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Executive summary



The Montreal region, with a population of about  

3.5 million, is the most populous metropolitan area in 

Quebec and the second most in Canada, comprising 

more than 10% of Canada’s entire population. It is a 

major economic driver and cultural centre with leading 

universities, a major rail hub and port as well as being 

the entrance to the St. Lawrence Seaway.

Assess emergency facilities’ seismic 
vulnerability: Many fire stations in the study area, 

especially in older neighborhoods, are many decades 

old (the oldest station in Montreal was built in 1891), 

seismically vulnerable and probably in need of strengthening 

or replacement. A regional seismic vulnerability assessment of 

fire stations and emergency facilities would be the first step 

towards a seismic upgrading program.

Assess water system seismic vulnerability: 
Water is necessary for fire suppression. This study 

could not adequately assess the several water 

distribution systems in the region, but it is likely they will 

sustain hundreds of breaks and widespread loss of pressure 

in an earthquake such that firefighters will be forced to seek 

alternative water sources. A seismic vulnerability assessment 

of the water distribution systems in the region would be a 

solid basis for a seismic upgrading program.

Enhance access to alternative water 
supplies: Normal fire service practice dictates 

having an alternative to the water distribution 

system, in case of water system failure. This is common 

practice for the fire service in general, and for Montreal and 

other fire departments in the region. Montreal has excellent 

access to several alternative water supplies yet lacks adequate 

capacity to move this water from the source to where it is 

needed. Development of a regional Portable Water Supply 

System (PWSS) would greatly improve this situation. In the 

regional context, a PWSS is not expensive and could be used 

for emergencies other than earthquakes, such as wildland 

fires, water main breaks and dewatering flooded areas.

Specific initial steps 

to reduce the risk of fire following 

earthquake would include:
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The pattern of historical seismic activity recorded by the Canadian 
seismograph network since the beginning of the century shows the 
earthquakes concentrating in two sub-zones: one along the Ottawa 
River and the second along a more active Montreal-Maniwaki axis. 
(Natural Resources Canada, Earthquake Zones in Eastern Canada).

The region is exposed to significant earthquake hazard with shaking 

that could cause significant damage to ordinary buildings and 

infrastructure. Indeed, the region suffered a magnitude 5.8 in a 1732 

earthquake which shook Montreal strongly and caused significant 

damage. In 1852 the City lost half its housing in a Great Fire.

While the fire service in Quebec is very advanced, well-equipped and 

modern in its organization, methods and tactics, earthquakes are 

sometimes followed by major fires (i.e. ‘fire following earthquake’) 

the damage from which can greatly exceed the damage caused by 

shaking alone. This, despite the best efforts of the fire service.

To assess the risk of fire following earthquake and identify 

opportunities to reduce the risk, this study looks at the possible 

impacts from three realistic earthquake scenarios – a magnitude 6.5 

event centred in downtown Montreal and two magnitude 7 events, 

one to the northwest and one to the southwest of the city. These 

scenarios earthquakes, it was found, would lead to very strong 

shaking in the study area, resulting in hundreds of breaks in the 

water distribution systems and hundreds of fires.

Montreal Fire Department station 16, built 1891
Source: Google Earth



Consider secondary water supply 
for high-rise buildings: High-rise 

buildings are particularly vulnerable to fires 

at all times and fire departments depend to a great 

extent on sprinkler systems. However, sprinklers 

depend on the buried water distribution system for 

supply and, if that system fails in an earthquake, 

sprinklers may be left without water and fires can 

grow unimpeded. Building codes in the United 

States have required high-rise buildings in high 

seismic zones to have a secondary water supply, 

typically a 60,000-litre tank located in the basement 

or mechanical room near the backup fire pump. 

Montreal has no such requirement. Consideration 

should be given to installing secondary water supply 

tanks in high-rise buildings. 

Conduct vulnerability of energy 
facilities in Montreal East: Energy 

facilities were largely not considered in this 

study, even though there is a large concentration 

of energy facilities in the region and a long history 

of similar facilities being damaged in earthquakes 

and fire. Two actions should be considered in the 

Province of Quebec: 1) a review of the overall seismic 

vulnerability and reliability of major energy facilities; 

and, 2) a review by Énergir of its ability to control 

and isolate its transmission and distribution networks 

in the event of a major earthquake.

Fire following 

earthquake in the 

Montreal region 
can be downloaded 
at www.iclr.org

Accounting for fire department response, water system damage, weather and 

other conditions, the growth and ultimate final burnt area were estimated to 

result in losses of between $10 billion and $30 billion. 

The loss would be largely insured (and, thus, reinsured) and would have a very 

significant impact on the Canadian insurance industry. Fire losses would come 

on top of shaking and other losses (such as business interruption), which would 

be insured to a lesser extent. According to one recent study, losses of this 

magnitude would likely result in failure of some insurers, would entail secondary 

and contingent losses, and could conceivably lead to financial contagion.

This risk, however, is not inevitable and can be significantly reduced by taking 

certain actions. Making earthquake risk reduction a high priority by all concerned 

parties would be a necessity. 

Montreal has begun to understand the threat of an extreme earthquake. The 

initial work has focused on the risk of damage from shaking but there is also risk 

from fire. This report is the first to focus on fire and to suggest actions can be 

taken now to reduce the risk of post-earthquake fire damage.

The potential loss involved represents a local, provincial and national threat.  

The Province of Quebec has a strong commitment to fire safety. It is our hope 

that the local, provincial and national governments will work together to 

implement the proposed solutions outlined in this study.

A small investment now can greatly reduce the risk of loss.
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Median results by scenario (all amounts in $ billion)

S1 MC1 
Mw6.5

S2 NW2 
Mw7.0

S3 SW3 
Mw7.0

Deterministic $4,215 $14,706 $12,558

single realization, no 
uncertainty, daytime mild 
weather (20 degree C, 5 km/h 
wind, 70% relative humidity)

Comprehensive $11,723 $29,646 $30,655

100 realizations of spatially 
correlated ground motions, 
daytime mild weather (i.e., no 
uncertainty on weather)

Stochastic $11,766 $27,653 $29,453

500 realizations spatially 
correlated ground motions, 
uncertainty on weather and 
time of day

Petroleum refinery, eastern Montreal island
Source: Google Earth

Example of Portable Water 

Supply System (PWSS) (Vallejo 

FD): unit on left is a hose tender 

with monitor, carrying 5,000 ft. 

(1,538 m) of 5” (125 mm) hose; 

unit on right is Hydrosub, a 

hydraulically driven detachable 

pump. The pump head can 

pump 1,500 gpm (6,000 lpm)  

up to 20 m vertically from a 

bridge or other point. Here it  

is shown pumping from  

San Francisco Bay.

S1 MC1 = Scenario 1 Downtown Montreal
S2 NW2 = Scenario 2 northwest Montreal
S3 SW3 = Scenario 3 southwest Montreal



Cover image: Diliff – Own work, CC BY-SA 3.0, Wikimedia

Vancouver (B.C.) Fire and Rescue new Large Diameter Hose reel system –   
each trailer-mounted motorized reel carries 6000 ft. of 6” hose.  
Photo: Scawthorn, 2019
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