
Bridging the Gap: Addressing 
Inconsistencies in Industrial Fire 

Protection Across Canadian Facilities

Prepared for 
Canadian Chemical Engineering Conference 2026

May 26, 2026

Presented by
Modusser Tufail, P.Eng., 
Fire Protection Engineer

Modusser.Tufail@Strathcona.ca
Strathcona County Emergency Services (SCES)

mailto:Modusser.Tufail@Strathcona.ca


About Speaker

• BSc. (Pakistan) and MEng. in Chemical Engineering (UWaterloo)

• 12+ years of experience in process safety and fire protection engineering

• Professional Engineer (Alberta- Canada)

• Certified Fire Protection Specialist (NFPA)

• Certified Process Safety Professional (AIChE-CCPS)

• Member

– National Model Code Committee Codes Canada (fire and building codes)

– Technical Committee : CSA PSM Standard Z767

– Executive of PSM Division CSChE under CIC
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Fire Protection Engineering
1- Active Fire 
Protection

2- Passive Fire Protection

Sprinkler systems Fireproofing (coatings or insulation)

Clean agent gas systems Non-combustible construction

Fire detection systems Partitions or walls

Smoke control and 
management systems

Compartmentalization

Fire extinguishers Spacing and layout

Hose cabinets Drainage and containment

Hydrants Electrical area classification

3- Risk Management

Risk assessments 

Process Safety Management

Land-use and control

• Focus is to prevent 
incidents and protect 
risk receptors
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Agenda

• About Strathcona County

• Fire Protection Layers in LOPA

• Regulations on Industrial Fire Protection

• Fire Protection vs Emergency Response Scenarios

• Risk Based Triggers of Fire Protection

• Conclusion 
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STRATHCONA COUNTY
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Strathcona County - AB

• Centre of Alberta’s energy and 
agricultural heartland 

• More than 100,362 residents

• Home to 75 per cent of refining 
in Western Canada. 



Heavy Industry
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Layer of Protection

• Hazards>> Risks>> Protection

• Independent Protection Layers

• Active Fire Protection

• Passive Fire Protection
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Regulations on Fire Protection

• To lower consequence of exposure of fire and explosion

• Trigger 1: Company Standards (CCPS, API, FM Datasheets, NFPA)

• Trigger 2: Regulation: National Fire Code and Building Code
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Fire Code Review - Summary

• The following situations potentially need engineering evaluations before 
and after occupancy “ good engineering practice”:

– Facilities : process plants, tank farms, industrial buildings

– Storage of Dangerous goods both Indoor and Outdoor

– Hazardous Processes like hot works, wood processing

– Determination of explosion hazard

– Adequacy of features of fire protection systems of a site e.g. ventilation 
design, duration of fire suppression or control, worst case scenarios for fire 
protection, use of products that are not listed/approved

– Variance to codes requiring engineering assessment
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Code Review Summary

• Process Plants: Engineering judgement

• Tank Farms: 45 meters and above

• Remaining : Engineering judgement

– Remark 1: Engineering judgement is snapshot of time and should be 
documented and be available for the life of the facility and needs update as 
site evolves and expands to include new materials and quantities.

– Remark 2: Engineering judgement varies from one Engineer to another e.g.

• Common containment of tanks vs single dike for every tank

• Which size of tank triggers fire protection

• What level of fire protection – rim seal or full surface tank

• Inconsistencies in standards e.g. NFPA 30 vs NFC-AB on tank spacing

• NFPA vs CCPS vs API vs FM Datasheets
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RISK BASED APPROACH

Triggers of Fire Protection

6/16/2026 12



Risk Analysis

• Identify hazard/scenario

• Frequency of releases

• Consequence Analysis

• Risk analysis
– LSIR – Location Specific Individual Risk

– IRPA – Individual Risk Per Annum

– PLL = Potential Loss of Life

– FN – Fatality Number

• Sensitivity analysis
– Variations and affects

• Compare with risk tolerance
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Risktec – QRA Publication

https://risktec.tuv.com/consulting/quantitative-probabilistic-risk-assessment/


Consequence Analysis

• Fire Ball

• Jet fire

• Flash Fire

• Vapor Cloud Explosion

• Pool Fire

• BLEVE – Boiling liquid expanding vapor 
explosion

• Toxic Vapor Cloud

• Toxic Pool
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International Association of Oil and Gas Producers, Risk Assessment Data Directory: Consequence Modelling, 434-07, March 2010



Calculating Frequency (IOGP Risk Data Directory)
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Process Leak Frequencies Ref 1 
and Fire Water Application 
Rates Ref 2
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Ref 1:IOGP Risk Data Directory

Ref 2: CCPS Fire Protection Guidelines



Risk Based Trigger

• According to API 2510A a thermal radiation threshold of 22 KW/m2 (7000 
BTU/hr-ft2) is the limit at which fixed fire water system is needed for 
cooling of LPG vessel.

• From CCPS guidelines, risk areas greater than 1.00 E-05 yr-1 LSIR will 
require fixed fire protection.

• In simple words: Assets within a risk contour of 1.00 E-05 yr-1 will require 
fixed fire protection system [Ref]

Reference: Adam Baker P.E., “A Risk Based Approach to Calculating Fire Water Demand”, Iomosaic, January 25-26, 2021 | 
15th Annual Global Software Users Group Meeting | Virtual
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Fire Protection vs Emergency 
Response

Fire Protection Scenarios

• Worst case realistic likely fire scenario for fire 
protection (more frequent)

• 10 % volume of material for Loss of 
Containment and fire modelling

• Rim seal and full surface fire scenario

• Single fire event that demands most 
resources goes in design basis

Emergency Response Scenarios

• Worst case realistic scenario (less frequent)

• 100% Hazardous Material is involved in fire 
modelling

• Catastrophic Failure of Tank and dike pool 
fire

• Single fire event usually domino effect not 
considered

• Used for land buffering and Emergency 
Response Planning Zones (EPZ)

• Mostly short of resources
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Engineering Assessment = Fire 
Protection Design Basis

• Indirectly there is a performance-based approach necessary for most of 
the industrial occupancies

• A fire protection design basis captures:

– Site processes and materials that are fire and explosion hazards

– Selection of potential fire scenarios and their consequence analysis

– Determination of worst case fire scenario that is planned for fire protection

– Plans and drawings of the planned fire protection systems

– ITM requirements

– Identification of codes and standards that will be complied with

– Details of HVAC, Smoke Control systems, etc. and their assumptions

– Must be updated as the site conditions change just like P&IDs
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Conclusion

1. Inconsistency in fire protection of industrial occupancies. 

– E.g. one hydrant vs many hydrants

2. There is no management of change in code compliance.

3. There exists complexity in processes, facility storage and operations which 
requires documentation of fire protection design basis that is reviewed 
periodically, e.g. every 5 years or anytime there is a material or process change

4. Variation in engineering assessments needs a national guideline especially for 
source of data, credible fire scenarios, and to write an adequate fire protection 
design basis e.g. battery fires, bess, recycling plants etc.

5. It is required under CSA PSM Standard 767 to keep up with design basis such 
as process design basis, flare system design basis and fire protection design 
basis.

6. FPDB is key in risk reduction of Small and Medium Enterprises (SMEs)
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THANKS 

Questions?



ENGINEERING IN FIRE CODE

Back up slides
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General fire code compliance

• Need engineering assessments 
for complex products and 
processes
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Engineering in Fire Code

3.2.7 Indoor Storage of DG 3.2.7.9 Fire Suppression Systems
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Engineering in Fire Code – cont.

3.3.2 Outdoor Storage: General3.2.7.3 Ambient Conditions

26



Engineering in Fire Code – cont.
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Engineering in Fire Code – cont. 2

4.1.8 Handling of Flammable and 
Combustible Liquids 4.2 Container Storage and Handling
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Engineering in Fire Code – cont. 3

4.3 Tank Storage
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Engineering in Fire Code – cont. 4

Section 4.4. Leak Detection of 
Storage Tanks and Piping Systems

Section 4.5. Piping and Transfer 
Systems
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Engineering in Fire Code – cont. 5

Section 4.6. Fuel-Dispensing 
Stations Section 4.8 Piers and Wharves
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• Section 4.7 Bulk Plants
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Engineering in Fire Code – cont. 5

Section 4.9 Process Plants Section 4.10 Distilleries
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Section 5.2
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Section 5.5 Laboratories

37



38



39



40


	Slide 1:   Bridging the Gap: Addressing Inconsistencies in Industrial Fire Protection Across Canadian Facilities 
	Slide 2: About Speaker
	Slide 3: Fire Protection Engineering
	Slide 4: Agenda
	Slide 5: Strathcona County
	Slide 6: Strathcona County - AB
	Slide 7: Heavy Industry
	Slide 8: Layer of Protection
	Slide 9: Regulations on Fire Protection
	Slide 10: Fire Code Review - Summary
	Slide 11: Code Review Summary
	Slide 12: Risk based Approach
	Slide 13: Risk Analysis
	Slide 14: Consequence Analysis
	Slide 15: Calculating Frequency (IOGP Risk Data Directory)
	Slide 16: Process Leak Frequencies Ref 1 and Fire Water Application Rates Ref 2
	Slide 17: Risk Based Trigger
	Slide 18: Fire Protection vs Emergency Response
	Slide 19: Engineering Assessment = Fire Protection Design Basis
	Slide 20: Conclusion
	Slide 21: References
	Slide 22: Thanks 
	Slide 23: Engineering in Fire Code
	Slide 24: General fire code compliance
	Slide 25: Engineering in Fire Code
	Slide 26: Engineering in Fire Code – cont.
	Slide 27: Engineering in Fire Code – cont.
	Slide 28
	Slide 29: Engineering in Fire Code – cont. 2
	Slide 30: Engineering in Fire Code – cont. 3
	Slide 31
	Slide 32: Engineering in Fire Code – cont. 4
	Slide 33: Engineering in Fire Code – cont. 5
	Slide 34
	Slide 35: Engineering in Fire Code – cont. 5
	Slide 36: Section 5.2
	Slide 37: Section 5.5 Laboratories
	Slide 38
	Slide 39
	Slide 40

