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The Council of Canadian Academies
Science Advice in the Public Interest
The Council of Canadian Academies (the Council) is an
independent, not-for-profit organization that supports
independent, science-based, authoritative expert assessments
to inform public policy development in Canada. Led by a
Board of Governors and advised by a Scientific Advisory
Committee, the Council’s work encompasses a broad
definition of science, incorporating the natural, social, and
health sciences as well as engineering and the humanities.
Council assessments are conducted by independent,
multidisciplinary panels of experts from across Canada
and abroad. Assessments strive to identify emerging issues,
gaps in knowledge, Canadian strengths, and international
trends and practices. Upon completion, assessments provide
government decision-makers, researchers, and stakeholders
with high-quality information required to develop informed
and innovative public policy.
All Council assessments undergo a formal report review and
are published and made available to the public free of charge
in English and French. Assessments can be referred to the
Council by foundations, non-governmental organizations,
the private sector, or any level of government.
The Council is also supported by its three founding
Member Academies:
The Royal Society of Canada (RSC) is the senior national
body of distinguished Canadian scholars, artists, and scientists.
The primary objective of the RSC is to promote learning and
research in the arts and sciences. The RSC consists of over
2,000 Fellows — men and women who are selected by their
peers for outstanding contributions to the natural and social
sciences, the arts, and the humanities. The RSC exists to
recognize academic excellence, to advise governments and
organizations, and to promote Canadian culture.

The Canadian Academy of Engineering (CAE) is the national
institution through which Canada’s most distinguished
and experienced engineers provide strategic advice on
matters of critical importance to Canada. The Academy is
an independent, self-governing, and non-profit organization
established in 1987. Fellows are nominated and elected by
their peers in recognition of their distinguished achievements
and career-long service to the engineering profession.
Fellows of the Academy, who number approximately 600,
are committed to ensuring that Canada’s engineering
expertise is applied to the benefit of all Canadians.
The Canadian Academy of Health Sciences (CAHS)
recognizes individuals of great achievement in the academic
health sciences in Canada. Founded in 2004, CAHS has
approximately 400 Fellows and appoints new Fellows
on an annual basis. The organization is managed by a
voluntary Board of Directors and a Board Executive. The
main function of CAHS is to provide timely, informed,
and unbiased assessments of urgent issues affecting the
health of Canadians. The Academy also monitors global
health-related events to enhance Canada’s state of readiness
for the future, and provides a Canadian voice for health
sciences internationally. CAHS provides a collective,
authoritative, multidisciplinary voice on behalf of the health
sciences community.
www.scienceadvice.ca
@scienceadvice

iv

Commercial Marine Shipping Accidents: Understanding the Risks in Canada

Workshop Participants
James R. Parsons (Chair), Academic Director, Marine
Institute of Memorial University (St. John’s, NL)
Mary R. Brooks (Steering Committee), Professor Emerita,
Dalhousie University (Halifax, NS)
Michael C. Ircha (Steering Committee), Senior Advisor,
Association of Canadian Port Authorities; Adjunct Research
Professor, Carleton University (Ottawa, ON); Professor
Emeritus and Associate Vice-President (Academic) Emeritus,
University of New Brunswick (Fredericton, NB)
Francis Wiese (Steering Committee), National Marine
Science Lead, Stantec Consulting (Anchorage, AK)
Sean Broadbent, Postdoctoral Fellow and Research
Director, Environmental Management Planning Group,
Simon Fraser University (Vancouver, BC)
Rosaline Canessa, Associate Dean, Faculty of Social
Sciences, and Associate Professor, Department of Geography,
University of Victoria (Victoria, BC)
Jackie Dawson, Canada Research Chair in Environment,
Society and Policy, and Associate Professor, Department of
Geography, University of Ottawa (Ottawa, ON)
Hadi Dowlatabadi, Canada Research Chair in Applied
Mathematics and Global Change, Institute for Resources
Environment and Sustainability, University of British
Columbia (Vancouver, BC)
Gordon Houston, Proprietor, Gordon Houston & Associates
(Vancouver, BC)

Raymond W. Johnston, Special Advisor, Chamber of
Marine Commerce (Ottawa, ON); President, Green Marine
Management Corporation (Québec, QC)
Timothy Keane, Senior Manager, Arctic Operations and
Projects, Fednav Limited (Montréal, QC)
Serge A. Le Guellec, President and General Manager,
Transport Desgagnés Inc. (Québec, QC)
Jérôme Marty, Science Advisor, Fisheries and Oceans
Canada (Ottawa, ON)
Barbara Neis, FRSC, University Research Professor,
Department of Sociology, Memorial University; Senior
Research Associate, SafetyNet Centre for Occupational
Health and Safety Research (St. John’s, NL)
Paul O’Reilly, Senior Vice President, Marsh Canada Limited
(Toronto, ON)
Ronald Pelot, Professor, Department of Industrial
Engineering, and Assistant Dean, Engineering Co-operative
Education, Dalhousie University: Associate Scientific
Director, MEOPAR NCE (Halifax, NS)
Robert Powell, Lead Specialist, Priority Conservation,
WWF Canada (Vancouver, BC)
Victor M. Santos-Pedro, Former Director, Marine Safety,
Transport Canada (Ottawa, ON)
Claudio Verconich, Vice President – Marine, Global
Special Projects and Underwriting, Liberty International
Underwriters, Liberty Mutual Group (Toronto, ON)

v

Message from the Chair

Message from the Chair
The Steering Committee wishes to thank the Clear Seas Centre for Responsible Marine Shipping for asking the Council
to undertake this workshop. This report would not have been possible without the expertise and engagement of workshop
participants, and all those who took the time to give critical input into the report through the peer-review process and
the survey. We would also like to thank Erik Lockhart from the Executive Decision Centre at the Queen’s School of
Business for facilitating the workshop. Finally, the Steering Committee would like to thank the Council’s project team
for its excellent work throughout this process.

Captain Dr. James R. Parsons, Chair
Workshop Steering Committee on the Risks of Marine Shipping in Canadian Waters

Project Staff of the Council of Canadian Academies
Assessment Team:

Tijs Creutzberg, Program Director
Jennifer Bassett, Research Associate
Laura Bennett, Research Associate
Rebecca Chapman, Research Associate
Suzanne Loney, Research Associate
Weronika Zych, Program Coordinator

With assistance from:

Erik Lockhart, Associate Director, Queen’s University Executive Decision Centre,
Workshop Facilitator
Jody Cooper, Editorial Consultant
François Abraham, Certified Translator, Communications Léon inc., Translation English-French
Accurate Design & Communication Inc., Report Design

vi

Commercial Marine Shipping Accidents: Understanding the Risks in Canada

Report Review
This report was reviewed in draft form by the five individuals listed below — a group of reviewers selected by the Council
of Canadian Academies for their diverse perspectives, areas of expertise, and broad representation of academic, industrial,
policy, and non-governmental organizations.
The reviewers assessed the objectivity and quality of the report. Their submissions — which will remain confidential — were
considered in full by the Steering Committee, and many of their suggestions were incorporated into the report. They
were not asked to endorse the conclusions, nor did they see the final draft of the report before its release. Responsibility
for the final content of this report rests entirely with the Steering Committee and the Council.
The Council wishes to thank the following individuals for their review of this report:
M. Tundi Agardy, Executive Director, Sound Seas (Bethesda, MD)
David Cardin, Former Advisor, Canadian Transportation Act Review Panel; Former President, Maersk Canada
(Rockwood, ON)
Stephanie E. Chang, Professor, School of Community and Regional Planning (SCARP), and Institute for Resources,
Environment, and Sustainability (IRES), University of British Columbia (Vancouver, BC)
Claude Comtois, Professor, Department of Geography, Université de Montréal (Montréal, QC)
Peter G. Noble, FCAE, Principal Advisor, Noble Associates, Inc.; Past-President, the Society of Naval Architects and
Marine Engineers (SNAME) (Spring, TX)

vii

Executive Summary

Executive Summary
Over the past few decades, commercial marine shipping
has benefited from a number of developments ranging
from improved traffic control technology and better ship
designs, to a strengthened regulatory regime and enhanced
industry safety procedures. These and other changes have
all helped contribute to a notable drop in marine shipping
accidents, ship losses, and marine oil spills. Though efforts
continue to further improve marine safety, public scrutiny
of shipping has been heightened in recent years. The risks
associated with opening the Arctic to greater ship traffic,
increasing marine shipments of oil from Canada’s oil sands,
and the growth in vessel size, especially of container ships,
have all contributed to this awareness.
Amidst these developments, this study seeks to contribute
to a national dialogue about acceptable levels of risk. It
identifies the risks of commercial marine shipping accidents
across Canada’s regions and for different cargo types, while
highlighting gaps in understanding and areas for further
research. To this end, risk is characterized in terms of
two central elements: the likelihood that accidents will
occur, and the magnitude and severity of resulting impacts.
The study was commissioned by the Clear Seas Centre
for Responsible Marine Shipping and is the outcome
of a workshop process and survey that sought input
and consensus from a diverse group of experts from
across Canada with backgrounds in academia, industry,
and government.
LI KE LI HO O D AND I M PAC T OF COM M ER C IAL
M A R I N E S H I P P I NG ACC I DE NT S I N CANADA

This study makes clear that Canada’s waters as a whole
have been getting safer over the past decade, with
fewer commercial marine shipping accidents. Accidents
nonetheless do occur yet typically do not result in large
impacts. Indeed, for a commercial shipping accident to
occur and result in an impact of significance, multiple
factors (e.g., weather, type of cargo, vessel age, timing
of accident) must coalesce against a backdrop of a large
body of regulations, safety protocols, and practices in
place, which serve to mitigate risks. An accident such as
a grounding or collision may damage the vessel, but not
necessarily lead to any wider negative social, economic,
health, or environmental effects. Further, the statistics
show that most marine accidents occur in confined waters
(harbours, rivers, canals) where response regimes are in
place to react quickly.

With few accidents in Canada, much of the evidence on
the environmental, economic, social, and health impacts
of marine shipping accidents comes from elsewhere. This
evidence underscores the fact that large oil spills, because
of the severity of their impact, present a significant risk
to Canada. Environmental impacts, both immediate and
longer term, can lead to a number of subsequent social,
economic, and health impacts that increase the overall
degree of risk associated with oil spills. The evidence also
makes clear, however, that shipment of certain hazardous
and noxious substances (HNS) such as pesticides may pose
as significant a risk (if not greater) as oil — not least because
of Canada’s underdeveloped HNS spill response system, as
noted by Transport Canada’s Tanker Safety Expert Panel in
2014. In the absence of further research on how substances
classified as HNS behave in a marine environment, as well
as public data on the frequency of HNS shipments, it is
difficult to further qualify this risk.
R EGIONAL VAR IATIONS IN R ISK S
OF AC C IDENTS

Different regions face very different risk profiles owing to
variances in main types of cargo, risk prevention policies
such as moratoriums or pilotage zones, and waterway
characteristics, including the degree of ecological sensitivity
or the number of constrained waterways. Local economic,
social, and cultural contexts further contribute to the diverse
risk profiles across regions.
Although British Columbia (Pacific region) experiences
the highest level of shipping activity, the accident rate and
the nature of the cargo shipped, together with current and
planned moratoriums, suggest it has a relatively low risk
profile compared to other regions. Sensitive marine ecology
and geography, a tourism industry heavily tied to marine
resources, and the potential impacts on First Nations coastal
communities, however, elevate the possible consequences
of any accident. Tanker shipments of oil and petroleum
products could increase with proposed pipeline projects,
which would in turn increase the risk profile of the region.
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The risk profile of the St. Lawrence River and the Great
Lakes (Central region) is quite different. The St. Lawrence
River experiences the highest level of commercial marine
incidents and accidents in Canada and the second highest
accident rate, after Northern Canada. However, accidents in
this region are the least likely to lead to fatalities or serious
injuries, potentially because many are minor events such
as strikings along canals, where ships are moving at lower
speeds. The proximity of major shipping routes to densely
populated cities, the potential economic disruption, and the
fact that the St. Lawrence River and Great Lakes provide
drinking water for millions would add to the impact should
a major accident occur. Increased shipment of crude and
petroleum products would in turn increase the risk profile
in the region.

R ESEAR C H AND DATA GAPS

The Maritimes and Newfoundland and Labrador (Atlantic
region) as a whole ship more crude oil than any other
region in Canada. Though harsh weather conditions and
the presence of ice increase the likelihood of an accident
in this region, accident rates are relatively low. Nonetheless,
the reliance on fisheries (including aquaculture) and
tourism, would heighten the social and economic impacts
of a significant accident.

As for impacts associated with commercial marine shipping
accidents, more research is needed on the environmental
impacts of HNS, diluted bitumen, and spills in freshwater
and cold environments. This research will allow for a better
understanding of the extent of their impacts, which in turn
can provide a better account of their risk and help improve
preparedness and response.

In Northern Canada where traffic levels are currently low,
the factors that can potentially lead to a shipping accident
are several and include inadequacy of navigation aids and
port infrastructure, ice, and harsh weather conditions. This
likely explains why the Arctic experiences a disproportionate
number of accidents. There is wide consensus on the
sensitivity of the environment and the potential seriousness
of impact should a pollution event occur. Furthermore, the
Arctic’s remoteness can compromise response efforts, and
with the absence of a dedicated spill response organization,
the potential for impact is elevated.

Current gaps in data and research limit the degree to
which Canada’s commercial marine shipping risks can
be fully understood and measured. For risks to be better
characterized by stage of shipping or by cargo type, data
are needed on the causes, the stages at which incidents or
accidents occur, and the frequency of shipments by cargo type
and region. This latter data on commercial marine traffic are
now much more difficult to acquire since Statistics Canada
terminated its publication of marine shipping statistics after
releasing 2011 data. Publicly available Canadian statistics
on spills, in particular, are found wanting, lacking in the
completeness and consistency necessary to understand the
breadth of pollution events across Canadian waters.

There are also gaps in the understanding of social, economic,
and health risks directly associated with major accidents,
such as potential disruptions to industry supply chains. More
insight into these impacts will come with the completion
of the Council’s expert panel assessment on the social and
economic value of commercial marine shipping in Canada,
also commissioned by the Clear Seas Centre for Responsible
Marine Shipping and due for release in 2017.

