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MPRI Synthesis & Legacy Initiative Update 

Figure: Representations of oil spill response techniques. © Illustration 
by A. Rahimi. Reprinted from Journal of Hazardous Materials 419, 
126425, Mahammadiun et al. (2021) with permission from Elsevier. land 
Shipwreck 

Oil Spill Response Artwork
Throughout this issue you will see various pieces of artwork depicting various aspects of oil spill response created by Arezoo Rahimi, 
Master of Art in illustration. These works were commissioned by Saeed Mahammadiun, PhD in the School for Engineering at University of 
British Columbia Okanagen to provide a graphical illustration of the concepts under the MPRI-funded sub-project Intelligent Computa-
tional Techniques for Marine Oil Spill Management (for description of this project see page 4) .  

“I initially had the idea to combine art and science in my research to make it more 
interesting and almost tangible�” says Saeed, 

“I gave [the artist] the concept and explanations���, and she perfectly painted them��� 
We have used several paintings in our published papers, either as graphical abstracts 
or main figures.”

As announced in the Fall 2021 Issue, MPRI is undertaking a 
Synthesis and Legacy Initiative with the purpose of synthesizing and 
disseminating the achievements, advances and learnings from the 
MPRI research in a form that is accessible and useful for researchers, 
decision-makers and end-users.. This past Fall was busy, Working 
Groups, consisting of MPRI project researchers, were established for 
each of the six MPRI Program Areas. Led by the Program Area Leads, 
these groups are engaged with synthesizing the progress made 
under MPRI and its significance in terms of contribution to oil spill 

science and response. Workshops were held with MPRI researchers 
and technical advisors to set the paths forward for the synthesis 
process. Each Working Group is free to decide on their own approach 
for the synthesis, but outputs will include program area focused 
synthesis publications for the scientific peer-reviewed literature, 
and products aimed at the public and end-users.. We also held two 
virtual knowledge sharing and networking events (see page 7), and 
are moving forward with planning the International Oil Spill Science 
Conference (IOSSC) (see page 8). More to come in 2022. 

https://www.dfo-mpo.gc.ca
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Shoreline Deployment - Canadian/Circumpolar Oil Spill 
Response Viability Analysis (S-COSRVA)
by Ed Owens, Owens Coastal Consultants

Responding to oil spills in remote areas, particularly throughout 
the Canadian Arctic, to a large degree depends upon there being 
suitable logistics and environmental conditions to be able to 
deploy to the site with the appropriate equipment, materials, 
and personnel to meet shoreline treatment objectives that would 
accelerate recovery. Key elements of deployments include 
response resources, shoreline accessibility, waste management, 
and the provision of support for the response team personnel. 
The MPRI, which is the only Canadian Federal program on oil spill 
research that is focused on the integration of industry, academia, 
and government partners, has looked at this issue from two 
viewpoints. 

The first perspective is a recently completed Shoreline Treatment 
Feasibility Analysis that defines practical response options 
for a range of oil types on common shoreline types in coastal 
environments of Canada. This study identifies logical and effective 
shoreline treatment activities and supports the decision process 
through the identification of key concerns associated with each 
option in terms of consequences and trade-offs. The results of 

the analysis identify the relative importance of effort (logistics), 
potential environmental concerns, time to (operational) completion, 
and waste. The analysis also supports the decision process by 
providing explanations regarding why a treatment option is 
impractical, environmentally inappropriate, or involves a safety 
risk. 

The second perspective is an operational viability study that 
analyzes the environmental and physical factors that favour or 
constrain the deployment of equipment and personnel by land, 
sea, and air. This approach builds on a recently completed Arctic 
Council Emergency Prevention, Preparedness and Response 
(EPPR) project that developed a Circumpolar Oil Spill Response 
Viability Analysis (COSRVA) for marine response systems at sea. 
The framework for an onshore component (Shoreline Deployment 
- Canadian/Circumpolar Oil Spill Response Viability Analysis: 
S-COSRVA) that complements this offshore response analysis is 
being developed by the MPRI Oil Translocation team. The further 
development of the onshore response deployment viability analy-
sis will be supported by EPPR as a follow on to the foundation laid 
by the MPRI framework study.

Figure: Representation of 
components of an oil spill 
response. © Illustration by A. 
Rahimi. Reprinted from Journal 
of Hazardous Materials 419, 
126425, Mahammadiun et al. 
(2021) with permission from 
Elsevier. land Shipwreck Unified 
Command 

https://www.dfo-mpo.gc.ca
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Intelligent Computational Techniques in Marine Oil Spill
Management
by Saaed Mohammadium, University of British Columbia 
Okanagen (UBCO)

Growing human activities in the Arctic/sub-Arctic regions have 
increased the oil spill risk in Canadian offshore waters. Oil spills 
may have catastrophic environmental, human health, and 
socio-economic consequences. The adverse impacts of oil spills 
can be minimized through effective marine oil spill management 
(MOSM). An integrated MOSM system consists of several sig-
nificant components, including oil spill detection and monitoring, 
response method selection, optimization and implementation, and 
oily waste management. Response operation is a time-sensitive 
task in which different decisions 
should be made promptly based 
on some complex information. 
Intelligent computational 
techniques, such as artificial 
intelligence and soft-computing 
techniques, can be used to 
identify subtle patterns among 
various influential factors to 
facilitate the selection of the 
best management strategies in a 
timely manner. 

Supported by MPRI, researchers 
at the UBCO have developed 
several intelligent decision-mak-
ing tools to help oil spill response 
practitioners select the best 
response strategy in harsh 
environments. These tools work 
based on fuzzy decision tree and 

metaheuristic optimization techniques. The research team consists 
of: Saeed Mohammadiun (Ph.D. candidate), Saba Saleem (M.A.Sc. 
graduate), and Dr. Guangji Hu (Postdoc Research Associate) 
working under the supervision of Drs. Rehan Sadiq and Kasun 
Hewage at the School of Engineering. In their recent work, they 
have critically reviewed studies investigating the application of 
computational techniques in MOSM, summarized their important 
findings, and addressed significant challenges in this field. The 
research team has also developed a life cycle assessment-based 
framework to select the best strategy for the management of oily 
wastes generated from response operations by comprehensively 

addressing the life cycle environ-
mental impacts and costs. 

The results have recently 
published three peer-reviewed 
articles related to the application 
of intelligent computational 
techniques in MOSM in the 
Journal of Hazardous Materials, 
Knowledge-based Systems, and 
Marine Pollution Bulletin.

For less technical overviews of 
this work and its relevance for 
real world situations, the research 
was also featured in a recent 
UBCO News release “When 
it comes to oil spills, experts 
should turn to artificial intelli-
gence” and an Ask AI Podcast 

“How can AI help to mitigate 
catastrophic oil spills?”.

Figure: UBC Okanagan research team - left, middle, and right: Dr. Rehan Sadiq, Dr. 
Guangji Hu, and Dr. Saeed Mohammadiun (Photo: © S. T. Wanniarachchi). Inset: 
Saba Saleem

Figure: Representation of intelligent computational decision-making 
for oil spill response. © Illustration by A. Rahimi. Reprinted from 
Knowledge-based Systems 213, 106676, Mahammadiun et al. (2021) 
with permission from Elsevier. land Shipwreck 

https://www.dfo-mpo.gc.ca
https://doi.org/10.1016/j.jhazmat.2021.126425
https://doi.org/10.1016/j.knosys.2020.106676
https://doi.org/10.1016/j.marpolbul.2020.111705
https://news.ok.ubc.ca/2021/10/13/when-it-comes-to-oil-spills-experts-should-turn-to-artificial-intelligence/
https://news.ok.ubc.ca/2021/10/13/when-it-comes-to-oil-spills-experts-should-turn-to-artificial-intelligence/
https://news.ok.ubc.ca/2021/10/13/when-it-comes-to-oil-spills-experts-should-turn-to-artificial-intelligence/
https://news.ok.ubc.ca/2021/10/13/when-it-comes-to-oil-spills-experts-should-turn-to-artificial-intelligence/
https://www.askai.org/post/e32-how-can-ai-help-to-mitigate-catastrophic-oil-spills
https://www.askai.org/post/e32-how-can-ai-help-to-mitigate-catastrophic-oil-spills
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New MPRI Projects for 2021-22 
MPRI solicited proposals for new one-year projects to finish 
by March 31, 2022. Through both open call and directed call 
processes, seven new projects have been awarded funding.

Title: Ohmsett mesocosm studies for evaluating dispersant 
effectiveness on weathered and/or photooxidized Canadian oil

Lead: Michel Boufadel, New Jersey Institute of Technology

Objectives(s): Conduct oil dispersion studies at the Ohmsett 
wave tank in New Jersey to evaluate the dispersant effective-
ness of Corexit 9500 on weathered oils pertinent to Canadian 
waters at various weathering states, including photooxidation, 
and evaluate new and existing oil dispersion models.  

Title: Environmentally friendly lignin-based dispersant for 
enhancement of oil dispersion and entrapment of hydrocarbons

Lead: Ying Zheng, Western University

Objectives(s): Develop an eco-friendly lignin-based biodegrad-
able dispersing agent for the cleanup of oil spills on open 
waters. The efficacy, effectiveness and toxicity of this spill 
treating agent will be assessed and compared to a traditional 
chemical dispersant. 

Title: Modeling the genesis and fragmentation of oil particle 
aggregates

Lead: Michel Boufadel, EnvHydro Corp. 

Objective(s):To better understand (a) the processes impacting 
the formation and disintegration of oil particle aggregates; (b) 
the impact of oil particle aggregates on the fate of oil, including 
how the size and pathways for oil particle aggregate formation 
impact the weathering of oil; and (c) develop a mechanistic 
model that combines droplet formation and disintegration with 
the attachment of particles on the oil droplets.

Title: Mesocosm-scale in-situ burning study at the Churchill 
Marine Observatory 

Lead: Feiyue Wang, University of Manitoba

Objective(s): To conduct mesocosm experiments at University of 
Manitoba’s Churchill Marine Observatory to address knowledge 
gaps on ignitability, burn rate and efficiency, and environmental 
impacts (smoke and residue) of in-situ burning of two different 
oils weathered un-der conditions that are relevant to cold 
Canadian offshore waters in the presence of sea ice.

Title: Inter-laboratory comparison of protocols for oil emulsifi-
cation

Lead: Michel Boufadel, New Jersey Institute of Technology

Objective(s): This project will: (a) compare bench-scale testing 
protocols of the formation of water-in-oil emulsions developed 

by different research groups to understand the variability of 
measured emulsion properties; (b) compare emulsion properties 
between bench-scale tests and meso-scale experiments; and 
(c) develop a “standard” meso-scale testing protocol that more 
closely represents the conditions that oil slicks might encounter 
at sea.

Title: Inshore trials of robotic autonomous underwater vehicle 
technology for oil spill reconnaissance and delineation using an 
environmentally friendly proxy

Lead: Neil Bose, Memorial University of Newfoundland

Objective(s): To conduct field trials to test Memorial’s Explorer 
autonomous underwater vehicle (AUV) and underwater glider 
intelligent mission control software and sensors developed 
under MPRI that enables tracking and delineation of oil plumes 
using artificial intelligence approaches.   

Title: Insights into vertical crude oil movement in sea ice: a 1D 
model to improve oil spill response and preparedness in ice 
covered waters

Lead: Marc Oggier, University of Alaska Fairbanks

Objective(s): To develop a 1D model to track crude oil migration 
through sea ice by integrating seasonal sea ice evolution. 
The model will be validated against laboratory data and be 
developed into a 3D framework that can be integrated into 
existing oil spill trajectory models.

Title: Potential field exposures and aquatic toxicity to inform 
improvement of laboratory protocols

Lead: Deborah French-McKay, RPS Group Inc.

Objective(s): To: (a) review current protocols used in laboratory 
and field toxicity/risk assessment to recommend improvements 
for predicting levels of impact of released oil on the environment 
and rates of recovery; (b) quantify expected exposures to organ-
isms over time for a range of spill and oil types under different 
environmental conditions using representative data from oil fate 
and exposure models; and (c) apply existing and developing 
models, which include the identified acute toxicity mechanisms, 
to demonstrate influential factors on expo-sure time histories.

Title: Development and examination of three-dimensional 
(3D) models to simulate the trajectory and fate of spilled oil in 
marine environments within a Canadian context

Lead: Zhi Chen, Concordia University

Objective(s): To develop and validate a comprehensive 3D oil 
spill model that predicts the oil trajectory and fate of dispersed 
and dissolved oil from surface and subsurface releases.

https://www.dfo-mpo.gc.ca
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Figure: Researchers on board R/V William Ken-
nedy during 2019 Hudson Bay expedition (Photo 
courtesy of G. Stern)

Figure: Collecting water samples for genomic analysis 
(Photo courtesy of G. Stern)

Community Engagement in Monitored Natural Attenuation 
of Hydrocarbons in the Arctic 
by Gary Stern, University of Manitoba

The ongoing success of the MPRI project “Baseline monitoring of 
hydrocarbon contaminants and microbial genomics along the Kivalliq 
transportation corridor” led by Dr. Gary Stern (University of Manitoba) 
can be attributed to the strong partnerships forged between Stern’s 
ArcticNet project and a $10.7 M Genome Canada Large Scale Applied 
Research project (2016-2022) led by Drs. Gary Stern and Casey 
Hubert (University of Calgary) entitled “GENICE: Microbial Genomics 
for Oil Spill Preparedness in Canada’s Arctic Marine Environment”. 
Together these projects studied the use of microbial genomics and 
oil chemistry  to generate credible, science-based knowledge on 
the role and potential of bioremediation of oil by naturally occurring 
microorganisms in Arctic marine environments. Based on Inuit Qau-
jimajatuqangit principles, natural and social scientists, and residents 
of four Kivalliq communities (Baker Lake, Arviat, Chesterfield Inlet 
and Rankin Inlet) practiced Piliriqatigiinniq (working together for a 
common cause) to accelerate the achievement of common goals, 
including Avatittinnik Kamatsiarniq (respect and care for the land, 
animals, and the environment). 

Results generated were also used to facilitate the development of 
relevant policies and practices  pertaining to gaps in spill response 
knowledge and capacity at the local, national, and international 
levels. For example, we are currently working on a policy paper 
entitled “Updating spill response for the 21st century: Microbial 

genomics-informed environmental monitoring in the monitored 
natural attenuation of hydrocarbon spills in the Canadian Arctic.” 

Collectively, the combined success of these projects over the last 
four years created the foundation for a second successful Genome 
Canada Large Scale Applied Research project (2021-2025) entitled 
“GENICE II: Reimagining Monitored Natural Attenuation as an Oil Spill 
Response Tool in the Arctic”. This $6.7 M project is led by Drs. Gary 
Stern and Eric Collins from the University of Manitoba and will use a 
co-development approach (working closely with Inuit, government 
organizations and industry) to continue to evaluate the scientific, 
social, economic, and governance justifications for monitored natural 
attenuation; to test whether it provides value in terms of cost and net 
risk reduction if used alone or in combination with other response 
interventions should a spill occur in an Arctic marine environment;  
and to measure the confidence that these activities provide to local 
communities and other actors that environmental protections and 
biodiversity are being maintained. 

https://www.dfo-mpo.gc.ca
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Fall 2021 Networking - Synthesis & Legacy Events 
MPRI Student Research Forum

The Forum was a two day virtual event held September 23-24, 
2021 to spotlight the research and achievements of students and 
young professionals working on MPRI supported projects. Over 
150 people, including students and  professionals in the oil spill 
science and response field, attended the event to hear 39 up and 
coming researchers discuss their completed and ongoing projects. 
The event also included a panel discussion and networking 
session on career planning and development in the field with 
government (Shannon Stuyt, Canadian Coast Guard), industry (Dr. 
Maria Hartley, Chevron) and academia (Dr. Helen Zhang, Memorial 
University).

MPRI Research Workshop

On Nov 2-4, the 2021 MPRI Workshop, was held jointly with the 
Industry Technical Advisory Committee (ITAC) Mini-forum. Hosted 
by Concordia University, this virtual event highlighted some of the 
latest in science, technology, and operational advances in oil spill 
preparedness and response from ITAC and MPRI members. The 
first day featured the ITAC Mini-forum, with presentations by ITAC 
subject matter experts, as well as a general update on MPRI by Dr. 
Ken Lee. ITAC talks included:

• An overview of ITAC’s role in Oil Spill Science & Technology, 
Paul Schuler and Rob Holland, Oil Spill Response Limited 
(OSRL)

• Study on Subsea Dispersant Injection effects on volatile 
organic compound Exposures to Surface Workers, Roger 
Prince (retired scientist)

• Subsea mechanical dispersion research, Per Johan Brandvik, 
SINTEF

• Planning and building oiled wildlife response Preparedness, 
Hugo Nijkamp, Sea Alarm 

• Rapid Field Test to evaluate slick dispersibility, Victoria Broje, 
Shell Exploration & Production Company

• Plastic “Nurdle” Response in Sri Lanka, Rob James, OSRL

This was followed by the two-day MPRI Workshop. The theme of 
this year’s workshop was “Contributions of MPRI to Advances in 

Oil Spill Science and Response”. Talks over the two days focused 
on the key questions, problems or knowledge gaps the funded 
projects are trying to address and how the results can inform 
and be applied to enhancing oil spill research, response and 
decision-making in Canada. The first day featured overviews of 
each of the MPRI Program Areas, while the second provided a 
deeper look into a few specific projects. 

• Shoreline Response Decision Support Tool Job Aid, Ed Owens, 
Owens Coastal Consultants 

• Highlights of Oil Translocation Team in Knowledge Dissemin-
ation and Promotion, Chunjiang An, Concordia University 

• Strategic Support for Oil Spill Response: Modelling the 
Ecosystem Impacts of Spills in the Salish Sea, Sara Mynott, 
University of Victoria

• Quantifying the Impact of Dispersants, Michel Boufadel, New 
Jersey Institute of Technology 

• Environmentally friendly lignin-based dispersant for 
enhancement of oil dispersion and entrapment of hydrocar-
bons, Ying Zheng, Western University 

• Use of Dispersants for Marine Oil Spills in Canadian Waters: 
Recent Knowledge Advancement and Future Perspectives, 
Helen Zhang, Memorial University 

These talks stimulated some engaging questions and comments 
amongst the attendees. The last two days were capped off with 
open discussions led by Dr. Ken Lee, Paul Schuler (OSRL/ITAC) and 
Ann Hayward Walker (independent consultant) on international 
collaboration, MPRI legacy and next steps for oil spill response 
research.  Over 175 people attended this engaging and informative 
event, and stimulated excitement to continue the conversations in 
person at the upcoming IOSSC 2022 in Halifax in October.

Figure: Deploying a sediment mooring with oil-coated 
adsorbents in Godthåbsfjord, Greenland to investigate 
oil biodegradation in the Arctic. PHOTO: ©L. Vergeynst 
(Aarhus University) 

https://www.dfo-mpo.gc.ca
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More information
Resources 
www�dfo-mpo�gc�ca/science/partnerships-partenariats/research-recherche/mpri-irmp/index-eng�html

Email 
DFO�OPP�MPRI-PPO�IRMP�MPO@dfo-mpo�gc�ca

Upcoming Events
International Oil Spill Science Conference
October 4-7, 2022 (Halifax, NS, with virtual option)

The conference will feature presentations and panel discussions on the results of 
MPRI-funded research projects as well as other major national/international studies 
relating to MPRI’s program areas. The deadline to submit an abstract has been 
extended to June 17, 2022. Please visit the Conference website for more information!

On Nov. 17, 2021 MPRI’s Ken Lee was one of nine recipients of the 2021 Pacific States/British Columbia Task Force’s Legacy 
Award in honour of their efforts to improve oil spill prevention and planning across the West Coast. 

The award recognizes individuals and entities that “perform exemplary 
work in the areas of oil spill prevention, preparedness, response and 
recovery. Exemplary work is defined as successful efforts that go 
beyond regulatory requirements to prevent, prepare for, respond to 
and recover from oil spills”. Winners are selected for accomplishments 
that demonstrate innovation, management commitment, and improve-
ments in oil spill prevention, preparedness or response resulting in 
enhanced environmental protection.  Want to see the award ceremony, 
watch it online

According to the Task Force, Ken received this award: 

“For outstanding achievements in establishing and 
directing the successful Multi-Partner Research Initiative 

(MPRI) program, improving preparedness and response tools that bring long-term benefits to the oil 
spill response community in BC, Canada and globally, and for his excellent leadership in national and 
international spill preparedness and response”� 

Legacy of MPRI National Senior Science Advisor Recognized

Figure: Halifax Harbour 

https://www.dfo-mpo.gc.ca
https://www.dfo-mpo.gc.ca/science/partnerships-partenariats/research-recherche/mpri-irmp/index-eng.html
mailto:DFO.OPP.MPRI-PPO.IRMP.MPO%40dfo-mpo.gc.ca?subject=
https://sites.events.concordia.ca/sites/mpri/en/international-oil-spill-science-conference-2022/home
https://www.youtube.com/watch?v=v680dgHWOnw

