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Fire following earthquake in the    
Vancouver region

A study released November 13, 2020 by 
the Institute for Catastrophic Loss 
Reduction (ICLR) concludes that more 
than $10 billion in fire damage could 
result following a severe earthquake in 
the Vancouver area. However, the report 
finds that losses could be reduced 
significantly through investments in a 
regional Portable Water Supply System 
for Vancouver area fire services, the 
provision of emergency fire fighting 
water supplies for high-rise buildings,  
the inclusion of seismic shutoff valves  
in all gas meters in at-risk areas, and 
other actions.

Fire following earthquake in the 
Vancouver region was prepared by   
Dr. Charles Scawthorn, a leading 
international authority on managing  
the risk of fire following an earthquake. 
Dr. Scawthorn also authored the 2019 
ICLR study Fire following earthquake in 
the Montreal region and the 2001 ICLR 
study Assessment of Risk due to Fire 
Following Earthquake Lower Mainland 
British Columbia. He has also produced 
studies assessing fire following 
earthquake risk for the cities of San 
Francisco, Los Angeles and Tokyo.  >
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Strong shaking in the Vancouver area 
could lead to hundreds of ignitions, and 
breaks in water supply lines would 
compromise the capacity of firefighters to 
suppress these fires. Even well-prepared 
fire services, like those in Vancouver and 
area, could be overwhelmed by a large 
number of fires.

Paul Kovacs, Executive Director of the 
Institute for Catastrophic Loss Reduction 
said: “Talk of earthquakes generally only 
raises concerns about damage from the 
shaking. Seldom are other considerations 
taken into account, like the impact of fire. 
This study indicates that the impact of fire 
alone can be substantial for the City of 
Vancouver and other nearby communities. 
The good news is that there are several 
measures fire departments, owners and 
managers of high-rise buildings, and public 
utilities can take to reduce the risks and 
these are outlined in the study.”

It is inevitable that a major earthquake will 
eventually strike in the Lower Mainland of 
B.C. ICLR and its 120+ member insurers 
are pleased to support research that 
provides a better understanding of this risk 
and the specific practices that would 
improve our resilience. Many losses are 
preventable if we invest in resilience.

Enhanced post-earthquake firefighting water supply: Much has 

been done in the Lower Mainland to improve the ability to fight fires after 

earthquakes, but more can be done. The fire service in the Lower Mainland is 

modern, advanced, well-equipped and of a high caliber in its organization, methods 

and tactics. Earthquake risk in the region is understood and appears to be a focus for 

fire departments. The City of Vancouver is bordered on many sides by water, as was   

San Francisco in 1906 – indeed, San Francisco had direct access to the largest body of 

water on earth yet burned for three days due to lack of firefighting water. As a result,  

San Francisco and Vancouver have both built specialized high-pressure dedicated fire 

protection systems (DFPS), for which they are to be commended. In addition to the 

DFPS, Vancouver has built a defence in depth, with fireboats, hose tenders and hose 

reels, as well as training citizen volunteer Neighbourhood Emergency Assistance 

Teams (N.E.A.T.s). However, departments in the region need to improve their access  

to firefighting water following an earthquake, when water mains are likely to fail. 

Recommendation: We recommend development of an integrated regional 

Portable Water Supply System (PWSS) of hose tenders/hose reels, with compatible 

fittings, that can be used to access alternative water supply sources (such as bays, 

lakes, rivers) and relay water to the fireground. Such a regional system would also 

benefit from a number of specialized pumps, like Vancouver’s HydroSubs®, distributed 

among the various larger departments in the Lower Mainland. Note that a PWSS has 

wider applicability than just earthquake – it can be used for wildfires, dewatering 

flooded areas and other emergency needs.

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 

underground 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. Recommendation: 
Both the Vancouver Building Code and the Provincial Building Code should include a 

provision for high-rise building secondary water supply in high seismicity areas.  >

Specific initial steps 

to reduce the risk of fire following earthquake   

would include:

Both the full report and an executive summary can 
be downloaded at www.iclr.org
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Seismic natural gas shutoff valves: This report has not 

assessed the seismic vulnerability of gas distribution in general  

or major energy facilities in the Vancouver area, some of which 

are in the highly liquefiable Fraser River Delta. Recommendation: 
Several actions have been de rigueur in other earthquake-threatened 

regions and should be considered in the Lower Mainland: (a) a review of 

the overall seismic vulnerability and reliability of major energy facilities; 

(b) a review of the gas distribution operator’s ability to control and isolate 

its transmission and distribution networks in the event of a major 

earthquake, and consideration by the gas distribution operator of 

incorporating an automatic gas shutoff device in gas meters. Following 

the 1995 Kobe earthquake, Japan replaced every gas meter in the 

country with meters incorporating an automatic gas shutoff device, so 

the technology is well-established and the cost quite nominal if meters 

are being replaced for other reasons. The opportunity afforded by the 

B.C. operator’s current plan to replace these meters for more efficient 

operation permits inclusion of the seismic shutoff device at a very 

modest marginal cost. 

Broken glass
admit high winds,
fanning flames

Fire Marshall room
with smoke and 
fire alarms,
HVAC controls, etc.

Secondary
water supply

Water main
Fire pump Day tank for fire pump

Sprinkler riser

Fire pump control panel

Typical cafeteria.
Potential for broken
gas lines

Typical upper floor.
Numerous electrical
ignition sources

Sprinklers may
be broken

High-rise building and post-earthquake fire aspects.  

Secondary water supply is required in seismic zones in  

U.S. because it is anticipated water mains may fail.  

If mains fail, sprinklers have no supply (Scawthorn 1989).
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Cities adapt to extreme wildfire: Celebrating local 
leadership

Local governments are taking action to 
reduce the risk to Canadians from 
extreme wildfires. Cities adapt to extreme 
wildfires: Celebrating local leadership is 
the fourth book by the Institute for 
Catastrophic Loss Reduction extolling local 
governments adapting to climate change 
and building more resilient communities. 
The four books provide a total of 80 case 
studies describing local action in Canada 
that is consistent with best practices for 
climate resilience as identified by the 
Institute. The Institute is pleased to share 
these narratives praising successful local 
action. These communities are 
demonstrating their commitment to ‘get 
ahead’ of the risk of damage from severe 
wildfire and climate change by building 
back better in recovery or through 
proactive investments in anticipation of 
future risks.

• Bob Simpson, Mayor of Quesnel, BC, 
told us “If you are an at-risk 
community for fire, nothing is more 
important than making the decision 
you are going to own it, identify how 
you are going to mitigate that risk and 
be the champion that influences other 
levels of governments to do what 
needs to be done.”

• Since an evacuation in 1998, Swan 
Hills, AB prioritized action to reduce 
the risk of fire damage including 
requiring fire resistant roofing and 
protection near new and existing 
structures. Bill Lewis, Chief 
Administrative Officer, said “Get the 
public to understand why it may be 
important and put this regulation in 
your by-law.”

• The threat of fire damage in Wadin Bay, 
SK in 2006 resulted in the community 
investing in sprinklers, pumps and 
hoses that could be applied to suppress 
fires. Denis Renaud, President of the 
Wadin Bay Cottage Association, said 
“We have a group that work well 
together, who can problem solve and 
gather around one common cause.” 
The community was prepared when a 
major fire approached in 2015, and 
losses were prevented.  >

New ICLR book: 
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• Jamie Coutts, Fire Chief responsible for 
the recovery of Slave Lake, AB from the 
devastating fire in 2011 said, “When 
you provide people with the right 
education, they are in a better position 
to decide what is best for them.”

• Larry Watkinson, Fire Chief,  
Penticton, BC, “It is important to look 
at all aspects of preparedness. 
Implementing programs such as 
FireSmart in your community is very 
important, but it is equally important 
to be prepared operationally.”

• Keri Martens, Deputy Fire Chief, 
Canmore, AB, stresses the importance 
of adopting all seven FireSmart 
disciplines and the community has 
been working for more than twenty 
years toward progressing in each area.

• Pam Sanderson with the Executive 
Board of Napatak, SK, said “I think it’s 
important to conduct the [wildfire risk 
reduction] work with the idea that your 
neighbours are important and that 
everyone should feel safe and secure in 
their community.”

• Len MacCharles, Fire Chief, Nelson, BC, 
spoke about the importance of “taking 
the time to educate ourselves on best 
practices with the support of wildfire 
experts [which] allowed us to develop a 
meaningful by-law for our community.”

• Dan Logan, Fire Chief, Logan Lake, BC, 
said, “Any community facing a wildfire 
threat should be looking at all available 
initiatives. The rooftop sprinkler 
program is a small part of the big 
picture, but it represents a great option 
for rural areas, especially in cases 
where people don’t have insurance or 
other options to protect buildings.”

Cities adapt to extreme wildfires also 
recognizes actions in Thompson, MB; 
Botwood, NL; Enterprise, NWT; 
Bruderheim, AB; Calgary, AB; Shackan 
Indian Band and Xwisten First Nation, BC; 
Elliott Lake, ON; Rocky View County, AB; 
Kamloops, BC; District of North 
Vancouver, BC; Logan Lake, BC, and 
Killarney, ON.

Cities adapt to extreme wildfires: 
Celebrating local leadership was written 
by Paul Kovacs, Sophie Guilbault, Esther 
Lambert and Robin Kovacs. The report 
builds on previous Institute reports –  

Cities adapt to extreme rainfall, Cities 
adapt to extreme heat, and Cities adapt to 
extreme weather. These communities are 
leading the way in Canada with risk 
reduction actions that other communities 
should consider.

Paul Kovacs, Executive Director of the 
Institute for Catastrophic Loss Reduction 
said “The Institute is excited to identify 
and celebrate actions that have been 
implemented by community leaders  
across Canada to successfully adapt to 
climate related risks, which include 
wildfire. The identified actions are 
consistent with the Institute’s views about 
best practices to reduce the risk of loss 
and damage from extreme events. We are 
confident that similar actions will benefit 
most communities at risk. Most damage 
due to wildfire is preventable through the 
application of research by the Institute 
and others. This report puts a spotlight on 
local officials that demonstrate leadership 
through their actions to build a more 
resilient society adapted to cope with 
extreme weather and wildfire risks.”

Cities adapt to extreme wildfires: 
Celebrating local leadership can be 
downloaded for free at www.iclr.org/
municipality.

Developing a method for conducting wildland/urban interface fire case 
study research

A new report from the Institute for 
Catastrophic Loss Reduction (ICLR) and 
the Standards Council of Canada (SCC) 
recommends the development of 
standardized methods for conducting 
wildland/urban interface fire case study 
research in Canada.

As one of the most forested countries in 
the world, Canada sees an average of 
8,000 wildfires each year. While most 
remain small and manageable, 
occasionally fires become large and 
threaten communities located in the 
wildland/urban interface (WUI).

One of the most impactful of such events 
occurred in May 2016, when fire entered 
the community of Fort McMurray, Alberta. 
This resulted in the loss of around 2,400 
structures (mostly homes) and caused 
insured damage of $3.64 billion dollars, 
making it Canada’s costliest natural 
disaster.

Canada has no formal process for 
conducting case studies on WUI fires to 
help identify how future fires can be 
prevented or impacts reduced. As a result, 
very few field-based studies of WUI events 
have been conducted in Canada.

This report, authored by wildland fire 

experts from ForestWise Environmental 

Consulting and the Canadian Forest 

Service, initiated by ICLR, and sponsored 

by SCC, serves as a foundation and is a 

first step toward creating best practices 

for WUI fire exposure and impact case 

studies in Canada. The report also 

explores what a comprehensive 

methodology might look like. It addresses 

scientific, operational, and administrative 

aspects of implementing WUI fire case 

study research. Such studies are vital to 

address knowledge gaps and improve  > 

New ICLR report: 

https://www.iclr.org/
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ICLR’s Simonovic named Fellow of the Royal Society of Canada

The Royal Society of Canada released a list 
of its newest Fellows September 8, 2020, 
including Western Engineering/ICLR’s 
Slobodan P. Simonovic. Dr. Simonovic 
serves as ICLR’s Director of Engineering 
Studies.

New Fellows were inducted into the RSC 
during an online ceremony held on 
November 27.

According to the Royal Society’s ‘Class of 
2020’ document, “Slobodan P. Simonovic 
has made seminal contributions to the 
development of systems engineering 
approaches to the planning, designing 
and managing of complex water resources 
systems in the search for sustainable and 
robust physical and societal solutions, 
based on stakeholders’ value systems and 
ethical principles. He has utilized multiple 

approaches for 
addressing subjective 
and objective 
uncertainties in 
managing water 
resources systems.”

Dr. Simonovic is 
globally recognized 
for his unique 

interdisciplinary research in Systems 
Analysis and the development of 
deterministic and stochastic simulation, 
optimization, multi criteria analysis, and 
other decision-making methodologies.  
His work addresses challenging system of 
systems problems lying at the confluence 
of society, technology and the 
environment and has been applied with a 
sustainable development perspective in 
water resources management, hydrology, 

energy, climate change and public 
infrastructure. His main contributions 
include modelling risk and resilience of 
complex systems. He has published over 
630 professional publications (over 250 in 
peer reviewed Journals) as well as three 
major textbooks. He has delivered over 
300 keynote and invited talks and was 
inducted into the Canadian Academy of 
Engineering in June of 2013.

Founded in 1882, the Royal Society of 
Canada (RSC) comprises the Academies  
of Arts, Humanities and Sciences, and  
The College of New Scholars, Artists and 
Scientists. The RSC recognizes excellence, 
advises the government and the larger 
society, and promotes a culture of 
knowledge and innovation in Canada  
and with other national academies around 
the world.

mitigation measures that reduce structural 
vulnerability, ignition, and loss.

“As we have seen earlier this year in 
Australia, and over the past few months 
in places like California and Colorado, 
WUI fire events can be extremely 
impactful, leading to injuries, loss of life, 
loss of property and societal disruption. 
More and better structured case study 
research on such events will give us a 
much better picture of how each play out, 

providing a better understanding of how 
we can reduce the risk of WUI fires going 
forward,” said Paul Kovacs, executive 
director of the Institute for Catastrophic 
Loss Reduction.

“Standardization is an important tool to 
protect Canadian communities from 
natural disasters,” said Chantal Guay, 
CEO of the Standards Council of Canada. 
“This report is an excellent example of 
how, working together, SCC and ICLR, 

supported by a dedicated group of 
wildland fire experts, are helping drive 
Canada’s safety, health, well-being, and 
economic prosperity. Protecting what we 
have is especially important in these 
exceptionally challenging times.”

Developing a method for conducting 
wildland/urban interface fire case study 
research can be downloaded at   
www.iclr.org.
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