20 24 * 30 6 8 -- 6-22 +  30 85  <40  

Photo 
Studio 

20 24 * 10 6 8 -- 1-24 +  30 85  <40  

Dark 
Room 

20 24 * 10 -- -- 2.5 1-24 -  30 85  <40  

Art 
Studio 

20 24 * 10 6 8 -- 1-24 -  30 85  <40  

 
Animal Research 

Dry Labs 20 25 30-50 30 6 10 -- 6-18 w/ 
manual 
override 

+  30 85  <40 May 
require 
addition
al 
equip. 
loads 

Wet Labs 20 25 50-55 150-
250 
cm2 / 
anim
al 

10-20 -- -- 1-24 -  30 95  <40 Min 
height = 
18 cm. 
Consta
nt 
temper
ature. 

Animal 
Holding 
Rooms 

20 25 50-55 150 
cm2 / 
anim
al 

10-20 -- -- 1-24 -  30 95  <40 Min. 
height = 
18 cm. 
Consta
nt temp. 

Operatin
g Suites 

20 25 50-55 20 15-25 15 -- 1-24 +  30 95  <40 Consta
nt temp. 



 

 
 

 

Microsco
py 

20 25 30-50 30 6 8 --  +  30 85  <40  

NMR 
suites 

20 25 30-50 30 6 8 -- 1-24 +  30 85  <40  

NMR 
Equip. 
Area 

10 27 30-50 30 -- -- -- 1-24 -  30 85  <40 Based 
on 
equip. 
loads 

NMR 
Control 
Room 

20 25 30-50 7 6 8 -- 1-24 +  30 85  <40  

 
Facilities Support 

Caretakin
g Closets 

20 25 -- -- -- -- -- 6-22 -  30 --  <40  

Mechanic
al Rooms 

-- -- -- -- -- -- -- 1-24 E  30 --  <40  

Electrical 
Rooms 

20 25 -- -- -- -- -- 1-24 E  30 --  <40  

Telecom 
Rooms 

20 25 -- -- -- -- -- 1-24 E  30 --  <40  

Laundry 
 

20 20 -- 10 -- 15 -- 6-22 -  30 --  <40  

Carpentr
y Shop 

18 25 -- -- -- -- -- 6-22 -  30 --  <40  

Welding 
Shop 

18 25 -- -- -- -- -- 6-22 -  30 --  <40  

Painting 
Shop 

18 25 -- -- -- -- -- 6-22 -  30 --  <40  

 
Service Areas 

Receptio
n Area 

20 24 * 60 6 8 -- 6-22 +  30 85  <40  

Private 
Offices 

20 24 * 9 6 10 -- 6-22 E  30 85  <40  

Corridor 20 24 * -- -- -- 0.25 6-22   30 85  <40  

Copy 
Rooms 

20 27 * -- -- -- 2.5 6-22 -  30 85  <40  

Kitchen 20 24 * 20 -- 8 -- 4-22 -  30 85  <40 Special 
exhaust 
equip. 
may be 
present 

Dining / 
Cafeteria 

20 24 * 100 6 10 -- 6-22 E  30 85  <40  

Receivin
g Dock / 
Area 

15 27 * 10 -- -- 0.75 6-22 E  30 --  <40  

Warehou
se 

15 25 * 5 -- -- 0.25 6-22   30   <40  

Bar / 
Lounge 

20 24 * 100 6 15 -- 12-4 -  30 85  <40  

Washroo
ms 

20 24 * -- -- 25  
LPS 
/ 
Fixtu
re 

-- 1-24 -  30 85  <40  

Storage 20 24 * 15 -- 0.75 -- 6-22 +  30 85  <40  

Multi-use 
Rooms 

20 24 * 100 6 15 -- 6-22 +  30 85  <40  

Elevators 20 24 * -- -- -- 5.0 1-24   30 85  <40  

 
Athletics 

Gymnasi
um 

18 24 * 30 -- 10 -- 5-22 +  30 85  <40  

Gym 
Storage  

20 24 * 15 -- -- 0.75 5-22 +  30 85  <40  

Fitness 
Centre 

18 24 * 50 -- 15 -- 5-22 +  30 85  <40  

Swimmin
g Pool 

18 24 * -- -- -- 2.5 5-22   30 85  <40  

Locker / 
Change 
Rooms 

20 24 * -- -- -- 2.5 5-22 -  30 85  <40  



 

 
 

 

 
Student Residence Spaces 

Bedroom
s 

20 24 * -- -- 15  
LPS 
/ 
Roo
m 

-- 1-24   30 85  <40  

Living 
Rooms 

20 24 * -- -- 15 
LPS 
/ 
Roo
m 

-- 1-24   30 85  <40  

Baths 20 24 * -- -- 18 
LPS 
/ 
Roo
m 

-- 1-24   30 85  <40  

Lobbies 20 24 * 30 -- 8 -- 1-24   30 85  <40  

Conferen
ce Room 

20 24 * 50 -- 10 -- 6-22   30 85  <40  

Assembly 
Rooms 

20 24 * 120 -- 8 -- 6-22   30 85  <40  

Dormitory 
Sleeping 
Areas 

20 24 * 20 -- 8 -- 1-24   30 85  <40  

 
Notes:  * - refer to air handling unit requirements section.  
 
Table 23 06 00-2  Acceptable Manufacturers for Mechanical Equipment 
 

Item Description Acceptable Manufacturer 

Access Doors Maaxam, Acudor, Milcor, Can.Aqua, Mifab 

Actuators – Low Voltage Belimo, Honeywell, Siemens 

Air Handling Units Engineered Air, Trane, Carrier, York 

Custom Air Handling Units – Indoor or 
Outdoor Pre-manufactured 

Haakon, Ventrol, Racon 

Air Separators, Relief Valves Armstrong, Bell & Gossett, Taco 

Air Terminals – Grilles Registers, Diffusers E.H. Price, Titus, Nailor 

Air Valves – Mixing, Constant Volume and 
VAV 

E.H. Price, Titus, Trane, Nailor 

Air Vents Honeywell Braukmann, Watts, Taco, Amtrol 

Backdraft Dampers Airolite, Vent-Aire, Penn, T.A. Morrison 

Balancing Dampers Maxam, Ruskin, Nailor 

Balancing Agents Hydro-air 

Building Management System Honeywell EBI 

Chemical Treatment Guardian (No Equals) 

Chillers (Centrifugal Carrier, Trane, York 

Commissioning Agents University of Lethbridge 

Coils – Heating and Cooling Trane, Aerofin, Eng Air, York, Carrier 

Controls Contractors Honeywell 

Convectors – HW Engineered Air, Trane, Sigma 

Dampers – Control, Backdraft Ruskin, Tamco 

Dampers – Fire Combination 
Ruskin, Controlled Air, Canada Advanced, 
Nailor Hart, Kerr-Hunt 

Diffusers, Registers and Grilles Price, Titus, Nailor 

Evaporative Cooling Munters Media (No Equals) 



 

 
 

 

Expansion Compensators Flexonics, United Flexible 

Expansion Joints Flexonics, United Flexible 

Fan Coil Units Trane, Engineered Air, York 

Fans – Bathroom Exhaust ACME, Broan, Penn, Nutone, Cook 

Fans – Centrifugal 
Buffalo, Trane, Chicago, Northern Blower, 
Greenheck, Sheldons 

Fans – In-Line Centrifugal Greenheck, Jenn Air, Penn, Cook, Sheldons 

Fans – Axial 
Chicago, Greenheck, Northern Blower, 
Sheldons 

Fasteners Duro Dyne, Clip Pin 

Filters – Pre-Filters – FL Gold - Precut BGE, Aerostar, Dafco Filtration 

Filters – Final Filters (Bag Only) Defiant 
(No Equals) 85% 

BGE, Aerostar, Dafco Filtration 

Fire Dampers 
Controlled Air, Ruskin, Canadian Advanced 
Air, Nailor 

Flexible Connectors – Ducting Flexmaster SLP 

Flexible Duct Flexmaster FAB-4 

Flow Meter – Orifice Plate Gerand, Presso 

Flow Meter – Pitot Tube  
Annubar, Diamond II, New Flow 
Measurement 

Gauges – Air Dwyer, Magnehelic, Wika, Bourdon Haeni 

Gauges – OWG Pressure (liquid filled, 
stainless steel) 

Ashcroft, Weiss 

Gauges – Temperature Trend 

Heat Exchangers – Plate Armstrong, Bell & Gossett, Fieldco 

Insulation – Pipng and Duct Fibreglass Canada, Manson, Knauf Manville 

Jacketing – Canvas 
Alpha Maritex, Clairmont, Diplag, S Fattal 
Thermocanvas 

Louvres 
Airolite, Penn, Nailor, Ruskin, Price, 
Honeywell 

Motors GE, Marathon, Westinghouse, Weg 

Power Supply – Low Voltage Greystone 

Pumps – Vertical In-Line and Base 
Mounted 

Armstrong, B & G, Taco, Grundfos, Aurora 

Radiation – Wall Fin Engineered air, Trane, SIGMA, Rosemex 

Sensors – Air Pressure Greystone, Verus, Modis 

Sensors – Carbon Dioxide (Air Quality) Comag IR (No Equals) 

Sensors – Current Verus 

Sensors – Differential Pressure Verus, New Flow (Barton) 

Sensors – Oxygen BW Technologies 

Sensors – Temperature Greystone, Honeywell 

Sidestream Filter (HW) Pall 

Silencers – Fan and Duct 
Vibro Acoustics, Vibron, Korfund, I.A.C., 
Koopers 

Strainers Armstrong, Metraflex, Kitz 

Suction Guides and Diffusers Armstrong, Bell Gossett, Taco 

Tank – Diaphragm Type Expansion Amtrol, Expanflex, Taco 



 

 
 

 

Tanks – Expansion 
Bell & Gossett, Amtrol, Taco, Expanflex, 
Anthes 

Thermometers Trerrice 

Unit Heaters – Cabinet Trane, Engineered Air, Rosemex, Sigma 

Unit Heaters – HW Engineered Air, Trane, Rosemex, Sigma 

Valves – Butterfly (over 50mm) – Lug 
Type Only 

Keystone, DeZurik, Centreline, Crane, Toyo, 
Kitz, Apollo 

Valves – Check Crane, Toyo 

Valves – Circuit Balancing Armstrong, B & G, Dahl 

Valves – Drain, Radiator Jenkins, Dahl, Crane, Toyo 

Valves – Eccentric Plug DeZurik 

Valves – Ball (Soft Closing) Jenkins, Toyo, Crane, MA Stewart 

Valves – Globe Bonney Forge 

Valves – Pressure Balanced Mixing Symmons 

Valves – Relief Kunkle, Watts 

Valves – Silent Check Val-matic, Metraflex, Bonney Forge 

Solenoid Valves ASCO – (No Equals) 

Valves – Suction Diffusers Combination 
Check and Balance 

Armstrong, B & G, Taco 

Variable Frequency Drives Danfoss Graham 

Vibration Isolation Mason, Vibro Acoustic, Korfund, Chamtec 

Water Hammer Arrestors Amtrol, JR Smith, Sioux Chief 

Wiring – LON Cat 5-E (Purple) 

Wiring – Low Voltage Belden Cable 

 
 

23 20 00 HVAC Piping and Pumps 
 

.1 Make up water meters for HWH or CW to be measured in m3 (tenths) one 
litre. 

 
.2 All gauges to be liquid filled, minimum size 63mm. 
 

23 21 00 Hydronic Piping and Pumps 
 

.1 General 
 

.1 Standby pumps shall be provided for all hot water heating and 
distribution systems. 

 
.2 All pumps shall have bronze impellers. 
 
.3 Pump schedules shall indicate system served, operation (primary or 

backup), flow, pump head, rpm, motor horsepower, location, make and 
model number and electrical characteristics. 

 
.4 All inlet and outlet piping to pumps shall provide minimum losses 

wherever possible, check valves and strainers required. 
 
.5 Pumps should be provided with suction guides, discharge diffusers or 

check valves and strainers, as required. 

Deleted: Suoix



 

 
 

 

.6 Pump seals shall be provided by John Crane Seals Type 21. No equals. 
 
.7 Pumps shall be installed on supported slabs and shall be provided with 

concrete inertia sub-bases with spring isolators. 
 
.8 Pumps installed on “Slab on Grade” vibration pad shall be mounted on a 

150mm high concrete pad with anchor bolts.  The space between pad 
and base shall be grouted to eliminate all voids. 

 
.9 All piping connections to pumps shall be supported independently so that 

no strain is imposed on the pump casing. 
 
.10 Triple duty valves and suction diffusers shall be of the same 

manufacturer as the pump supplier in all cases. 
 
.11 Pumps shall be provided with variable frequency drives, wherever 

applicable. 
 
.12 Drain valves are required downstream of branches serving areas on 

DCW, DHW, and DHWR. 
 
.13 Double nut hangers on all thread after lead adjust on 2” (50mm) pipe and 

smaller. 
 
.14 Use lug type butterfly valves 2.5 inches and up. 
 
.15 Submit Laser alignment reports for pumps & fans. 
 
.16 Refer to acceptable manufacturer’s list (Table 23 06 00-2) for more pump 

details. 
 
.17 For acceptable valves suppliers, refer to the acceptable manufacturer’s 

list (Table 23 06 00-2). 
 

.2 Valves 
 
.1 All valves for any one project shall be the product of one single 

manufacturer. 
 

.2 Valves shall be installed with the bonnet in the upright position to prevent 
deterioration or corrosion of the bonnet and packing. 

 
.3 Valve body materials shall be compatible with piping system materials. 
 
.4 A valve drain shall be provided at the base of each water piping riser and 

automatic air vents shall be provided at the top of each riser and at the 
high point of the system. 

 
.5 Use ball valves for all sizes up to 50mm. 
 
.6 Provide extended stems where required. 
 
.7 Use butterfly valves for all sizes over 50mm. 
 
 



 

 
 

 

23 21 13 Hydronic Piping 
 

23 21 13.23 Aboveground Hydronic Piping 
 

.1 All mechanical piping to be supported from above.  No floor supports. 
  

23 23 00 Refrigerant Piping 
 

.1 Refrigerant liquid and suction piping shall be type L hard drawn ACRS 
tubing. 

 
.2 A nitrogen purge shall be maintained when soldering all joints. Copper to 

copper joints shall be made with brazing alloy similar to Sil-Fos. Copper to 
brass joints shall be made with silver solder. 

 
.3 Main piping fittings for dryers, sight glasses, expansion valves, and controls 

shall be flare or compression type fittings. 
 
.4 Prior to being charged with refrigerant, the system shall be evacuated to 500 

microns and held for at least 24 hours under this vacuum. 
 
.5 Install all refrigerant piping as per specific equipment manufacturer’s 

recommendations. 
 
.6 Install isolation valves at all refrigerant system accessories. 
 
.7 Installations shall be complete with dryers, sight glass and thermostatically 

controlled solenoid valves for pump down operations. 
 
.8 Installations shall be provided with necessary protective device including, but 

not limited to, electric overload devices, low-suction pressure cut-outs 
(manually reset), oil traps, crankcase heaters and anti-recycling. 

 
.9 Outdoor condensing systems to be used year round, without air handling unit 

free cooling, shall be designed for -30◦C ambient conditions. 
 
.10 Outdoor condensing systems to be used year round with air handling unit 

free cooling, shall be designed for -10◦C ambient conditions. 
 
.11 Dual circuited refrigerant systems shall be designed with intertwined air 

handling coils. 
 

23 30 00 HVAC Air Distribution 
 

.1 General 
 

.1 All air handling systems should be designed with: 
 

• Accordance to Table 23 06 00-1 and all applicable standards. 
• Free cooling. 
• Variable air Volume complete with VFD zone static pressure fan 

control. 
• Carbon dioxide monitoring and control. 
 

.2 Use custom type air handling units as a standard of design for all units 
greater than 10,000 LPS. For all units less than 10,000 LPS it is possible 



 

 
 

 

to provide standard modular type air handling units. For a complete list of 
acceptable manufacturers, refer to Table 23 06 00-2. Consult with 
University prior to the design of an air handling unit for preferred 
components and manufacturers. 

 
.3 Air handling units should be tied into the central chilled water and hot 

water systems of the building, wherever possible. 
 
.4 Packaged DX refrigeration air handling units shall not be used for 

standard design systems unless it is in a special process application. All 
use of DX refrigeration including heat pumps must have approval by the 
University. 

 
.5 Standard design of air handling units based on 2.0m/s (400fpm) face 

velocity. 
 
.6 Use all methods of heat recovery for energy efficient operation, where 

possible. 
 
.7 Provide double wall casing for all units. Interior wall perforated liner may 

be provided in fan sections only. 
 
.8 Air handling units shall be located in mechanical rooms. Do not use 

rooftop air handling units unless approved by the University. 
 
.9 Use air blenders with mixed air units. 
 
.10 Air handling units shall be ARI tested and certified. If a unit is not ARI 

certified, a factory performance inspection is required. 
 
.11 All drain lines from the air handling units shall be piped and trapped 

appropriately. 
 
.12 Provide fan curves. 
 
.13 Submit laser alignment reports for pumps and fans after installation is 

complete. 
 

.2 Coils 
 

.1 Provide automatic air vents at all hydronic coils at the highest point. 
 
.2 Coils shall be fully drainable and piped for counter-flow operation. 
 
.3 Coils should not be selected with more than 120 fins per inch. 
 
.4 Provide stainless steel IAQ sloped drain pans at all cooling coils. 
 
.5 Hot water, chilled water and refrigeration coils shall be ARI certified and 

tested. 
 
.6 Each coil shall have isolation valves on supply and return. 
 
 
 
 



 

 
 

 

.3 Humidification 
 

.1 Provide humidification in all air handling units with stainless steel 
mounting frames. 

 
.2 Use Munter’s Media type for all humidification and evaporative cooling.  

Media cooling shall be set up for a ‘once through’ application. Pumped 
return systems are not acceptable. Media sections shall be piped to 
allow for multiple staging of the system. Piping with solenoid should be 
brought to the outside of the unit for accessibility. 

 
.3 The use of steam injection humidification is not acceptable. 
 
.4 Water used for humidification shall be individually metered at the device. 
 

23 33 00 Air Duct Accessories 
23 33 13 Dampers 

 
.1 Low leak dampers (2%) should be used as a minimum. Refer to acceptable 

manufacturers list for more information. 
 

.2 Fire dampers to be accessible for maintenance. Dampers that are not 
accessible will be removed and the contractor is responsible for providing 
suitable access. 

 
.3 Locate all balancing dampers in the duct take-offs. Diffusers supplied with a 

balancing device inherent in the device will not be accepted. 
 
.4 Supply dampers are to be located in the ductwork, not an integral part of the 

diffuser housing. 
 

23 34 00 HVAC Fans 
 
.1 Frames for humidification in AHU’s are to be stainless steel. 

 
23 36 00 Air Terminal Units 

23 36 16 Variable-Air-Volume Units 
 

.1 Variable Units: 
 

.1 Design and indicate in schedule minimum ventilation requirements for 
each zone. 

 
.2 Use reheat coils on all boxes for temperature control, where required.  

For more information see Terminal Heating Units section. 
 
.3 Provide VAV boxes to site with factory mounted DDC controls. 
 
.4 VAV schedule shall include minimum and maximum Airflows, noise 

criteria levels, and coil ratings. 
 
.5 Where more than one box is required to control a single zone, zone shall 

be controlled with only one temperature sensor. 
 
.6 Boxes should be located in corridors and common areas wherever 

possible. Avoid locating boxes above classrooms and offices. 



 

 
 

 

 
.7 Provide reheat coils with all variable volume boxes, where required. 
 
.8 Reheat coils shall be designed for a minimum of a 17◦C water 

temperature differential. 
 
.9 Refer to acceptable manufacturer’s list (Table 23 06 00-2) for vendor 

details. 
 

.2 Zoning: 
 

.1 Offices: 
 

.1 Zone all offices with similar configuration and load type. 
 
.2 Offices shall be zoned to allow for 2 to 3 rooms with one Variable Air 

Volume Box control. 
 
.3 Locate temperature sensor in an area out of direct sunlight and on 

an interior wall.  Locate the sensor 100mm above the light switch 
within 300mm of outer edge of door frame. 

 
.2 Classrooms: 
 

.1 Classrooms shall be zoned individually. 
 
.2 Locate temperature sensor in a common area out of direct sunlight 

and on an interior wall. Locate the sensor 100mm above a light 
switch and/or within 300mm of outer edge of door frame. 

 
.3 Use displacement ventilation in classrooms where permitted. 

 
.3 Other: 
 

.1 Where areas with different operating schedules are served by one air 
handling unit, provide a means of area isolation to reduce air flow 
and energy usage. 

 
.2 Zone air systems with similar space function, occupied hours and air 

quality requirements. 
 

23 37 00 Air Outlets and Inlets 
 

.1 Drain pans shall be stainless steel and double sloped.  Locate drain pans in 
the first module of all air handling units. 

 
.2 Air intake systems should be designed with a means of snow/moisture 

removal (i.e.…mist eliminators, specific duct designing). Ductwork drains 
should be provided at all air intakes where required. Avoid all West facing air 
intakes where possible and always consider the Lethbridge wind in all 
designs. 

 
.3 Ensure adequate spacing between exhaust and intake louvers. 
 
.4 Low leak type dampers (2% leakage) shall be used as minimum quality. 

 



 

 
 

 

23 40 00 HVAC Air Cleaning Devices 
 

.1 Main supply air handling units shall be equipped with 24 X 24 inch 85% 
efficient Defiant material/synthetic bag type filtration with (fibreglass) FL Gold 
pre-filters. Cartridge filters are not acceptable on any air handling units.  
Refer to acceptable manufacturers list (Table 23 06 00-2). 

 
.2 Air handling units shall be designed with a summer and winter pre-filter 

location. 
 

23 50 00 Central Heating Equipment 
 

23 52 00 Heating Boilers 
 

.1 Boilers 
 

.1 Select boilers with a full 100% redundancy. 
 
.2 Fire tube type boilers should be used for capacities above 1500kW. 
 
.3 Water tube flex boilers should be used for capacities below 1500 kW. 
 
.4 Boilers shall be selected based on hot water distribution only. Steam 

boilers are not acceptable. 
 
.5 Heat recovery devices such as boiler flue economizers should be 

provided wherever possible. 
 
.2 Heating Distribution 
 

.1 Design hot water heating distribution with a minimum temperature drop 
of 15C across any end device. 

 
.2 Provide variable volume flow on all secondary distribution systems.  

Pumps to be supplied with variable frequency drive. 
 
.3 Allow for 100% redundancy in all heating distribution systems. 
 
.4 Allow for all terminal units (wall fin radiation, reheat coils, etc.) to be on a 

separate loop with a separate distribution pump. Provide a three way 
mixing valve to allow for temperature reset of the terminal devices. 

 
.5 For further information see Section on Pumps and Hydronic Piping 

Systems. 
 
.6 Side stream filter required for all heating systems. 
 

23 63 00 Refrigerant Condensers 
 
.1 The manufacturer’s minimum recommended clearances, including distances 

from landscaping, shall be maintained. 
 

.2 Where water cooled condensing units are required, cooling towers, 
evaporative condensers or a closed loop cooling system shall be used. A 
once through cooling water to waste system is not permitted without the 
approval of the University. 



 

 
 

 

 
23 64 00 Packaged Water Chillers 

23 64 16 Centrifugal Water Chillers 
 

.1 Water Chillers 
 

.1 Centrifugal water chillers should be utilized for all proposed loads over 
352 kW (100 tons). For loads of under 352 kW, consult with the 
University prior to selecting a cooling source. 

 
.2 Select all chillers based on a comparison of efficiency versus cost. 
 
.3 Select chilled water systems for 5.6C (42F) Leaving Water Temperature.  

Base the Return Water Temperature on the design of the system.  
Optimize the temperature differential wherever possible. 

 
.4 Refrigerant selection shall be discussed with the University Utilities 

Department prior to equipment selection. 
 
.5 Chillers shall be selected based on peak load efficiency and all part 

loads shall be shown according to ARI Standard 550/590-1988. 
 
.6 Chiller control panel interfaces shall be capable of communicating on the 

University Building Control system. Consult the University Utilities 
Department for exact requirements. 

 
.7 Chillers shall be CSA/CUL and ARI certified. 
 
.8 Chillers shall be selected for 100% load. No additional load redundancy 

is required unless the application demands. It is acceptable, cost 
permitting, to provide two chillers sized at half of the total chilled water 
load. 

 
.9 Provide adequate maintenance for all chilled water equipment in 

mechanical space. Drawings should reflect an outline of the 
manufacturer’s suggested access areas. 

 
.10 Refer to the Acceptable Manufacturer’s List (Table 23 0-6 00-2) for 

approved chiller suppliers. 
 

.2 Cooling Distribution: 
 

.1 Provide variable frequency drives on all chilled water distribution pumps. 
 
.2 All pumps shall have bronze impellers. 
 
.3 Pump schedules shall indicate system served, operation (primary or 

backup), flow, pump head, rpm, motor horsepower, location, make and 
model number and electrical characteristics. 

 
.4 All inlet and outlet piping to pumps shall provide minimum losses 

wherever possible, check valves and strainers required. 
 
.5 Pump seals shall be provided by John Crane Seals, no equals. 
 



 

 
 

 

.6 Pumps shall be installed on supported slabs and shall be provided with 
concrete inertia sub-bases with spring isolators. 

 
.7 Pumps installed on “Slab on Grade” shall be mounted on a 150mm high 

concrete pad with anchor bolts. The space between pad and base shall 
be grouted to eliminate all voids. 

 
.8 All piping connections to pumps shall be supported independently so that 

no strain is imposed on the pump casing. 
 
.9 Triple duty valves and suction diffusers shall be of the same 

manufacturer as the pump supplier in all cases. 
 
.10 Pumps shall be provided with variable frequency drives, wherever 

applicable. 
 
.11 Refer to acceptable manufacturer’s list (Table 23 06 00-2) for more pump 

details. 
 
.12 Pump bases to be grouted. 
 

23 65 00 Cooling Towers 
 

.1 Provide direct evaporative cooling towers. Indirect cooling towers may also 
be used, budget permitting. 

 
.2 Provide chemical treatment for all open direct cooling towers. 
 
.3 Provide electric sump heater for cooling tower operation to -10C. 
 
.4 Locate cooling towers away from common walkways. 
 
.5 All outside water lines for cooling tower to be insulated and complete with 

heat tape. 
 
.6 Make up water to be metered to cooling tower. 
 
.7 Cooling tower fan motor to be supplied with variable frequency drive. 
 

23 80 00 Decentralized HVAC Equipment 

 
23 82 00 Convection Heating and Cooling Units 

23 82 36 Finned-Tube Radiation Heaters 
 

.1 Cabinet shall be constructed with a minimum of 14 gage metal enclosure. 
 
.2 Finned tube radiation shall be designed for a minimum of 17◦C temperature 

differential. 
 
.3 Cabinet shall be installed around the perimeter of all buildings. 
 
.4 Finned Tube Radiation shall be designed such that it provides all nighttime 

heating for buildings. Designing buildings to heat at night with air handling 
systems is not acceptable. 

 



 

 
 

 

.5 Radiant heating panels should not be used unless approved by the 
University. 

 
.6 Design of all storage areas should incorporate finned tube radiation.  Unit 

heaters are not to be used in this application unless approved by the 
University. 

 
25 00 00 Integrated Automation 

 
25 05 00 Common Work Results for Integrated Automation 

25 05 53 Identification for Integrated Automation 
 

.1 Identify all systems, equipment, components, controls and sensors with 
laminated plastic tag indicating point identification name, point address 
(program name), control panel, control panel location. 
 

25 30 00 Integrated Automation Instrumentation and Terminal Devices 
 

25 35 00 Integrated Automation Instrumentation and Terminal Devices for HVAC 
 

25 35 16 Integrated Automation Sensors and Transmitters 
 

.1 Temperature Sensors: 
 
.1 Temperature Sensor with Local Adjustment: The local adjustment shall 

enable the occupant to adjust the temperature within the temperature 
range that is pre-set from the building Management System. 

 
.2 Temperature Sensor with Local Temperature Display: This feature shall 

enable the occupant to view a digital display of the existing temperature 
in that room. 

 
.3 Provide sensors as per table 25 35 26-1: 

 
Table 25 35 26-1  Temperature Sensor types 

 

Room Local 
Adjustment 
(Y/N) 

Local Temp. 
Display (Y/N) 

Temperature 
Range (oC) 

Office Y Y 20-24 

Classroom N N 20-24 

Meeting Rooms Y Y 20-24 

Common Areas N N 20-24 

Computer 
Rooms 

N N 20-24 

Laboratories N N 20-24 

Storage Areas N N 20-24 

 
.4 For a list of acceptable products please refer to the acceptable 

manufacturers list (Table 23 06 00-2). Any changes in the supply of any 
temperature sensors shall be subject to University approval. 
 

.2 CO2 Sensors: 
 
.1 Use infrared style CO2 sensors only. Refer to acceptable manufacturers 

list (Table 23 06 00-2) for more information. 



 

 
 

 

.3 Wiring 
 
.1 All control wiring shall be installed in conduit, unless approved otherwise. 

 
25 90 00 Integrated Automation Control Sequences 

 
25 94 00 Integrated Automation Control Sequences for Plumbing 

 
.1 Weeping Tile Sumps and Sanitary Sumps on Emergency Power. 
 

.1 Provide redundant pumps in all sumps. 
 
.2 Provide a high level alarm for each sump compartment. 
 
.3 Provide a pump status at the BMS for each pump. 
 
.4 Check valves to be plastic PVC type on all sump piping systems. 
 
.5 Drainage tile system cleanouts shall be provided in order to be able to 

flush the lines. 
 
.6 Refer to the Acceptable Manufacturer’s List (Table 23 06 00-2) for more 

information. 
 

25 95 00 Integrated Automation Control Sequences for HVAC 
 
.1 Provide programming and hardware necessary to operate mechanical 

systems as per the following, unless otherwise approved by the University. 
 
.2 Provide a points list for all projects itemizing which points are analog input, 

analog output, digital input and digital output.  Points should be shown under 
the proposed panel they are intended to be wired to. 

 
.3 System Start/Stop Routines: 
 

.1 Occupied time:  Equipment shall be controlled based on the University 
time of day scheduling for each area.  Consult the University for the 
current schedule. 

 
.4 Air Handling Unit Control: 

 
.1 Humidity Control:  The humidity PID loop shall open and close three 

solenoid valves in rotating sequence to ensure even CELDEK usage.  
The controlling variable shall be the return air humidity.  The return 
humidity set point shall be a fixed user adjustable value initially set at 
20%RH.  Provide high and low limits. 

 
.2 Alarm Monitoring:  Provide the following alarms as a minimum: 
 

• Low temperature switch 
• High supply duct static pressure 
• Fan drive status (off/hand/auto) 
• Low mixed air plenum static pressure 
 
 
 



 

 
 

 

.5 Heating Pumps 
 

.1 If any of the primary heating water circulating pumps fails to start after 60 
seconds of the start command a pump failure alarm shall be annunciated 
at the BMS and the next primary heating water circulating pump shall be 
commanded to start. 

 
.6 Radiation System 
 

.1 Provide start/stop control through the BMS. The radiation/terminal units 
supply pump shall be controlled based on a constant volume supply with 
a temperature control valve at the inlet. The control valve function shall 
modulate to mix the radiation supply at a pre-set temperature lower than 
the main heating supply temperature. 

 
.2 The duty heating pump speed shall be controlled through a variable 

frequency drive to maintain the pressure differential between the heating 
distribution supply and return mains. The set point shall be initially set at 
75kPa and adjusted during commissioning based on the measured data 
obtained from the water balancing procedure. 

 
.3 The two-way control valve shall be modulated to maintain the heating 

water supply temperature set point. 
 
.4 The heating water supply temperature set point shall be adjusted with 

outdoor air temperature based on the following schedule:  at 10o C 
outside air temperature the heating water supply temperature set point 
shall be 54o C. At -20o C outdoor temperature the heating water supply 
temperature set point shall be 75o C. 

 
.7 Condenser Water System: 
 

.1 The cooling tower packaged controls shall modulate the fan speed and 
modulate capacity control dampers to maintain the condenser water 
supply temperature set point. 

 
.2 The cooling tower sump level shall be maintained by the cooling tower 

packaged level controller. Sump Heater shall be used to maintain sump 
temperature above 5 o C. 

 
.8 Primary Chilled Water: 
 

.1 Chillers shall be manually enabled/disabled through the BMS. 
 
.2 When a chiller is enabled through the BMS, the primary chilled water 

return isolation valve shall open and the distribution pump shall start. 
 
.3 Chiller will start when chilled water and condenser water flow is 

confirmed by the chiller’s packaged controller. 
 
.4 Chilled water supply temperature will be maintained at a BMS set point 

by the chiller’s packaged controlled. 
 
 
 
 



 

 
 

 

.9 Supply Air Terminal Units: 
 

.1 Each terminal shall control the perimeter heating control valve reheat coil 
valve and the damper actuator with PID loop control. 

 
.2 The damper’s actuator shall modulate to maintain the terminal unit’s 

constant volume airflow set point. 
 
.3 The reheat coil valve and perimeter heating control valve shall modulate 

in sequence to maintain the room temperature set point. 
 
.4 The setback temperature shall set the room temperature back for 

unoccupied hours. The perimeter heating control valve shall be 
modulated to maintain room setback temperature set point. 

 
.5 Shall be available to view the following points from the BMS for all supply 

air terminal units: 
 
• Room temperature 
• Heating/cooling mode 
• Room temperature set point 
• Air flow 
• Damper position 
• Heating valve position (reheat and radiation) 
• Time Scheduling and/or Occupancy Sensors (if requested) 
 

.10 Cabinet Unit Heaters and Unit Heaters: 
 

.1 Unit heater fan shall be cycled on when the line voltage thermostat falls 
below set point. Temperature sensors for standard unit heaters are not 
required to be tied into the BMS unless approved by the University. 

 
.2 When the fan is cycled on, the line voltage solenoid isolation valve shall 

be opened. 
 

.11 Exhaust Fan Control: 
 

.1 When an exhaust fan is commanded on, the damper shall first be 
opened. When the damper end switch confirms the position, the fan shall 
be started. 

 
.2 Provide a fan status at the BMS for each fan. 
 
.3 Provide a fan failure alarm at the BMS for each fan. 

 
Safety Showers / Eye Wash Stations 
 
Storage Tanks 
 
Vibration Isolation 
 

Schedules for HVAC to be added 
 
 
 



 

 
 

 

26 00 00 Electrical 
 
.1 All electrical work, equipment and materials used shall conform to the following 

(latest editions): 
 

• Canadian Electric Code 
• Electrical Protection Act of Alberta 
• CSA Standards 
• Canadian Underwriters Laboratories 
• Alberta Building Code 
• Occupational Health and Safety 
• National Fire Protection Association 
• Institute of Electrical and Electronics Engineers lighting standards 

 
.2 The Electrical Design Consultant shall meet with the University Utilities Electrical 

Department and the Project Manager to develop and prepare a program and 
layout for all new buildings and renovations. 

 
.3 The University Electrical Department requires a MINIMUM of 48 hours’ notice 

prior to any electrical service shutdowns. 
 

.4 Electrical trade contractors to obtain electrical permit from City of Lethbridge for 
all electrical work. 

 
.5 Supply shop drawings to U of L for all new equipment, fixtures and devices in a 

maintenance manual form (26 05 10) of a large project or loose in a small 
renovation project. 

 
.6 Minimum notification to Electrical Department for: 
 

• Small shut-downs (i.e. local breakers, disconnect switches) is 24 hours. 
• Major shut-downs (i.e. distribution breakers and switches) is 48 hours. 

 
 

26 03 00 Workmanship 
 

.1 Workmanship to be of high standard throughout 
 
.2 Work to be performed in a neat and orderly manner. 
 
.3 Work area shall be cleaned daily of accumulated debris, at the end of the 

project or when directed by the owner. 
 
.4 Conduit runs to be installed parallel or perpendicular to building walls or 

lines. 
 

26 05 00 Equipment and Materials 

 
.1 If multiple materials are required they shall be of the same manufacturer. 
 
.2 Materials and equipment to be new and compliant to CSA or ULC standards 
 
.3 To institute a standard, specified equipment and materials shall be as per 

Table 26 05 00-1. 
 

 



 

 
 

 

Table 26 05 00-1 Acceptable Manufacturer for Electrical Equipment 
 

Item Description Acceptable Manufacturer 

Automatic Transfer Switch Asco, Thomson Technology 

Central Distribution Panel Cutler Hammer, Schneider, Siemens,  Square D 

Clocks (Public) Primex (WIFI only) 

Contactors Furnas, Allen Bradley, Square D, Cutler Hammer 

Disconnect Switches Cutler Hammer, Schneider, Siemens, Square D 

Distribution Switch Gear Cutler Hammer, Schneider, Siemens, Square D 

Door Access Control System  Honeywell 

Emergency Light Packs Lumacell, Edwards, self-testing (Nexus System) 

Exterior Lighting Control BMS 

Fire Alarm System ChubbEdwards (EST3 FireWorks) 

Exit Lighting (LED) Lumacell (800 series), Edwards (EDW series) 

Magnetic Motor Starter Cutler Hammer, Siemens, Schneider,  

Manual Motor Starter Cutler Hammer, Siemens, Schneider,  

Motor Control Centre Cutler Hammer, Siemens, Schneider,  

Panelboards Cutler Hammer, Siemens, Schneider,  

Receptacles – spec grade Leviton, Hubbell, Pass and Seymour, Bryant 

Line Voltage Switches Leviton, Hubbell, Pass and Seymour, Bryant 

Low Voltage Switches Douglas (new) 

Dimmers Leviton, Hubbell, Pass and Seymour, Bryant 

Low Voltage Lighting Controls Douglas (New) 

Transformers (Dry Type) Hammond, FPE, Siemens  

Variable Frequency Drives Danfoss VLT 

Local Smoke Alarms Kidde P1235CA 

Surface Raceway systems Wiremold; DS3000 or DS4000 

Hand Dryers 
Galaxy, Nova, World Dryer Smart Dri Plus, 
Excellerator 

Room Occupancy Sensors Leviton, Watt, Stopper 

Electrical Metering 
Schnider/Ion with Ethernet connection,  
U of L to specify model  

 
26 05 01 Cable Trays and Conduit for Electrical Systems 

 
.1 Cable trays shall be side rail style with ladder. 
 
.2 Cable trays shall be manufactured of galvanized aluminum. 
 
.3  Minimum size of conduit used shall be 19mm for main/home runs and 

general power. 
 
.4 EMT conduit fittings shall be steel. Couplings and connectors shall be set 

screw type and connectors shall have nylon insulated throats. 
 
.5 Install pull strings in empty conduits. 
 



 

 
 

 

.6 Armored (BX) cable only allowed for lighting and “fishing” down closed-in 
existing walls. 

.7 Armored (BX) cable to exit finished wall by a length of one metre maximum. 
 

26 05 02 Vibration Control 
 

.1 Electrical equipment causing vibrations (i.e. transformers) shall be mounted 
on vibration isolators to minimize transmission of vibration and noise to 
building structures or spaces. 

 
26 05 03 Identification for Electrical Systems 

 
.1 All electrical equipment and circuits shall be marked and labeled for 

identification purposes.  Lamicoid nameplates shall be used on the exterior 
surfaces of all electrical apparatus, including switchboards, control centre 
safety switches, main circuit breakers, panel boards, motors and 
transformers. 

 
.2 All panel boards, disconnect switches and transformers shall be labeled 

indicating the source of power, voltage and load. 
 
.3 Junction box cover colour coded as per Table 26 05 03-1 and marked with 

circuit number(s) on the inside. 
 
.4 All receptacles to be labeled with panel and circuit number. 
 
.5 Emergency Power receptacles to be red with stainless plate covers. 
 
.6 UPD power receptacles to be red with red plate covers. 
 
.7 Miscellaneous equipment (emergency battery packs, hand dryers, BMS 

controllers, cabinets, etc.) to be labeled with panel and circuit number. Label 
to be black on clear back, 12mm lettering. 

 
.8 Panel directories to be updated with new typed directory.  
 
.9 Emergency power lamicoid labels are to be black lettering on red 

background. UPS power lamicoid labels are to be black lettering on purple 
background. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

 

Table 26 05 03-1 Colour Code for Identification of Enclosures 
 

System Colour 

120/208 Grey 

347/600 Sand 

Fire Alarm Red 

DC Emergency Lighting Brown 

Emergency Power System Identified with an “EM” with 
associated system and colour 

Telephone Green 

Intercom Green  

T.V. Distribution Green 

Electronic Data Collection Green 

Door Security Pink 

CCTV Yellow 

Low Voltage Lighting Black 

BMS Violet 

Fibre Identified with an “FIBRE” with 
associated system and colour 

UPS Dark Purple 

 
26 05 07 Metering 

 
.1 Schnider/Ion series 
 
.2 Ethernet equipped. 
 
.3 Cat 5E cable installed in conduit from meter to nearest IT data location. 
 

26 05 10 Operation and Maintenance Manuals 
 
.1 Manuals to be hard cover, post style expandable binders. 
 
.2 All sections to be clearly identified and separated. 
 
.3 Binders to be identified using permanent embossed lettering on the front and 

spine. 
 
.4 Binder to have spare space for 25% growth. 
 

26 08 00 High Voltage Electrical Distribution (15kv) 
 
.1 Cable size to be minimum 2/0 
 
.2 Coordination study required if/when new switches are added to the U of L 

15kv distribution 
 

26 08 05 Equipment Manufacturer: 
 
.1 S & C 
 
.2 Switches to be “dead front”. 
 
 



 

 
 

 

26 08 07 Underground Duct Banks 
 
.1 Duct banks to be concrete encased. 
 
.2 Minimum of two (2) extra ducts included. 
 
.3 25 mm conduit to be included in duct bank. 
 
.4 Duct bank to be buried 1 meter under finished grade. 
 
.5 Warning ribbon to be installed 30mm above top of duct bank. 
 
.6 Manhole covers serving electrical duct banks are to have ‘ELECTRICAL’ cast 

in cover. 
 
.7 Manhole covers serving telecom/IT duct banks are to have ‘TELECOM’ cast 

in cover. 
 

26 10 00 Medium-Voltage Electrical Distribution (347/600v) 
 
.1 Each feed into any campus building/structure to be metered. 
 
.2 Electrical distribution to contain infrared windows for thermography. 
 
.3 Provide one meter clearance to allow access to equipment. 
 
.4 Neutrals to be labeled with associated circuit number at the panel. 
 
.5   Conductors to be identified as orange/brown/yellow. 
 
.6 No aluminum conductors. 
 
.7 Cables to be installed without splices. 
 
.8 Main service metering; Ion 7350. 
 
.9 Coordination study in O & M manual with breaker trip settings. 
 

26 15 00 Low-Voltage Electrical Distribution (120/208v) 
 
.1 The main distribution panel shall have an amp meter, voltmeter, kWh meter, 

amp and volt switches. 
 
.2 Distribution systems to use copper wiring. 
 
.3 Electrical distribution to contain infrared windows for thermography. 
 
.4 A maximum of 20 amp circuits shall be provided for lighting. 
 
.5 Housekeeping to be T-slot 20 amp receptacles. 
 
.6 All lighting and power circuits shall be kept separate from each other, with 

dedicated separate lighting and power panels, unless otherwise approved by 
the University. 

 



 

 
 

 

.7 When replacing low voltage switches in existing areas, the contractor shall 
replace the low voltage switch with the same manufacturer as the existing 
unit.  For new installations see the acceptable manufacturer’s list for further 
details. 

 
.8 Minimum 12 awg copper conductors. 
 
.9 No aluminum conductors. 
 
.10 Neutrals to be labeled with associated circuit number at the panel. 
 
.11 Provide one meter clearance for access to equipment. 
 
.12 Cables to be installed without splices. 
 
.13 All mechanical rooms to be equipment with a welding outlet. 
 
.14 Power and lighting systems are not to share the same circuit. 
 

26 20 00 ARC Flash Study and labeling 

 
.1 Provide ARC flash study. 
 
.2 Supply and install ARC flash labeling: 
 

.1 Labels to have a12mm green boarder for ratings 1.2 cal. or less. 

.2 Labels to have a12mm yellow boarder for ratings of 1.2001 to 10 cal. 

.3 Labels to have a 12mm red boarder for ratings of 10.001 to 50 cal. 

.4 Labels to have a 12mm black boarder for ratings greater than 50 cal. 
 

.3 Consult with University Electrical Department to determine label locations. 
 

26 22 00 Transformers (15Kv to 600 or 208) 

 
.1 All Transformers to be of copper windings. 
 
.2 Acceptable transformer manufacturers: 
 

.1 Carte 

.2 Pioneer Transformers LTD 

.3 Partner Technologies LTD 

.4 Hammond 
 

26 22 01 Dry-Type, Medium-Voltage Transformers 
 
.1 Transformers shall be mounted on isolators to minimize transmission of 

vibration noise to building structure. 
 

26 24 00 Switchboards and Panelboards 
 

26 24 01 Panelboards 
 
.1 The main distribution panels shall have one main breaker. 
 
.2 Size to provide minimum 25% future growth. 
 



 

 
 

 

.3 Supply 2,15A and 2, 20A spare breakers. 
 
.4 All panelboards shall be bolt on style. 
 
.5 Panelboards shall have an isolated neutral bus and a ground bus bonded to 

the cabinet. 
 
.6 Green ground wire shall be installed with all circuits. 
 
.7 Panelboards shall have surge protection. 
 

26 24 02 Motor-Control Centers 
 
.1 Structures shall be totally enclosed, dead front, free standing. 
 
.2 Guide rails for control units, accessible wireways, and terminal blocks for 

control wiring shall be provided. 
 
.3 Starters shall be of the combination type with circuit breakers.  Each starter 

shall have two normally open and two normally closed auxiliary contacts 
wired to the terminal blocks, hand-off-auto switch, red light indicates 
energized or on and green light indicates not energized or off. 

 
.4 Starters shall be wired so that at the loss of electrical power they revert back 

to automatic operation when power is restored. 
 
.5 The motor control centre shall be sized for a minimum 25% spare capacity. 
 
.6 MCC shall be complete with bus bar, rails, wire ways and other 

appurtenances so that no additional hardware is required for future 
expansion. 

 
26 29 00 Motor Controllers 

26 29 01 Across-the-Line Motor Controllers 
 
.1 Controlled by BMS unless indicated differently. 

 
26 29 05 Soft Start Controllers 
 

.1 Controlled by BMS unless indicated differently. 
 

26 29 10 Variable-Frequency Motor Controllers 
 

.1 Controlled by Building Management System (BMS) unless noted otherwise. 
 
.2 All drives shall be equipped with the following features: 

 
.1 A DC link line reactor of sufficient impedance (5%) to protect the drive, 

and limit harmonics. 
 
.2 Output filter. 
 
.3 Fault shutdown and indication. 
 
.4 Automatic restart following power outage. 
 



 

 
 

 

.5 Ability to disconnect motor load for setup, repair or maintenance. 
 
.6 Supply three spare fuses per drive, to be turned over to the University 

electrical department. 
 
.7 Adjustable maximum and minimum speed. 
 
.8 Acceleration and deceleration time adjustment. 
 
.9 Controller “stop” interlock from an NC dry contact; 
 
.10 Drive fault contact; 
 
.11 Stop/Start push buttons on keypad; 
 
.12 Electro-mechanically controlled bypass (bypass contactor) 
 
.13 Three dry “C” type contacts programmable for any combination of the 

following: 
 

• Running 
• Fault lockout 
• Stopped 
• At speed 
• Under speed 
• Forward/Reverse 
• Low reference 
• Manual/Auto Mode 
• Local/Remote Mode 
• Lon Works 

 
.14 Soft Start sequence. 
 
.15 Regenerative braking. 
 
.16 Minimum of three skip frequencies. 
 
.17 Output speed monitoring signal to be selective between 4-20 mA or 0-10 

Volt. 
 
.18 Door interlock fused disconnect switch, lockable in the off position. 
 
.19 Supply one set (three) of fuses. 

 
.3 VFD’s shall be mounted as close to the motor as possible. 
 
.4 All VFD’s shall be commissioned by a factory representative with supporting 

documentation to the University.  The factory representative is to fully 
calibrate and verify all drive circuits after installation to on site equipment. 

 
.5 Provide a minimum of an18 month parts and labour warranty from the date 

shipped and a 12 month parts and labour warranty from the startup date for 
all VFD’s. 

 



 

 
 

 

.6 Cable running from the VFD to the motor shall be a VFD rated cable. Cabling 
shall have a PVC jacket over an aluminum sheath and contain three phase 
conductors and three ground conductors. 

 
.7 VFD’s shall have a factory installed BACnet or LonWorks communication 

card depending on which system is being used.  Consult with U of L to 
specify. 
 

.8 Acceptable Manufacturer: Danfoss. 
 

26 29 15 Motors 
.1 All motors shall be high – efficiency type, (VFD rated).  

 
.2 Acceptable motor manufacturers: 

 
• Teco Westinghouse 
• US Motors 
• Lesson 
• Siemens 
• Reliance Electric 
• GE Canada 
 

26 30 00 Facility Electrical Power Generating 
 
.1 Existing buildings shall only have loads connected to the emergency power 

system as required by the governing codes and as approved by the 
University  
 

.2 Equipment in new structures such as fire alarm systems, emergency lighting 
and security panels shall be provided with an emergency backup power 
supply.  All other equipment shall be identified on a case by case basis. 

 
26 50 00 Lighting 

 
.1 If new permanent light fixtures are used during construction and exceed 10% 

of rated life, all lamps to be replaced with new at project end. 
 

.2 All ballast will have disconnects regardless of voltage. 
 
.3 Lighting systems are to not be combined with power circuits. 

 
26 50 01 Exit Lighting 

 
.1 For new buildings, ‘Nexus’ systems are preferred. 
 
.2 For other installations, utilize Table 26 05 00-1. 

 
26 51 01 Interior Lighting 

 
.1 No incandescent. 
 
.2 Match voltage of lighting to existing building lighting. 
 
.3 Lamps shall be T8, T5, compact fluorescent, LED or better.  Use of particular 

lamp types will require review from the University Electrical Department. 
 

Deleted: .1



 

 
 

 

.4 Lamps shall be 841 Fluorescent lamps shall have a colour temperature of 
4100K, have a CRI > 85 and contain low levels of mercury. LED lamps shall 
have a colour temperature of 4000K with a CRI > 80. Acceptable 
manufacturers for lamps are; Philips Advance, Osram Sylvania, Standard, 
and GE. 

 
.5 All fluorescent ballasts shall be electronic. Ballasts shall be instant start or 

program start with less than 10% THD (total harmonic distortion) and be CSA 
certified and ULC listed. 

 
.6 LED drivers to have a power factor greater than 0.90,and less than 20% THD 

(total harmonic distortion), 
 
.7 All core and coil HID ballasts shall have a nominal ballast factor of 1.0, 

Capacitors rated at 400 volts or less shall be dry film type with no exposed 
live parts. Igniters shall have a temperature rated case of 105 C with no 
exposed live parts. 

 
.8 All electronic HID ballasts shall have a power factor greater than 90%, less 

than 15% THD (total harmonic distortion), and be sound rated A. 
 
.9 Daylighting shall be reviewed for all applications and used to the fullest 

extent. 
 
.10 Maximum 1.2 meter of flexible conduit to luminaire. 
 
.11 New building interior lighting to be 120 volt. 
 
.12 13 mm conduit acceptable for secondary runs from main/home runs. 
 
.13 When low voltage lighting control is used Douglas lighting control is a the 

acceptable manufacturer, Low voltage lighting panels are to be networked 
together using WNX 2624 network card that attaches to the bottom of the 
WRS 2224 relay scanner. An 8471 Belden or equivalent cable shall be used 
when connecting the panels together to expand the network. If a new 
network is created a WNP 2150 network manager is required. All motion 
sensors shall be pulled back the Douglas panel. WR 6161 relays are used 
with this application. New Douglas panels shall be programmed by Douglas 
to allow lighting panel network unification. 

 
.14 Motion sensor preferred manufacturer; Wattstopper. Sensors should use 

infrared and ultrasonic technology (dual technology). 
 
.15 All ballast will have disconnects regardless of voltage. 

 
.16 All interior lighting used in new building construction to be 120 volt. 
 
.17 Neutral wires shall be labeled with the circuit numbers that they serve in all 

electrical panels. 
 

26 55 02 Exterior Lighting 
 
.1 All outdoor lighting to be controlled by BMS through a contactor or Douglas 

lighting system, complete with a manual override switch. 
 



 

 
 

 

.2 If photocells are required, shall be placed to provide optimum turn on time for 
security considerations. 

 
.3 If applicable exterior lighting shall be base mounted ballasts if pole is taller 

than 5 meters. 
 
.4 Preferred lighting to be LED at a colour of 4,100k. 
 
.5 No HPS. 
 

27 00 00 Communications 

27 00 01 General Introduction 

.1 This standards document is to be used for any projects on the University of 
Lethbridge campus that involves the voice and data distribution system or the 
facilities that house them. It is designed not only to provide the standard 
implementation system to be used on campus but also provides guidance 
regarding engagement of the University of Lethbridge Information 
Technology Services (IT Services) for projects. 

 
This section of the standards document provides information on the U of L IT 
Services cabling practices, standards, and components. All cabling projects 
are required to follow these standards and practices to ensure that the 
University structured cabling systems can support new applications that 
require higher speeds and increased reliability.  

 
 

.2  Information Technology Services is able to examine how individual projects 
interact with existing and future infrastructure & equipment requirements to 
help specify integrated solutions 
 
IT Services, in conjunction with Facilities and Campus Planning, will 
determine the best solution for each project. 

 
.3 Standards outlined here follow the EIA, TIA, and CSA standards for 

commercial buildings and BiCSi best practice recommendations 
 

.1 Design, manufacture, test, and install data distribution systems per 
manufacturer’s requirements and in accordance with NFPA 70 
(National Electric Code), state codes, local codes, requirements of 
authorities having jurisdiction, and particularly the following 
specifications. 

.2 This Technical Specification and Associated Drawings 

.3 ANSI/TIA-568-C.0, Generic Telecommunications Cabling for 
Customer Premises, and its published addenda. 

.4 ANSI/TIA-568-C.1, Commercial Building Telecommunications 
Cabling Standard, and its published addenda. 

.5 ANSI/TIA-568-C.2, Copper Cabling Components Standard, and its 
published addenda.   

.6 ANSI/TIA-568-C.3, Optical Fibre Cabling Components Standard, and 
its published addenda.   



 

 
 

 

.7 ANSI/TIA/EIA-569-B, Commercial Building Standard for 
Telecommunications Pathways and Spaces, and its published 
addenda  

.8 ANSI/TIA/EIA-606-B, Administration Standard for the 
Telecommunications Infrastructure of Commercial Buildings, and its 

published addenda  

.9 ANSI/J-STD-607-B, Commercial Building Grounding (Earthing) and 
Bonding Requirements for Telecommunications, and its published 
addenda.  

.10 Building Industries Consulting Services International (BICSI) 
Telecommunications Distribution Methods Manual (TDMM)   

.11 TE Connectivity Design and Installation Contractor Agreement  

.12 ANSI/TIA-942, Telecommunications Infrastructure Standard for Data 
Centers, and its published addenda. 

.13 Determine and adhere to the most recent edition of these 
specifications when developing responses. 

.4 Relevant national and/or provincial electrical codes are always to be 

followed.  

 

 

27 05 00 Common Work Results for Communications 

 
27 05 13 Communications Services 

 
.1 IT Services - Telecom Project Involvement 

 
While University standards will be followed in all cases, the unique nature of 
every project requires IT Services input on all projects that involve voice, data, or 
wireless. IT Services is to be consulted for the following: 
 

.1 Design or design review of Voice, Data, and Wireless systems 
 
.2 Copper cable manufacturer selection for new buildings and large scale 

renovations. 
 
.3 Fibre cable manufacturer selection for new buildings and large scale 

renovations. 
 
.4 Demolition of existing telecommunications infrastructure 
 
.5 Construction of telecommunications infrastructure 
 
.6 Commissioning of telecommunications infrastructure 

 
.2 Project Management 

 
Project Managers are to engage with IT Services at appropriate points in all 
major or significant projects as indicated below. 

 



 

 
 

 

.1 Initial project design and preliminary equipment budgeting. 

.2 Participate in design and site meetings. 

.3 IT Services will examine how projects interact with existing and future 

infrastructure & equipment requirements to help specify the best campus 

solution. 

.4 All IT Services costs, as determined by IT Services, are to be included in 

the project budget. 

.5 Project Managers need to provide as-built drawings for risers and cabling 

systems. 

.6 If project designs are more than a year old they should be re-evaluated 

by IT Services to ensure they meet current standards and components. 

.3 Contractor Requirements 
 

.1 As required by IT Services, contractors may be required to attend an 
orientation session with IT Services with regard to structured cabling. 

01 Contractors are required to be manufacturer-certified in the cabling 
solution being installed for any given project. 

 
27 08 00 Commissioning of Communications 
 

Project sign off by IT Services is to occur at the following project stages 
 

.1 Specification preparation 

.2 60 and 90% stage construction drawings 

.3 Change orders 

.4 Completion  
 
27 11 00 Communications Equipment Room Fittings 

 
.1 The primary communications room of the building should be located close to 

the building service entrance or utility ingress to the building. 
 
.2 The room size is dictated by the number of cabinets required in the room and 

the unobstructed clearance required around the cabinets and back wall. 
Room size requirements shall be based on the square footage of the area 
being serviced so that future growth can be accommodated without 
substantial redesign. The table and diagrams below will be used to determine 
minimum required sizes. Risers servicing multiple floors may need to be 
larger. It should be noted that typical requirements will be based on floor 
space and not initial space utilization due to the very high costs of adding 
additional capacity at a later date. 

 
.3 The building communications room shall be planned exclusively for 

telecommunications support. Avoid any building power or water distribution 
equipment for Facilities in the same room. 

 
.4 The floor of the communications rooms shall, at minimum, be sealed to 

reduce dust. Door seals or sweeps are preferred to reduce the collection of 
dust and debris in the communications room. 

 
.5 While sizing will have to be adjusted to suit individual requirements, we 

recommend that the main communications room be a minimum of 3 m x 6 m 
unobstructed by door swing. See the next section (5.18.8) for typical room 
layout and sizing information. 



 

 
 

 

 
.6 Communications riser rooms shall be vertically aligned with the primary 

communications room’s riser facilities. In cases where more than one riser 
stack is required, cable tray shall be provided from the communications 
rooms to each remote riser system. Where risers cannot be vertically 
aligned, three (3) 100mm ducts shall be provided between communication 
rooms. 

 
.7 Three (3) 1,200 mm x 2,400 mm sheets of 20 mm G1S plywood shall be 

mounted, with their longest edge vertical, on the 3m wall noted above. The 
sheets shall be mounted directly to the wall and painted with fire retardant 
paint to match the surrounding area. 

 
.8 Adequate light to allow technicians to work on communications support 

equipment shall be provided. 
 
.9   Adequate ventilation must be designed and installed to carry the projected 

heat load for all active networking equipment located within the room. 
 
.10 There shall be a minimum of 2,400 mm of clearance between the working 

floor and the lowest ceiling-mounted fixtures (lights, cable-trays, etc.). 
 
.11 Any plywood mounted within the room shall be painted with fire retardant 

paint. 
 

27 11 13 Communications Entrance Protection 
.1 Communications room doors must, at least, be provided with locks that are 

keyed to Maintenance and Operations Standards. Depending on the 
importance of the communications facilities to the occupants, the benefits 
and costs of a security alarm system should be carefully evaluated.  

 
27 11 16 Communications Cabinets, Racks, Frames, and Enclosures 

.1 The equipment located in the room will be generating heat. While precise 
environmental control requirements, if any, cannot be generalized without 
specific knowledge of equipment requirements, air circulation through the 
room is required at minimum. The target room temperature shall be 18 C to 
24 C (64 F to 75 F). Designers shall keep in mind the fact that many building 
air handling systems deliver heat during the cold months, and special 

treatment of the communications room may be required. 

.2 One (1) four post rack (minimum 32” depth - for network equipment), along 
with one (1) or more 19” two post telco racks will be required, depending on 
the service area of the communications room. This will be evaluated by IT 
Services during the design phase of the project. 

.3 Vertical cable management units must be installed between racks, with a 6” 
cable management unit on both the left and right sides of the four post rack 
and a 6” cable management units between subsequent racks. See room 
diagrams for details. 

.4 Horizontal cable management units must be installed in all racks between 
every 2 network devices or every two patch panels. 

 



 

 
 

 

27 11 19 Communications Termination Blocks and Patch Panels 
.1 Patch panels for data cabling shall be terminated on the two post telco rack 

with 24 ports of data per 1U rack space. There shall be a 2U horizontal cable 
management unit placed before and after every 2 patch panels. 

.2 Termination blocks for analog cabling shall be located on the back wall of the 

telecom room affixed to the backing board. 

 
27 11 23 Communications Cable Management and Ladder Rack 

.1 A minimum of three (3) 100 mm ducts or a 300 mm x 100 mm tray is required 
from the service entrance of the building to the communications room. The 
duct/tray shall originate to the existing low voltage tray in the service tunnel 
and terminate at the backboard. Sweep 90 degree bends are to be installed 
to facilitate pulling of PIC-S backbone cable, home run data cables, and 
fibre-optic cable. 

.2 Under normal circumstances, three (3) 100 mm conduit sleeves per riser room 
shall be provided for passage between floors. In general, one sleeve will be 
used primarily for voice cabling, one sleeve will be used primarily for data 
cabling, and the third sleeve will allow for quick and inexpensive growth and 
change. Note that the recommendation is for short sleeves between floors 
and not for continuous conduit and that these sleeves must be equipped with 
removable fire stops. In general, we have found sleeves to be much easier to 
work with than slots or other facilities. All sleeves must be bonded to the 
building ground system. All sleeves shall have conduit extending 5cm above 
the floor slab to prevent water damage in the event of a flood. 

.3 For buildings with certain types of communications requirements, the rule of 
three (3) conduit sleeves per riser room per floor would possibly change. 
Such changes will be stipulated by IT Services during the design phase. 

.4 For buildings with more than one (1) riser system, facilities shall be provided 
to support cable runs between the riser rooms on each floor, as will be 
detailed in the section on horizontal distribution systems below. These 
facilities must be separate from the horizontal distribution systems specified 
for the voice/data outlet wiring; i.e., riser cables must be kept separate from 
all other cables. 

.5 All cable-trays shall be brought to the vicinity of one of the 6m walls without a 
door. Risers and all other cable-trays shall be located in the vicinity of the 
same wall. 

 
27 11 26 Communications Rack Mounted Power Protection and Power Strips 

.1 A minimum of four (4) dedicated 120 VAC single-phase (20) ampere circuits 
shall be placed evenly in the cabinets with quad-outlet boxes. Emergency 
power and UPS shall be included for these and any communications riser 
room circuits on the system. Other outlets may be required depending on the 
actual equipment to be located in the room. 

.2 The communications room must have its own earth ground brought to the 
backboard noted. This ground must not be in common with building electrical 
grounds and shall join all communications riser grounds only at the building 
ground point. The ground is used for sensitive equipment, not for bonding 
conduit and tray systems. A minimum of #6 copper wire shall be used unless 



 

 
 

 

codes call for larger wire. The ground is to terminate on a solid copper 
ground bar (50 mm x 260 mm x 5.6 mm) bent to have a 20 mm standoff. 

.3 All communication racks to be grounded to the main grounding bar 
individually. 

 
Room Diagrams 

Dual Rack Room 

 



 

 
 

 

Triple Rack Room 

 
Quad Rack Room 

 



 

 
 

 

Rack Front View 

 
27 13 00 Communications Backbone Cabling 

 
27 13 13 Communications Copper Backbone Cabling 

 
27 13 13.13 Communications Copper Cable Splicing and Terminations 

 
.1 Bonding - In all cases where pairs enter or leave the cable sheath, the cable 

shield must be bonded to the ground bus bar using #6 AWG copper wire. 

 
27 13 23 Communications Optical Fiber Backbone Cabling 

 
The University of Lethbridge has standardized the following fibre types for all in 
building and campus backbone fibre panel products. Cabling will be specified for 
each project depending on requirements. 
 

.1 For any backbone applications, provide redundant routes for fibre. For riser 
applications, redundant routes should be considered where possible. 

 
.2 Armor jacketed Single Mode fibre will be required in all outside plant (OSP) 

installations. 
 
.3 Multi-Mode OM-3 fibre shall be installed in any inside plant (ISP) locations 

less than 300m in length and Single Mode fibre shall be install if distances 
are over 300m. 

 
.4 All fibre terminations shall be LC connectors. 
 



 

 
 

 

.5 Acceptable manufacturer products will be determined on a case by case 
basis, in conjunction with UofL IT Services. Acceptable manufacturers are:
 .1 Commscope AMP/Netconnect 

 .2 Corning 
 .3 Superior Essex 
 
.6 Testing procedures for fibre optic cables: 
 

.1 After cable delivery (still on reel) the contractor or manufacturer shall test 
each fibre strand for attenuation at 1300 nm for Multi-Mode fibre and 
1550 nm for Single-Mode fibre using an Optical Time domain 
Reflectometer (O.T.D.R.). The contractor shall provide a written report 
(with digital copy) of the test results to IT Services. The University of 
Lethbridge must approve format of soft copy. The report must identify 
which fibre corresponds with the respective test measurement data 
supplied, so IT Services technical personnel can verify the results before 
installation begins. 

 
.2 During and upon completion of a fibre cable installation IT Services 

technical personnel reserve the right to inspect and test the cables at any 
time to ensure proper installation and testing procedures are being 
followed. 

 
.3 O.T.D.R. tests are to be conducted upon completion of a fibre installation 

and are to be conducted from both directions. 
 
.4 Attenuation is to be measured end to end. Nominal operating 

wavelengths of 850 nm and 1300 nm for Multi-mode fibre and 1550 nm 
for Single-Mode fibre are to be verified and specified in decibels (dB) on 
acceptance documents approved by IT Services. 

 
.5 Visual hard copy records (print of O.T.D.R. Data trace, signed off) of 

fibre, splice, and/or connectors are required. These records are also to 
be provided in soft format approved by IT Services. 

 
.6 Distances to localized attenuation, splices, connectors and fibre ends are 

to be measured on the O.T.D.R. documented on acceptance documents 
providing information for system maintenance and trouble shooting.  

 
.7 O.T.D.R. graphs are to be submitted to IT Services. One signed off set of 

these graphs is required. Records are also to be submitted electronically 
via digital copy. 

 
.8 The cable shall meet or exceed the requirements of the specifications for 

fibre dimensions, attenuation, band width, numerical aperture, fire proof 
test, cable bending, tensile load, impact resistance, crush resistance, and 
attenuation versus temperature 

27 15 00 Communications Horizontal Cabling 
 

27 15 01 Communications Horizontal Cabling Applications 
 

27 15 01.16 Voice Communications Horizontal Cabling 

 



 

 
 

 

The University of Lethbridge has standardized on the NORDX/CDT BIX 
telephony cross connect system across the campus. Cabling will be specified 
for each project depending on requirements. 
 
.1 Backbone and riser cables are to be NORDX/CDT twenty-four (24) AWG 

ARMM/ATMM multi-conductor that conforms to CSA Standard T529-

M91, Section 10.3.1, or a compatible product approved by IT Services. 

 

.2 Enclosures are to be NORDX/CDT Bix Frame (2,4, or 10 position as 

appropriate), or a compatible product approved by IT Services. 

 

.3 Terminations are to be NORDX/CDT Bix1A, or a compatible product 

approved by IT Services. 

 

.4 Acceptable products are listed in Appendix B – Parts and Components. 

 

.5 Typical 200 pair required to building entrance, terminated on Circa 

Building Entrance terminal 2100SB-100, or a compatible product 

approved by IT Services. 

 

.6 Typical 25 or 50 pair to each riser closet, as determined by IT Services. 

 

.7 Testing procedures: 

 

.1 Backbone and riser cable: Perform the following tests on the 

backbone and riser cables: 

 Continuity and polarity test for each pair 

 dB loss of white blue pair of each binder group 

 Length of white blue pair of each binder group 

 

.2 A digital copy of all test results shall be provided to IT Services. 

   
27 15 01.49 Intermediate Frequency/Radio Frequency Communications 

Horizontal Cabling 
 

.1 The UofL wireless system must be installed in all new buildings and 
major renovations.   

.1 IT Services will produce required wireless designs for all projects and 
will consult with the project teams to determine access point (AP) 

locations. 

.2 Generally for 802.11a/b/g/n/AC, one AP is installed for every 1200 
square feet. Usage density, floor plans, and obstructions all influence AP 
placement so IT Services will provide placement recommendations 
based on blueprints and site surveys if required. 

.3 Certain types of research or other activities may produce radio 
interference with 802.11a/b/g/n/AC wireless devices. Any anticipated 
radio interference sources shall be discussed with IT Services during the 
design development phase. 



 

 
 

 

27 15 01.53 Antennas Communications Horizontal Cabling 
 

.1 While the majority of the wireless equipment has integral antennas, there 
are situations where this is not practical and external antennas will be 
required. IT Services shall be consulted on all external/remote antenna 

cabling and placement. 

 
27 15 13 Communications Copper Horizontal Cabling 

 
The University of Lethbridge follows the TIA/EIA-568-B cabling standards with 
T568B pin pair assignments. Each project has to be evaluated to determine the 
copper station cabling to be used. Standard practice is shown below.  
 

.1 New buildings or major renovations, at IT Services discretion, will be 

required to have Category 6A copper cabling solutions. 

 

.2 Acceptable cabling and components for Cat 6A will be end to end 

solutions provided by one of the following approved vendors and 

products and shall carry a manufacturer warranty of a minimum of 25 

years on the end to end solution and installation. 

 

.1 Commscope AMP/NetConnect (formerly Tyco Electronics) 

 

.2 Commscope SystiMax 

 

.3 Belden REVConnect 

 

.4 Siemon Z-MAX 

 

.5 Note that the UofL is currently AMP/NetConnect certified in order to 

support our existing cabling infrastructure. If an AMP/NetConnect 

solution is not used, training and certification for UofL staff 

must be included in the solution to allow continuation of the 

above manufacturer warranty. 

 
.3 Projects in existing buildings will have to be evaluated by IT Services 

individually to see if cable plant renewal is required. If cable plant 

renewal is not required, cabling shall be installed following the 

current cabling standards of the location. 

 
.4 Colour standards for data cabling is as follows: 

 
.1 Blue  Standard Data 

.2 White  Analog Voice 

.3 Yellow  Wireless 

.4 Red  Security (CCTV) 

.5 Purple  Building Management Systems 

.6 Black  Special Purpose 

 



 

 
 

 

.5 Patch cables for station connectivity and communication room equipment 

are to be included in the project scope and left on site in the 

communications room for deployment. Required are one (1) each of 2 

meter and 3 meter Cat6A, non-boot, snagless, colored the same as the 

above cabling color standards. 

 

.6 Typical two (2) cables per workspace or office location. If spaces 

warrant, one pair of cables on each side of the space. 

 

.1 If conduit is to be installed, each outlet requires its own run of conduit 

(no daisy-chaining) either to the main cabling pathway, or directly 

back to the main communications room. 

 

.7 Classroom locations will require three (3) network drops to the central 

podium location. 

 

.8 Wireless Access Point drops will require two (2) cables per location, 

terminated above ceiling tiles where possible. IT Services shall be 

consulted regarding locations where above ceiling tile is not possible. 

 

.9 CCTV camera drops will require one (1) cables per location, terminated 

inside of the camera mount box except where an additional drop is 

required as determined by IT Services. 

 

.10 An end-to-end solution provided through the project including all required 

patch cables. 

 

.11 All outdoor copper will be required to utilize shielded, armored cabling, 

and is to be installed in underground conduit. Category of cabling (Cat5E 

or Cat6A) will be dependent on circumstance and will be determined by IT 

Services.  

 

 .1 Outdoor cable type is to be Belden 7937A or equivalent. 

 

.12 Labeling (as per EIA/TIA 606A standards). Labeling processes are 

reviewed in the IT Services orientation for contractors and include 

the following. 

 

.1 Building/Floor/Riser/Patch Panel/Port Jack location (ie. E556-2, 

TH314-4, etc.). 

 

.2 Patch Panel to identify Building/Floor/Riser/Patch Panel/Port Jack 

location of room (ie, E556-2, TH314-4, etc.) 

 

.13 Testing of Horizontal Cabling 

 

.1 Each drop shall be channel tested to meet the transmission 

performance specifications for the category of cable system being 

installed. 



 

 
 

 

 

.2 A digital copy of all test results shall be provided to IT Services  

 
27 15 23 Communications Optical Fiber Horizontal Cabling 

 
The University of Lethbridge has standardized the following fibre types for all in 
building and campus backbone fibre panel products. Cabling will be specified for 
each project depending on requirements. 
 

.1 For any backbone applications, provide redundant routes for fibre. 

For riser applications, redundant routes should be considered where 

possible. 

 

.2 Armor jacketed Single Mode fibre will be required in all outside plant 

(OSP) installations. 

 

.3 Multi-Mode OM-3 fibre shall be installed in any inside plant (ISP) 

locations less than 300m in length and Single Mode fibre shall be 

install if distances are over 300m. 

 

.4 All fibre terminations shall be LC connectors. 

 

.5 Acceptable manufacturer products will be determined on a case by 
case basis, in conjunction with IT Services. Acceptable 
manufacturers are:  
.1 Commscope AMP/Netconnect 

   .2 Corning 
   .3 Superior Essex 

 

 

.6 Testing procedures for fibre optic cables: 

 

.1 After cable delivery (still on reel) the contractor or manufacturer 

shall test each fibre strand for attenuation at 1300 nm for Multi-

Mode fibre and 1550 nm for Single-Mode fibre using an Optical 

Time domain Reflectometer (O.T.D.R.). The contractor shall 

provide a written report (with digital copy) of the test results to IT 

Services. IT Services must approve format of soft copy. The 

report must identify which fibre corresponds with the respective 

test measurement data supplied, so IT Services technical 

personnel can verify the results before installation begins. 

 

.2 During and upon completion of a fibre cable installation IT 

Services technical personnel reserve the right to inspect and test 

the cables at any time to ensure proper installation and testing 

procedures are being adhered to. 

 

.3 O.T.D.R. tests are to be conducted upon completion of a fibre 

installation and are to be conducted from both directions. 

 



 

 
 

 

.4 Attenuation is to be measured end to end. Nominal operating 

wavelengths of 850 nm and 1300 nm for Multi-mode fibre and 

1550 nm for Single-Mode fibre are to be verified and specified in 

decibels (dB) on acceptance documents approved by IT 

Services. 

 

.5 Visual hard copy records (print of O.T.D.R. Data trace, signed 

off) of fibre, splice, and/or connectors are required. These 

records are also to be provided in soft format approved by IT 

Services. 

 

.6 Distances to localized attenuation, splices, connectors and fibre 

ends are to be measured on the O.T.D.R. documented on 

acceptance documents providing information for system 

maintenance and trouble shooting. 

 

.7 O.T.D.R. graphs are to be submitted to IT Services. One signed 

off set of these graphs is required. Records are also to be 

submitted electronically via digital copy. 

 

.8 The cable shall meet or exceed the requirements of the 

specifications for fibre dimensions, attenuation, band width, 

numerical aperture, fire proof test, cable bending, tensile load, 

impact resistance, crush resistance, and attenuation versus 

temperature. 

 
27 21 00 Data Communications Network Equipment 

 

.1 Every project must conform to the University of Lethbridge’s current 
standards for network equipment and device configuration. These 
standards apply to all the following:  

 

 .1 Networking hardware 

 .2 Wireless hardware 

 .3 Telephone hardware 

 .4 Appropriate licensing for each 

 
.2 Based on budgetary figures provided to the project by IT Services during 

the design phase, IT Services will purchase, deploy, and configure all 
active components that are required for voice and data services 

 
27 22 00 Data Communications Hardware 

.1 When possible all servers should be housed in an IT Services data center, unless 

otherwise approved by IT Services. This will reduce the significant overhead costs 

associated with small data center construction and operation and reduce the 

environmental footprint of these systems. Due to the scale and level of support 

available through IT Services, system reliability is usually higher in this scenario as 

well. IT Services can provide further information as required. 

.2  Any UofL Facilities Department device (HVAC, Electrical, CCTV, etc.) that is to be 

connected to the UofL network will require a logical IP assigned to it that will be 



 

 
 

 

location dependent. All requests for network connectivity are to be submitted to the 

Project Manager, who will in turn request this from the Facilities Technology 

Coordinator.  

  

 The following information is required in this request: 

1.  Device Information 

a. Make 

b. Model 

c. MAC Address 

d. Purpose 

2. Room or Location Information 

a. Room number where the device is located 

b. Room were the network wiring is terminated (wiring closet) 

c. Port label information 

d. Network cable test result, if applicable for a new data run 

 

.3  Any non-Facilities Department device that is to be connected to the UofL network will 

require a logical IP assigned to it that will be location dependent. All requests for 

network connectivity are to be submitted to the IT Services Help Desk. 

  

 The following information is required in this request: 

1.  Device Information 

a. Make 

b. Model 

c. MAC Address 

d. Purpose 

2. Room or Location Information 

a. Room number where the device is located 

b. Room were the network wiring is terminated (wiring closet) 

c. Port label information 

d. Network cable test result, if applicable for a new data run. 

 

 

 
27 31 00 Voice Communications Switching and Routing Equipment 

 
27 31 23 Internet Protocol Voice Switches 

 
.1 The University of Lethbridge has standardized on a Cisco IP Telephony 

phone system. All projects are required to adhere to this standard and all 
nonstandard telephony components must be interoperable with our 

centralized telephony infrastructure. 

27 32 00 Voice Communications Terminal Equipment 
 
 27 32 13 Telephone Sets 

 
.1 The IP telephony infrastructure at the UofL is an ethernet based system and 

as such requires network connections for each telephone set. 

.2  IP Telephony phones and all supporting network infrastructure will be required 
for all major renovations and new projects. 



 

 
 

 

.3 Wall phones 

.1 The Standard mounting height for Wall phones shall be +1400mm 
(55") AFF to center of box (single gang plaster ring), with a minimum 
of 350 mm (14”) radius of clear wall space. 

.2 Install a single Cat 6A cable, terminated in the communications 
closet on the NORDX/CDT terminal block and RJ45 (white SL) jack 
on the terminal end. 

.3 Label each end as the next jack in the room-labeling scheme. 

.4 Install a single gang wall jack with protruding wall-mounting studs. 

.4 Classroom phones 

.1 Classroom phones are to be mounted in locations approved by IT 
Services. 

.5 Help phones – inside locations 

.1 To ensure compatibility with the University telephone systems, all help 
phone must be tested and approved by IT Services. It is highly 
recommended that a single vendor be chosen across the University 
campus.

Install a single Cat 5e (or Cat 6A) cable, terminated in the 

communications closet on the NORDX/CDT terminal block and RJ45 
(white SL) jack on the terminal end. 

.3 For distances exceeding 100m from the communications closet, analog 
sets will be required. For distances under 100m from the 
communications closet, IP sets may be used after consultation with IT 
Services. 

 

.7 Help Phones – outdoor locations 

.1 To ensure compatibility with the University telephone systems, all help 
phone must be tested and approved by IT Services. It is highly 
recommended that a single vendor be chosen across the University 

campus. 

Install a single, direct bury, armored, shielded, Cat 5e (or Cat 6A) cable, 

terminated in the communications closet on the NORDX/CDT terminal 
block and RJ45 (white SL) jack on the terminal end. Cable is to be 
installed in PVC conduit to allow for simple replacement of the cable. 

.3 For distances exceeding 100m from the communications closet, analog 
sets will be required. For distances under 100m from the 
communications closet, IP sets may be used after consultation with IT 
Services. 

.8 Elevator telephones  

.1 Provide two (2) Cat6A lines from the nearest communications room to 
the main elevator room, terminated in the communications closet on the 



 

 
 

 

NORDX/CDT terminal block and RJ45 (white SL) jack on the terminal 
end. 

28 00 00 Electronic Safety and Security 
 

28 10 00 Electronic Access Control  
 

28 10 01 Description of Work  
 

.1 Contractor shall provide a complete rough-in for a card access system as   
indicated on the drawings and specifications. Complete rough-in to include 
conduit, back boxes, junction boxes, wiring (cabling to end devices) and 
120V hookups. 

 
.2 Access control system components, including end devices and control 

components, will be supplied and installed by Honeywell. 
 
.3 Coordinate installation of card access system rough-in with all sub-trades 

affected by the work. 
 

28 10 05 Products 
 

.1 Back boxes: 
 

.1 Unless otherwise noted, provide single gang electrical boxes in 
locations as shown on drawings. 

 
.2 Supply blank cover plates where back box is for rough-in for “future” 

device only. 
 
.3 Exterior blank cover plates to be c/w weather resistant gasket. 
 

.2 Conduit: 
 
.1  All “home run” conduit to be minimum of 19mm (unless otherwise 

specified on drawings or feeding multiple doors). 
 
.2  End devices may be fed with 13mm conduit. 
 
.3 End devices may be fed with flexible conduit if installing into existing 

walls 
 

.3 Devices—the following devices that are typically provided by the 
Honeywell: unless otherwise specified: 

 
1. Door position magnetic switch (circular recessed type). 
2. Magnetic lock. 
3. Request to exit (REX) motion sensor. 
4. Card reader. 
5. Audible alarm or horn. 
6. Emergency blue pull station. 

28 10 10 Execution 
 

.1 Install conduit, back boxes and cover plates (as indicated on drawings) 
for all card access system components as shown on drawings. 

 



 

 
 

 

.2 All spare conduit to be complete with pull-string. 
 
.3 Clearly mark each end of conduit with unique identifying tag indicating 

what back box or junction box it is running from and that it is reserved for 
security system. 

.4 All conduit runs must be installed on secure side of door where possible.  
 
.5 All conduit to be EMT, except where indicated on drawings. Flex is only 

allowed for end device locations such as from ceiling junction box to end 
device location only. 

.6 Junction boxes are NOT permitted in unsecured areas. 
 

28 10 15 Cabinets 
 

.1 Install all security cabinets (as supplied by Honeywell) on plywood 
backing in security/data rooms and terminate conduit runs into the 
cabinets. 

 
.2 Run all cabling from security end devices to control cabinets without 

splices. 
 
.3 Provide 120 volt, 15 amp dedicated circuit at security backboard 

locations for all power supplies and security hardware. Circuits to be 
terminated in cabinet. 

 
.4 Identify 120VAC circuit numbers inside each cabinet. 
 

28 10 20 Cable and Cable Tagging 
 
.1 Supply and install all cables as per plans, schedules and manufacturer’s 

minimum specifications. 
 
.2 All cables are to be tagged on both ends as per plans and schedules, 

indicating device type and location. Tags are to be mechanically printed 
or hand written. Writing on the cable jacket is not acceptable. 

 
.3 Leave at least two (2) meter of spare cable at each field device location. 
 
.4 In each cabinet, leave twice the diagonal width of the cabinet as spare 

cable length. 
 

28 10 25 Cables 
 
.1 All cabling for the Access Control System must be installed in conduit 

from the end device to the control panel. At no time shall the cable tray 
network be used for the Access Control cable unless approved by U of L. 

 
.2 The following is a sample list of standard Belden Cable numbers and 

their description. All wiring references are based on Belden numbers and 
color codes. Alternate cable types are acceptable as long as they meet 
or exceed the minimum specifications of the following Belden cables. 

 



 

 
 

 

Card Access System Cabling to End Device Requirements 
 

Device 
Min # of wires req'd per 

device 

Wire 
size 

(AWG) 
Standard 

Belden Cable # 

Card Reader or Prox 3 pr stranded, shielded 22 9513 

Door Status Switch 2 pr stranded, shielded 22 8723 

Motion Sensor Request to Exit (REX) 2 pr stranded, shielded 22 8723 

Panic Bar Microswitch REX 1 pr stranded, shielded 22 8451 

Pushbutton REX 1 pr stranded, shielded 22 8451 

Keyed Switch REX 1 pr stranded, shielded 22 8451 

Emergency Pull station Release and REX 2 pr stranded, shielded 22 8723 

Audible Door Alarm Horn or Siren 1 pr stranded, shielded 18 9318 

Magnetic Lock 1 pr stranded, shielded 18 9318 

Electric Door Strike 1 pr stranded, shielded 18 9318 

Panic Hardware Electric Latch Retraction 1 pr stranded, shielded 18 9318 

Automatic Door Opener interlock 2 pr stranded, shielded 22 8723 
 
 
 



 

 
 

 

28 13 00 Access Control 
28 13 19 Access Control Systems Infrastructure 

 
Refer to Typical Access Control Door – A, B, C, D, and E for card access system 
installations. 
 

 
 



 

 
 

 



 

 
 

 

 
 



 

 
 

 

 



 

 
 

 



 

 
 

 

 
28 15 00  Intrusion Detection 

 
28 30 00 Fire Detection and Alarm 

 
.1 Fire alarm systems shall be connected to normal and emergency power. 

Battery backup power shall be provided in the fire alarm control panel in 
accordance with NFPA requirements. 

 
.2 Control panels shall be of modular design for ease of system expansion, and 

shall be protected with adequate built in surge suppression. 
 
.3 Additional devices may be requested by the University of Lethbridge. 
 
.4 The University Electrical Department requires a MINIMUM of 24 hours’ notice 

prior to any fire alarm system shutdowns or work. 
 
.5 Fire alarm system shall be maintained throughout the duration of a project. If 

system is not functioning or cannot function, a fire watch shall be maintained. 
 

Deleted: ¶



 

 
 

 

.6 Fire watch becomes the responsibility of the contractor to provide such. 
 

28 30 05 Fire Detection System 
 
.1 Fully addressable and communicate with the existing system (All equipment 

and components shall be the manufacturer's current model) Suggested 

Manufacturer: Chubb Edwards.  

 

.2 New equipment only. 

 

.3 New system to be 100% compatible with the existing University of Lethbridge 
campus fire alarm system. 

 
28 30 10 Installation 

 

.1 The equipment and installation shall comply with the current provisions of the 
ULC codes and standards. 

 
.2 Comply with National, Provincial and Local Building Codes. 
 
.3 Comply with Canadian Electrical Code. 
 
.4 Comply with International Standards Organization. 
 
.5 Comply with Local Authority having jurisdiction. 
 
.6 Co-ordinate and schedule verification. 
 
.7 Remove and reinstall devices. 
 
.8 Contractor shall verify in writing that he is authorized and approved by the 

manufacturer of the equipment to make the installation. 
 
.9 Co-ordinate and schedule work around classes and other events. 
 
.10 Smoke and Duct detectors: maximum level of 5% “dirtiness” at time of 

turnover to U of L. 
 
.11 Provide 10% spare smoke detectors to University at turnover. 

 
28 30 15 Manufacturer 

 
.1 Provide all programming and programming changes as required. 
 
.2 Insure correct operation of all system alarms, trouble and auxiliary functions. 
 
.3 Record all data and issue report and certificate of verification. 
 

28 30 20 Engineering  
 
.1 Direct and supervise verification. 
 
.2 Insure that system is applied and installed to all applicable Codes. 
 
.3 Record verification information to be included in final report. 



 

 
 

 

28 30 25 Wiring 
 
.1 Paint all new and existing junction boxes (exposed or in ceiling spaces) red. 
 
.2 All wiring shall be installed in conduits. Conduit to be banded with red tape 

every 1.5 m (5 feet). 
 
.3 Wiring for fire detection/alarm systems shall be of the type and size as 

recommended by the fire alarm system manufacturer. 
 
.4 Wiring shall be of multi conductor cable type listed and approved for use as 

fire alarm system wiring. 
 
.5 All addressable devices shall be tagged to indicate device address; panel, 

loop ID and device number (i.e.: 01 01 0001). Affix label to detector base, not 
detector itself. 

 
.6 Confirm label location and specific labeling sequence/protocol with the 

Owner. 
 
.7 All wiring to be Class A for the network, loop controllers and devices. 
 
.8 “T” taps are not permitted. 
 

28 30 28 Fibre Optic Cable 
 
.1 Single mode. 
 

28 30 30 Completion 
 
.1 Provide sequence of operation of audible devices when in multi-zone areas 

or adjoining buildings. 
 
.2 Provide sequence of operation for any systems interconnected to the fire 

alarm system (i.e. air handling unit shutdown, fire suppression systems, door 
holds/locks, elevators). 

 
.3 As-built wiring drawings. 
 
.4 VI report from Engineering firm, manufacturer, and local authority having 

jurisdiction. 
 

28 30 35 Warranty 
 
.1 Contractor and Fire Alarm / Life Safety System manufacturer shall warrant 

the installed system for a period of one (1) year. 
 

28 30 40 FireWorks 
 
.1 Contractor is responsible for updating the FireWorks® monitoring system, 

unless otherwise directed by University Project Manager. 
 
.2 Contractor to confirm with University Electrical Dept. if additional costs will be 

associated with FireWorks® updates. 
 



 

 
 

 

28 40 00 Commissioning 
 
.1 All construction work will be commissioned by a U of L representative 

(commissioning agent). 
 
.2 Commissioning agent will be granted access to project site. 

 
28 40 05 As-built drawings 

 
.1 All electrical work require as-built drawings. 
 

28 40 10 Operation and Maintenance Manuals 
 
.1 Manuals to be hard cover, post style expandable binders. 
 
.2 All sections to be clearly identified and separated. 
 
.3 Binders to be identified using permanent embossed lettering on the front and 

the spine. 
 
.4 Binder to have spare space for 25% growth. 
 

31 00 00 Earthwork 
 

31 10 00 Site Clearing 
 

.1 An excavation permit must be obtained from the authority having jurisdiction 
prior to any ground breaking operation. U of L to assist utility to locate. 
 

.2 Contractor must remove from the site all excess materials produced as a 
result of site preparations and excavations. 
 

.3 Contractor is to ensure that access and haul roads are free of mud, dirt and 
debris caused by site preparations and excavations. 
 

.4 Excavated topsoil and subsoil may be stockpiled on site if space allows in 
compliance with existing cut and fill plan. 
 

.5 Spoil removal sites must be coordinated with the existing cut and fill plan. 
 

.6 All hydro-vac trucks coming onto campus must have clean tanks containing 
no hazardous materials from previous use. This cleanliness will likely require 
all trucks to have a fully opening rear door for proper cleanout. 
 

.7 All hydro dig spoils must be disposed of or processed in a manner that is 
approved by the U of L. All spoil containing Hazardous Waste must be 
transported off campus and legally disposed of at an approved Waste 
management facility. We will only consider allowing on-campus dumping of 
spoils that are not hazardous. The U of L may allow dumping of some 
“waste” materials on campus if they are deemed to be of no detrimental 
effect in the present or the future. Approved methods of disposal for spoils 
without Hazardous Waste will include: 

 
.1 Legal transportation off-campus at the contractor’s expense. OR 

 



 

 
 

 

.2 Dumping in a location approved by the Grounds Manager on campus 
with a plan for containment and rehabilitation of the dumping site. The 
temporary dumping sites on campus must have provision for containing 
storm water runoff in the event of precipitation to prevent silt from 
entering the storm water infrastructure or the river system causing an 
adverse environmental effect. The containment system must not create a 
hazardous pit. 
 

.3 Rehabilitation will require amendment of the soil with organics approved 
by the U of L to provide soil structure and nutrients to support healthy 
plant life and installing approved plant materials to restore the area. 
 

31 20 00 Earth Moving 
 
31 30 00 Earthwork Methods 
 

.1 When soil is compacted in winter it tends to slump away from sidewalks and 
curbs as the ground thaws in the spring. This is an undesirable outcome. A 
soil compaction of 95-97% is required. 

 
31 40 00 Shoring and Underpinning 

 
.1 Contractor is to provide own shoring. 

 
31 50 00 Excavation Support and Protection 
 

.1 All construction shall employ the services of a Geotechnical Engineer who 
will perform an analysis of the existing site along with recommendations for 
possible building foundations. 

 
32 00 00 Exterior Improvements 

 
32 10 00 Bases, Ballasts, and Paving 

 
.1 Sidewalks must have as a minimum a 1.5m (5 ft.) clear width. This width is 

separate from rolled curbs, sign posts, or fire hydrants. These intrusions 
hinder the use of snow clearing equipment and must be kept beyond the 
1.5m (5 ft.) allowance. Avoid the use of 90 degree or acute angles unless the 
corners are rounded off. This will facilitate snow clearing activities and ease 
of movement for those with mobility issues. 

 
.2 Due to the extremes of climate found in Lethbridge, it is essential that the 

steel reinforcement in sidewalks be correctly installed. It must be maintained 
at 1/3 of the distance measured from the concrete sidewalk base. Rebar 
pushed to the bottom of the pour will not be accepted. 

 
.3 A 2.44m (8 ft.) minimum clearance is required above sidewalks to allow for 

grounds equipment to be used in those locations. 
 

32 30 00 Site Improvements 
 

32 80 00 Irrigation 
 
.1 If irrigation is provided, the control panels are to be located on the exterior of 

the building or in the Grounds storage room of the building. All exterior 
control panels are to have protective housings with a locking mechanism. 



 

 
 

 

32 90 00 Planting 
 
.1 A living list of appropriate plant materials is to be used for landscaping 

design. See Appendix. Planting and materials schedule to be approved by U 
of L. Reference: The International Society of Arboriculture (ISA). 

 
33 00 00  Utilities 

 
33 10 10 Water System 
 

33 10 10.01 Hydrant Installation 
 
.1 Fire hydrants are to be McAvity M67 only. 
 
.2 The exterior of the hydrant shall be coated, painted red. 
 
.3 Hydrants are required to have drains plugged. 
 
.4 Hydrant shall be placed on concrete pads. 
 
.5 The end of the ditch at the rear of the hydrant shall be filled with concrete to 

the level of the top of the pipe and clear of the hydrant drain hole to anchor 
the hydrant. A pit for drainage 750mm wide 1000mm long and 60mm deep 
shall be dug at the foot of the hydrant and filled with stones, min size 40mm 
dia. as specified. The space about the barrel and 150mm above the drip hole 
shall also be filled. 

 
.6 Follow City of Lethbridge installation standards. 
 
.7 A .015 polyethylene sheet shall be placed over the top of the stones to 

prevent the spaces between the stones filling with soil. 
 
.8 Allow for restraints to be added as directed by U of L Utilities dept. 
 
.9 Place 2 ply of polyethylene between pipe and poured concrete. 
 
.10 Concrete shall be sulfate resistant, 20MPa @ 28 days. 
 
.11 Thrust blocks required at 45 and 90 degree pipe turns. 
 

Hazardous Materials Abatement 
Asbestos 
Mould 


