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Abstract  
 

Ports such as Sept-Îles play an increasingly important role supporting industrial developments 
in the Arctic and near-Arctic regions. International standards play an important role in helping to 
ensure that these activities take place with minimal environmental and health impacts.  

This paper will give a flavour of the standards work that has been on-going with regard to the 
oil and gas industry under the International Standards Organization from a Canadian perspective. 
It is critical that the oil and gas community develop a social license in the Arctic as they have 
been able to do in southern locations. This largely relates to the fact that Arctic and northern cold 
climate region environments are especially sensitive to human disturbance, and also that the 
people inhabiting the North are strongly tied to the land in respect of their culture and 
livelihoods. If an oil spill were to occur in the Arctic, for example, this would have a much more 
severe and pronounced consequence on the environment and the people in the North than in the 
South.  

Standards have a built-in change process that is easier to update than regulations. This will be 
even more valuable in the Arctic context given the changes that are expected to occur in the 
Arctic with respect to changing climatic and environmental conditions, changes in the 
accessibility of northern resources, and the likely subsequent increase in resource development 
activity. The development process also provides industry participants and interests with a 
decision-making role in respect of the ultimate content of the standards, thereby effectively 
giving industry a voice in terms of instruments that can be referenced by regulation. 

 
1 Background 
 

In 2013, an international committee was created through the International Organization 
for Standardization (ISO) to establish international standards pertaining to Arctic oil and gas 
operations (i.e. ISO TC 67/SC8). At present, six international standards are well on their way to 
being developed and published, covering: the human working environment; escape, evacuation, 
and rescue; environmental monitoring; ice management; Arctic materials; and the collection and 
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use of Arctic met-ocean and environmental physical data.  
It is important to highlight that some of the most significant players involved with Arctic 

oil and gas activities are participating in this standards-development program. This may therefore 
provide a unique opportunity to bring together major industry players, regulators, and other 
stakeholder groups, such as local communities, academics and NGOs, especially the local 
communities that would be most impacted by oil spills, to help establish best practices and 
standards in this area.  

In future, it is envisioned by the organizing committee of this ISO effort that multiple 
additional topics and different new work items (with the possibility of multiple new standards) 
could be developed through a future new Working Group on Arctic oil spill response, focused on 
ensuring the use of best practices / best available technologies in terms of Arctic and cold region 
oil spill response. This new effort on the general topic of Arctic oil spill response could cover a 
number of areas including oil spill detection, remediation, monitoring and others discussed in 
more detail in Section 4.2 below.  
 
1.1 Possibility for Oil Spills in Arctic and Cold Region Marine Environments 
 

There are a number of potential sources of oil spills in and affecting Arctic waters and 
marine environments. Oil and gas exploration and production activity, including that of drill rigs 
as well as all related vessel movements, are major potential sources of spills. Regardless of where 
spills occur in the Arctic, their effects are not confined by national boundaries. Even if it does not 
originate in Canadian waters, any spill in the Arctic could have devastating and far-reaching 
impacts – not only on where the spill occurs, but on other marine environments as well. In 
particular, Arctic oceanic circulation at the hemispheric scale could result in oil being dispersed 
across regions, meaning that oil spills in Russian, European or American portions of the Arctic 
could all have impacts on Canadian marine environments (Adams and Ives, 2012; National 
Energy Board, 2011 and 2015; Beaufort Sea Project Reports, 2010) 

With increasing navigability of Arctic marine waters, more traffic also presents risks from 
any oil spilled or discharged from these vessels. More vessel traffic is expected in the future, due 
to tourism, a shorter passage for ocean transportation, as well as the growth of industries such as 
Northern fisheries (International Tanker Owners Pollution Federation Limited, 2017a). 

The Polar Code for ships operating in polar waters came into force on January 1, 2017. The 
Polar Code is a binding international framework, developed under the International Maritime 
Organization (IMO), that relates to both ship safety and environmental issues related to discharges 
into the maritime environment from ships. The Polar Code applies only to certain classes of ships, 
and smaller vessels such as fishing boats and those entitled to sovereign immunity are exempt from 
the regulations (see International Maritime Organization, 2017a and b). The Polar Code does not offer 
guidance on oil-spill response, but deals with the prevention of oil releases from ships through 
regulation and ship design.  

Oil spills or discharges can also occur in conjunction with the transportation of material or 
consumables to Arctic communities or industrial facilities via marine transport. Here it is noted 
that most coastal communities depend on marine transport to receive much of their yearly 
supplies of fuel, food, clothing, and other material. Similarly, it is expected that increases in 
industrial activity, including mining, in the North will be supplied via marine transport. In the 
case of large-ship harbours such as that at Sept-Îles, there is always a risk that oil spills, both 
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large and small, can occur, and the standards being developed in this ISO effort provide guidance 
for those responsible for preparing to meet the challenge of such accidents.  

1.2 Objective of the Paper 
 

The objective of this paper is to review the work on standards being undertaken by 
Canada in the international forum of the standards community with regard to what has been 
accomplished recently in the area of the offshore oil industry. A proposal for a new international 
Working Group through the ISO on the topic of Arctic oil spill response will also be discussed. 
The aim and mandate of this yet to be formally proposed Working Group will be to draw upon 
international expertise, including from within Canada, to define one or a series of international 
standards that can be used for responding to oil spilt in Arctic and cold region environments.  

In a broad sense, in the oil spill response field, especially in the Arctic, the challenge has 
been to balance public expectation and industrial/government preparedness against the realities of 
the situation in the field. The current Arctic Operations Standards being prepared under the ISO 
have attracted a balance of industrial, academic and government experts in a number of important 
areas that relate to improving safety and lowering the risks of accidental spills. The current 
proposed extension of this work into the oil spill response area could expand the scope of this 
standards effort to provide an international measure of how to best approach the complex 
engineering, scientific and socio/economic issues involved in balancing the many factors that 
would constitute the optimum oil spill response in the Arctic and cold regions. A review of 
Canadian expertise is provided to show the extent of Canadian capability to contribute to the 
proposed extension of the existing ISO Standards program in this area.  

 
2 Existing Initiatives Related to Oil-spill Response in Arctic and Cold 

Regions  
 
 2.1 Centre for Earth Observing Sciences 
 

The Centre for Earth Observation Science (CEOS) was established in 1994 at the 
University of Manitoba with a mandate to research, preserve and communicate knowledge of 
Earth system processes using the technologies of Earth Observation Science. Research is 
multidisciplinary and collaborative, seeking to understand the complex interrelationships between 
elements of Earth systems and how these systems will likely respond to climate change. 
Although researchers have worked in many regions, the Arctic marine system is a unifying focus 
of activity. In 2012, CEOS, along with the Greenland Climate Research Centre (GCRC, Nuuk, 
Greenland) and the Arctic Research Centre (ARC, Aarhus, Denmark), established the Arctic 
Science Partnership, thereby integrating academic and research initiatives (Centre for Earth 
Observing Sciences, 2013 and 2016). 

The Churchill Marine Observatory, announced in 2015, is a research facility dedicated to 
the detection, impact and mitigation of oil spills in sea ice. It is located in Churchill, Manitoba, 
Canada’s only northern deep-water port, and was due to open at the end of 2017. The research 
will help address technological, scientific and economic issues pertaining to Arctic marine 
transportation, oil and gas exploration, and development throughout the Arctic. The project leader 
is David Barber, associate dean of research in the Clayton H. Riddell Faculty of Environment, 
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Earth and Resources at the University of Manitoba and Canada Research Chair in Arctic System 
Science (Churchill Marine Observatory, 2014) 

This facility brings together researchers from the universities of Manitoba, Calgary, 
Victoria, Laval, Dalhousie and Washington, as well as federal government departments. The 
facility will include two saltwater sub-pools designed to simultaneously accommodate various 
scenarios of oil spills in sea ice. Scientists will be able to study oil in actual Arctic seawater and 
sea ice (Churchill Marine Observatory, 2016) 

A workshop on Oil Spills in Ice-Covered Arctic waters (OSICA) was held on March 
13 ̶14, 2017, at the University of Manitoba that included the establishment of the OSICA 
Consortium. It is hoped that OSICA will serve as the mechanism to consolidate and coordinate 
Canadian research and technological development activities related to oil spills in ice-covered 
Arctic waters. We also hope that OSICA will partner with similar consortia in other 
countries, including the GRACE Consortium recently funded by the EU Horizon 2020 program.  
This new consortium is supportive of the establishment of international standards for oil-spill 
response as outlined in this paper and is prepared to provide experts to assist in the technical 
work associated with the development of these standards.  

2.2 The Arctic Council 
 

At an Arctic Council workshop held as part of a June 2016 Montréal meeting, the 
production of a report on spill prevention standards, an initiative led by the United States and 
Norway, was mentioned. The workshop was under the Emergency Prevention, Preparedness and 
Response (EPPR) Working Group of the Arctic Council, one of the six Working Groups of the 
Arctic Council (Arctic Council, 2015a and 2016a) 

The background is that the EPPR Strategic Plan was updated and approved by Senior 
Arctic Officials in March 2016 (Arctic Council, 2016b). The Strategic Plan reflects the inclusion 
of new responsibilities assigned to EPPR, including responsibility for maintaining the 
Operational Guidelines that implement the Agreement on Cooperation on Marine Oil Pollution 
Preparedness and Response in the Arctic (MOSPA) to which all Arctic Council countries are 
signatories. EPPR also supports the Agreement on Cooperation on Aeronautical and Maritime 
Search and Rescue (SAR) in the Arctic by addressing relevant lessons learned from SAR 
exercises and real incidents. In addition, EPPR, in cooperation with another of the Arctic Council 
Working Groups, Protection of the Arctic Marine Environment (PAME), will be responsible for 
following up implementation of the Framework Plan for Cooperation on Prevention of Oil 
Pollution from Petroleum and Maritime Activities in the Marine Areas of the Arctic, adopted by 
Arctic Council Ministers in Iqaluit in 2015.  PAME was also founded as part of the 1991 Arctic 
Environmental Protection Strategy and its work is continued by the 1996 Ottawa Charter that also 
established the Arctic Council (Arctic Council, 2015b) The PAME Secretariat is located in 
Akureyri, Iceland. PAME is the focal point of all Arctic Council activities related to the 
sustainable development of the Arctic marine environment and has a specific mandate to keep 
under review the adequacy of global and regional legal, policy and other measures, and where 
necessary to make recommendations for improvements that would support the Arctic Council’s 
Arctic Marine Strategic Plan (2004). PAME carries out activities as set out in bi-annual work 
plans approved by the Arctic Council on the recommendation of the Senior Arctic Officials. 
These activities led by PAME include circumpolar and 
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regional action programs and guidelines complementing existing legal arrangements aimed at 
protecting the Arctic marine environment from the effects of both land- and sea-based activities. 

The original mandate of EPPR was radiation emergencies, not the prevention of oil 
spills. In recent years, EPPR has stepped up its oil-spill expertise and there are now significant oil 
spill prevention experts in EPPR from participating countries. PAME takes the lead in developing 
guidance and looking at best practice in offshore petroleum activities. PAME developed the 
Arctic Offshore Oil and Gas Guidelines (1997, 2002, 2009) and the 2014 Systems Safety 
Management and Safety Culture Report that made recommendations for developing Arctic 
standards. At the same time as the Safety Culture Report came out, the Ministers launched the 
Task Force on Oil Pollution Prevention (TFOPP) to set up a Framework Agreement for 
prevention activities (Task Forces are directly under the Senior Arctic Officials and not part of 
any Working Group, and are set up as a mechanism to develop a multilateral agreement 
concerning the Arctic between States). Part of this Framework Agreement was to develop an 
overview of measures for improved safety and to promote standardization activities.   

Finally, another part of the TFOPP framework was encouraging cooperation between the 
circumpolar regulators. TFOPP assisted in the creation of two bodies independent from the Arctic 
Council, the Arctic Offshore Regulators Forum (AORF) and the Arctic Coast Guard Forum, to 
foster dialog among Arctic regulators  ̶  for petroleum operations this focuses on technical aspects 
of oil-spill prevention, such as capping and containment. 

As a result of the above actions, Norway contracted a report for EPPR, "Standardization 
as a tool for prevention of oil spills in the Arctic".   This report was delivered at the Arctic 
Council Ministerial meeting in Fairbanks in May 2017 (Arctic Council, 2016c) 

2.3 The International Association of Oil and Gas Producers (IOGP) Arctic Oil Spill   
Response Technology Joint Industry Programme (JIP)  
 

The International Association of Oil & Gas Producers (IOGP) is a global forum whose 
members identify and share best practices to achieve improvements in health, safety, the 
environment, security, social responsibility, engineering and operations. IOGP works with ISO 
on standards development for the oil and gas industry.  

In January 2012, nine members of the international oil and gas industry launched a 
collaborative effort to enhance Arctic oil spill response capabilities under the auspices of IOGP. 
This collaboration, called the Arctic Oil Spill Response Technology Joint Industry Programme 
(JIP), was established to expand industry knowledge of, and proficiencies in, Arctic oil spill 
response. 
Seven research projects are being conducted by JIP (Arctic Oil Spill Response Technology Joint 
Industry Programme, 2017a): 

§ Oil under ice 
§ Dispersed oil in ice 
§ Environmental impacts 
§ Trajectory modelling 
§ Oil-spill detection 
§ Mechanical recovery 
§ In situ burn 
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IOGP has been working with ISO to support the Arctic Operations standards effort by 

providing editorial support to the working groups.  

3 The ISO Arctic Oil and Gas Operations Standards Development 
Program 
 

Following consultation and recommendations from a report undertaken by Det Norske 
Veritas (DNV) and other key Arctic oil and gas industry participants (DNV & VNIIGAZ, 2012), 
the ISO Technical Committee (TC) responsible for developing ISO standards for offshore 
structures (ISO TC 67) recognized the growing need for international standards focused on 
ensuring the safe, environmentally responsible, efficient and effective operation of oil and gas 
production/exploration in Arctic regions. In response, TC 67 decided to establish a new 
Subcommittee (SC) entitled Arctic operations (i.e. TC 67/SC8) with the mandate to develop 
standards for Arctic oil and gas operations, with Russia allocated the Chair and Secretary. This 
subcommittee held its first Plenary meeting in 2013 in Moscow, where the work program was 
agreed to, including which countries would lead each working group (see section 3.1). 

Canada is an active participating country on the ISO TC 67/SC8 standards development 
program. Specifically, CSA Group has organized a committee of Canadian stakeholders in the 
form of a Harmonized Canadian Standards Mirror Committee (SMC) to ISO TC 67/SC8, 
allowing Canadian stakeholders to contribute to the standards-development program being 
undertaken through ISO TC 67/SC8. The harmonized mirror committee will also work to adopt 
or adapt the international standards into Canada as national standards, as deemed appropriate. 
Currently, the Canadian SMC has over 70 members from industry (including oil and gas 
producers and the services sector), government, academia, and the consulting sector. 
Approximately 35 Canadians are international experts on ISO working groups as well. Canada is 
also the lead of the ISO Working Group on Ice Management, with a total of 14 Canadian experts 
contributing to this Working Group. 

3.1 Scope and Work Program 
 

The scope of ISO TC 67/SC8 involves the standardization of operations associated with 
exploration, production, storage and processing of hydrocarbons in onshore and offshore Arctic 
regions, and other cold-region locations characterized by low ambient temperatures and the 
presence of ice, snow and/or permafrost. The standards developed through ISO TC 67/SC8 will 
help concentrate experience and knowledge in cold climates and work on specific standards for 
safe operations in Arctic regions.    

Six different work areas are included as part of the suite of standards (the country leading 
each work area in brackets): 

– Ice Management (Canada) 
– Escape, Evacuation and Rescue (Russia) 
– Environmental Monitoring (Russia) 
– Arctic Materials (Norway) 
– Physical Environment for Arctic Operations (Norway) 
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– Working Environment (Norway) 
The scopes of the respective Working Groups are outlined in the sections that follow.  

3.1.1 Ice Management 
 

This International Standard addresses the principles, specifies the requirements and 
provides guidance for ice management in Arctic environments from the point of view of 
planning, engineering, implementation and documentation. Typical ice conditions with offshore 
production platform with supply vessel surrounded by ice are shown in Figure 1.  
The following in-ice activities and infrastructures are covered by this document: 

• Floating moored and/or dynamically positioned drilling vessels, coring vessels, 
production facilities and work-over vessels 

• Construction and installation (includes trenching, dredging, pipe laying) 

• Tanker loading and other offloading operations 

• Protecting subsea installations 

• Seismic operations 

• Oil-spill response 

• Bottom-founded structures (fixed installations and movable installations, including jack-
ups)  

 

Figure 1: Ice surrounding offshore oil platform (photo from Polar View, unknown date) 

3.1.2 Escape, Evacuation and Rescue 
 

This International Standard provides requirements for escape, evacuation, and rescue 
systems of onshore and offshore installations located in Arctic and cold regions. 
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3.1.3 Environmental Monitoring 
 

This International Standard provides requirements, specifications and guidelines to ensure 
that environmental monitoring in the offshore Arctic region is fit for purpose.  

This International Standard will be applicable to all Arctic oil and gas operations from 
license block acquisition, through exploration, engineering design, construction, commissioning, 
operation, decommissioning and restoration. It covers the offshore or maritime environment, 
including, for the purposes of this International Standard, the fully marine and estuarine waters of 
the Arctic, whether frozen or ice-free. The environment includes all relevant physical, chemical 
and biological components. Monitoring methods for onshore (terrestrial) environments are not 
covered in this International Standard, although onshore environments are included where 
monitoring is required at onshore locations in relation to an offshore development. 

This International Standard covers both monitoring of environmental aspects for normal, 
abnormal and emergency conditions, and monitoring of environmental impacts. It includes 
monitoring at near-field, far-field, trans-boundary and regional scales, but does not include global 
environmental monitoring.  

3.1.4 Arctic Materials 
 

This International Standard specifies requirements for material and fabrication for 
offshore facilities located in Arctic regions and other regions with a cold climate. 

3.1.5 Physical Environment 
 

This International Standard specifies requirements and provides recommendations and 
guidance for the collection, analysis and presentation of relevant physical environmental data for 
activities of the petroleum and natural gas industries in Arctic and cold regions. Activities include 
design and operations that involve planning and actual execution. 

3.1.6 Working Environment 
 

This International Standard addresses the working-environment and human-factor 
challenges that can be expected when operating oil and gas installations in Arctic 
environments/climate. It provides principles and generic guidelines for the design and operation 
of oil and gas installations both onshore and offshore. The aim is to ensure optimal health, safety, 
human-performance and decision-making conditions for people working on oil and gas 
installations in Arctic and cold-region conditions. 

This International Standard applies to the design and operation of new installations and 
structures, and to modification of existing installations for operation in the Arctic environment. 
This includes offshore and onshore exploration and accommodation units for such activities. 

3.2 Membership by Country and Stakeholder Group 
 

Like all ISO standards development committees, the membership of TC 67/SC8 is 
comprised of individual countries. Currently, ISO TC 67/SC8 has 11 ‘participating’ countries – 
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Canada, Russia, the United States, France, Germany, Norway, the Netherlands, Finland, Italy, 
Kazakhstan, and South Korea. These are the countries that can actively participate on the 
standards-development program by appointing members, as well as voting on each respective 
standard throughout its development stage.  

It is also important to emphasize that a diverse group of stakeholders are reflected in the 
overall membership base of TC 67/SC8. First and foremost, there are the oil and gas producers. 
With many of the largest multinational as well as national oil and gas companies involved in this 
standards-development program, this stakeholder group is very well represented. Key regulators 
from various countries are also involved. In addition, another stakeholder group well represented 
on the committee is the oil and gas service providers – from companies specializing in 
environmental monitoring to companies specializing in ice management, as well as all other 
topics covered by ISO TC 67/SC8. 

3.3 A Potential Home for New Effort on Arctic Oil Spill Response Standards 
 

At the last plenary meeting for ISO TC 67/SC8 (November 17, 2016), a motion was put 
forward by the Canadian delegation that a new Working Group under TC 67/SC8 focused on 
Arctic Oil Spill Response should be formed. The Canadian delegates at the meeting indicated that 
Canada would like to propose this, and also, if the work item were to be accepted by the 
international Arctic operations subcommittee, that Canada would also consider providing the 
International Convenorship and Secretariat for this new Working Group. Currently (as of April 
2019), the Government of Canada shows little support to follow up this opportunity to lead such 
an effort on oil spill response standards for Arctic and cold regions. The author of this paper is 
however hopeful that such a Standards program will emerge in the near future, perhaps led by 
Russia or one of the other countries that are part of the TC 67/SC8 group who have been 
supportive of such a program.  

There are a number of key benefits of undertaking such a work item through ISO TC 
67/SC8. Amongst these, the most important is that some of the most significant players involved 
with Arctic oil and gas activities are already involved in this standards-development program. 
This includes, for example, the major oil and gas producers active in the Arctic. It also involves 
key regulatory bodies from different countries, as well as a host of service providers to the oil and 
gas sector, including entities specifically involved or with an interest in the topic of oil-spill 
response. This therefore provides a unique opportunity to bring together major industry players, 
regulators and other stakeholder groups to help establish best practices and standards in this area. 
This, in turn, will help industry and governments alike obtain the required social license to 
operate in the Arctic.  

 
4 The Proposed ISO Arctic Oil Spill Response Working Group 
 
4.1 Process to Launch Project 
 

Since 2016, Canada has been following the formal ISO process in preparing for and 
proposing this project. In particular, during 2017, as a Canadian Mirror Committee, we consulted 
stakeholders and experts, both within Canada and internationally, with an interest in the topic to 
get feedback on the content of our proposal for a new ISO Working Group on Arctic Oil Spill 
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Response. We then planned to submit a Preliminary Work Item (PWI) proposal through the 
International Secretary to ISO TC 67/SC8 for consideration and feedback from the member 
bodies of this committee. After this stage, and based on the responses and information received, 
we would then refine the proposal as well as develop a more detailed table of contents or even a 
seed document for a potential work item on Arctic oil spill response. This would have formed the 
basis of our formal New Work Item Proposal (NWIP) to be put forward for a formal vote by the 
national member bodies to ISO TC 67/SC8. This preparation work was expected to be completed 
by the end of 2017. However, as a result of the low level of interest expressed by the Government 
of Canada and certain elements of the oil industry in pursuing this opportunity, the potential 
Canadian-led effort is stalled at this time.  

 
4.2 Proposed Scope 
 

It is envisioned that multiple topics and even different work items (with the possibility of 
multiple standards) will be developed through this new Working Group, all focused on ensuring 
the use of best practices / best available technologies in terms of Arctic oil spill response. This 
includes the possibility of one or more work items being developed, covering the following topic 
areas:  
 

• Detection (radar, SAR satellite, drones, etc.) 
• Remediation (including the use of biotechnologies) for the elimination of oil products 

on/in ice, under ice, and in the water 
• Monitoring the fate of oil 
• Use of technologies, including cold-water herders and dispersants 
• Use of skimmer technologies suitable for open water and water containing ice 
• Response planning and coordination 
• Others that may arise 

Each of the above topic areas is explored in more detail in the sections below.   

4.3 Work Group Secretary 
 

Upon approval, the ISO Working Group on Arctic Oil Spill Response could be organized 
and supported through a Working Group Secretary whose responsibilities would include the 
organization and coordination of the Working Group, development and coordination of the work 
plan, stakeholder and member engagement/coordination, guidance in the development of the 
standard document(s), as well as organization of meetings. Canada has undertaken such work 
with great success in the past. A good example is the ISO TC 67/SC8 Working Group on Ice 
Management led by Canada, with the Ottawa office of CSA providing the Working Group 
Secretary to the Canadian Convenor.  

4.4  Proposed Work Program 
 

The Working Group program will be defined using feedback received throughout its 
proposal and development, and ultimately could include a number of sub-projects.  
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 The sections below are brief summaries of the suggested sub-topics that could be part of 
one standard or used to divide the large topic of Arctic oil spill response into a series of 
standards-development projects, or work items. (This could also reflect smaller, more 
manageable topics that would be appropriate for the international groups of experts involved 
(usually 10 to 20 in each work item). The final documentation of the scope of work for these 
projects will require additional effort and would be submitted through the usual process for the 
establishment of ISO standards development work items. The following topics are suggested for 
this project. 

4.4.1 Detection (Radar, SAR, Satellite, Drones) 
 

The detection of oil spills can be accomplished by means of a number of technologies that 
are generally based on the spectroscopic properties of the hydrocarbons that enable sensors to 
detect their presence and in some cases characterize the type of hydrocarbon. In the Arctic, the 
presence of ice complicates the detection processes, since the oil may be embedded in the sea ice 
or under the ice as well as on the surface of the water. Considerable progress is being made in 
this area, and recommendations for best practices and standards must reflect the fact that the field 
is one of rapidly evolving technology. Figure 2 shows an example of imagery being used to 
classify oil on the surface of marine waters.  

 

 
 

Figure 2: Semi-Automated Classification of Oil slicks at sea using Radar and 
Optical imagery (SACORO) (C-Core, 2016) 

 
In addition, the remote location of likely oil spills means that long distances must be 

covered to reach areas of concern and specialized platforms are required to carry the detection 
equipment such as satellites, specialized drones or long-range aircraft.  

It is also part of detection to monitor the movement of the spilled oil over time so that 
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remediation efforts can be undertaken when appropriate and possible.  

4.4.2 Remediation of Spilled Oil (including Use of Biotechnologies)  
 

There are naturally occurring bacteria throughout the marine (and onshore) environment 
that consume hydrocarbons as their preferred food. Such bacteria are also found throughout the 
marine waters of the Arctic. There are limitations to the rate at which such bacteria break down 
hydrocarbons into carbon dioxide and water, and there are a number of technologies designed to 
enhance the effectiveness of such oil spill remediation approaches. Enzymatic bioremediation 
(OSEI, 2016), nutrient addition, and the actual addition of appropriate oil-consuming species of 
bacteria to the oil spill are three approaches. Some of these technologies are approved for use in 
many jurisdictions throughout the world, e.g. the enzymatic bioremediant OSEII. Canada has 
particular expertise with such approaches in the Arctic and an active research community 
studying the technology (UToday, 2017; National Research Council Canada, 2016a and b). 
Figure 3 shows bioremediation being used on spills of diesel fuel on the coast in the Canadian 
High Arctic.  
 

 
 

Figure 3: Bioremediation Cleanup of Petroleum-Contaminated Soils on the 
Coast of Ellesmere Island in the Canadian Arctic (National Research Council 
Canada, 2015) 

 
This proposed new project would review the available literature and research programs 

and make recommendations for the role that bioremediation could play in Arctic oil spill 
response scenarios.  

4.4.3 Monitoring the Fate of Spilled Oil 
 

In Arctic oil spills when sea ice is present, the movement of the sea ice creates a situation 
where ice flows can move the oil long distances. Although the oil may be localized by 
entrapment in the ice, it may move far from the site of the original spill location. It is therefore 
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imperative to provide methods to mark and follow the oil until action can be taken to deal with 
the spill. In addition, oil undergoes physical degradation processes when exposed to the 
environment as the lighter fractions evaporate and soluble fractions enter the water and chemical 
processes occur as the oil is exposed to sunlight and air. Such changes in the properties of the oil 
must be monitored to ensure that the appropriate technologies are applied to remove it and best 
remediate its impact on the environment.  

If a spill occurs in winter under sea ice, the spring melt of the sea ice gives rise to the 
movement of oil into the brine channels and ultimately to the surface of the ice, where it forms 
ponds. The long periods of sunlight in the Arctic summer rapidly warm the dark oil, leading to 
the loss of lighter fractions. The spring sun melts the snow cover and the light enters the ice pack, 
providing energy for the phytoplankton. Thus this period is the one that is the most critical for the 
biological systems associated with the sea ice, when the interfaces of ice and water are extremely 
active with microorganisms, attracting all levels of the food chain, including sea mammals.  

 

 
 

Figure 4: Food Chains in the Frozen Arctic Ocean (Arctic Ocean Biodiversity, a Census 
of Marine Life Project, 2008) 

 
  The material reproduced below is taken from the World Wildlife Fund report on oil-spill 
response in the Canadian Arctic (see WWF, 2017c, page 16). The movement of spilled oil 
under and through sea ice is indicated by this figure, and the text below describes how oil can 
migrate with the moving ice pack. The references below the Figure are listed again in this 
document.  
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Although some work has been done in this area, it is still a largely unexplored field where 

research is active and is required in order to understand which methods and approaches would be 
most appropriate to provide oil-spill response over the longer term when oil appears from the sea 
ice throughout the seasons.  
 

Framework for the Development of Nunavut Community Oil Spill Response Plans 

 16 

Areas of open water such as polynyas or leads can also change oil behavior by 
allowing the oil to spread more rapidly than it would on the ice surface or below the 
ice, causing the oil to pool in these areas (Arctec in Wilson and Mackay 1987). The 
weathering process will resume once the oil is exposed to open water, air, and wind 
in the polynyas and leads, unless it is encapsulated by freezing water conditions. 
Water moving in or out of a lead can cause a “pumping” action, which moves oil out 
from under ice and into the lead. Pumping of oil into leads can be a dominant oil 
transport mechanism in the early hours of the spill (Reed et al. 1999). 

Ultimately, any oil that moves during initial spreading or while frozen in ice could end 
up on the shoreline. Here the hydrocarbons can mix with the sediment, form 
emulsions, or cover beaches, depending on the quantity and state of weathering. Oil 
released under—or moving to—fast ice could reach the shoreline but be invisible to 
observers until break-up (AMAP 1998). 

When the spring melt starts, oil tends to move upwards through the ice and ends up 
pooling on top of it where weathering processes will take place and the remaining oil 
will eventually be released to the water wherever the sheet of ice ends up (AMAP 
1998). As ice begins to melt, brine channels open up in the areas where sea salt was 
concentrated by its exclusion from the ice formation. These opening channels can 
allow oil trapped in the ice, or under it, to rise to the surface (NRC 2003). This oil 
purging process will accelerate as spring temperatures rise above freezing. Thus, oil 
will increasingly appear on the surface of the ice and develop into thick pools of 
weathered oil. (Dickins and Buist 1999)   

 

Figure 5. Oi l - ice interactions (Bobra and Fingas in AMAP 1998) 
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4.4.4 Use of Technologies (e.g. Cold-water Dispersants, Herders, and In Situ Burning) 
 

A review of response to oil spills in ice-covered waters has been recently published 
(Wilkinson et al., 2017). Three main areas are covered by the review: oil weathering and 
modelling; oil detection and monitoring; and oil spill response techniques. This paper provides an 
overview of present oil spill response capabilities and technologies for ice-covered waters as well 
as under potential future conditions driven by a changing climate.  

The use of chemical dispersants is widely accepted in temperate regions of the world, 
where the objective is to disperse the oil in a manner that permits it to be more readily 
biodegraded. Dispersed oil is also thought to be less damaging to marine mammals and birds and 
less likely to contaminate shorelines. Research on this topic is on-going, and there are active 
studies to determine the ultimate environmental benefit and disadvantage of using chemical 
dispersants, especially in cold water or in the presence of ice (Arctic Oil Spill Response 
Technology Joint Industry Programme (JIP), 2017a, b, and c). Since several jurisdictions, 
including Canada, have begun to plan for the use of dispersants, an international review of this 
standards project would assist in assigning the most appropriate role for dispersants in Arctic oil 
spill response.  

 

 
 
Figure 5: Oil-Recovery Trials in Ice-Covered Waters (SINTEF Photo from 

ITOPF, 2017b) 
 
Rather than disperse the oil, herders and/or oil-collection booms are designed to thicken 

the oil on the water surface. While booms physically contain the oil on the surface, herders do 
this by chemical means. Skimmers can recover oil with a sufficient thickness, as shown in Figure 
5. In the case of herders, the herder chemicals rapidly spread across a water surface to create a 
surfactant monolayer that reduces the water surface tension. When the surfactants reach the 
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boundary of an oil slick, they cause the oil to contract to a new, thicker equilibrium state. The 
increased slick thickness produced by herders can improve ignition and allow oil to be burned 
without the need for containment booms. Knowledge of the environmental impacts of the 
chemical or biological herders is also needed to assign the optimum role for their use in Arctic oil 
spill response (Arctic Oil Spill Response Technology Joint Industry Programme (JIP), 2017b) 

4.4.5 Skimmer Technologies for Open Water or Water Containing Ice 
 

Conventional oil spill response that makes use of mechanical recovery technology 
usually involves the use of booms to surround the spilled oil and the source of the spill. The 
objective is both to prevent the oil from spreading further and to keep it from contaminating 
shorelines, which are usually viewed as being at particular risk due to the presence of birds and 
other sea life. This approach also enables the oil to be skimmed from the containment area 
where it has accumulated to a thickness that allows the skimmers to mop it up from the surface. 
However, in the Arctic there are a number of problems associated with this approach, since the 
presence of ice makes the use of booms problematic.  

Cleanup operations on a spill in 2011 in Oslo Fjord in Norway in partially ice-covered 
waters are shown in Figure 6. This spill occurred close to a major city in a country that leads the 
world in drilling and offshore oil production in northern waters. Booms were deployed but it was 
found that the icy conditions hindered the cleanup. Multiple booms were tried but it was clear that 
the heavy oil crossed over the booms and in some cases ice destroyed them (Centre of 
Documentation, Research and Experimentation on Accidental Water Pollution, 2015; Adams 
and Ives, 2012) 

 

 
 
Figure 6:  Godafoss Oil Spill with Partial Boom Deployment. 
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New skimmer technology is being developed and work is underway to assess skimmer 
and boom technology in ice-covered waters. For example, the Canadian patented EST technology 
uses gravity to separate lower density (floating) oil from water as it passes over a spill. Due to its 
simplicity, this is a robust, scalable, high-reliability solution that has been proved to recover over 
90% of the oil encountered. There are definite limitations to the use of conventional booms and 
skimming technology in situations where there are waves or strong currents, or ice as was found 
in the case of the Godafoss spill in Oslofjord, Norway, in 2011. The EST skimmer is designed to 
operate in waves and since it is largely an automated system can operate at night (or in the Arctic 
darkness) with minimum personnel required (Extreme Spill Technology, 2015) 

 

 
 

Figure 7: Starboard Side View of 60m EST Vessel (Including Major Internal 
Features). 

 
 Figure 7 is a drawing of a vessel 60m long by 28m wide. A polar ice class vessel as 

shown in Figure 8 below has been designed and computer modelled. 
 
 
 
 
 

 
Figure 8: EST 70m Polar Ice Class 5 Oil Spill Capture Vessel. 
 
The standards project will evaluate which technologies are available for mechanical 

recovery and assess their applicability for use under Arctic conditions.  



  
 

18 RESTCo 
Remote Energy Security Technologies 
Collaborative 

 

4.4.6 Response Planning and Coordination 
 

The speed of response to an oil spill is a critical element in success in limiting the impact 
of the spill on the environment and keeping the overall cost of dealing with it under control. 
Therefore the preparation and pre-approval of response plans and coordination of the various 
elements of the response are key factors. In Arctic regions, their remoteness requires that 
equipment be pre-positioned close to the locations of potential spills. In addition, due to the lack 
of readily available personnel to work on spill response, training of local community personnel 
and the regular exercise of spill-response techniques will be a necessity for a fast initial response 
to an oil-spill emergency. This requirement has been recognized in Canada, where the Canadian 
Coast Guard has positioned oil spill response equipment in several coastal communities 
throughout the Canadian Arctic. The role of local communities and aboriginal organizations is 
discussed in several Arctic oil spill response reports from the World Wildlife Fund (WWF) 
(WWF, 2017a, b, and c). The material shown below is taken from WWF (2017c) and is a good 
example of a proposed community-based oil spill response plan for use in small coastal 
communities in the Canadian Arctic or cold regions. 
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A number of planning approaches are being used throughout the world and this effort to 

establish standards would include conducting a review of these to determine best practices for 
Arctic conditions. 
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Figure 16.  Suggested Contents and Resources for Response Plan Development 
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4.4.7  Other Areas to be Identified, such as International Coordination Issues 
 

Since oil exploration began in the Beaufort Sea in the 1960s, the potential of oil spills 
crossing international borders in the Arctic was recognized by American, Canadian and Russian 
experts (Treshnikov, 1976). There may be value in having a separate project in this Working 
Group to identify and coordinate international issues associated with the regulation of oil-spill 
response when more than one country is involved. Although the expert panels being 
contemplated for the Oil Spill Response Working Group will be multinational, the experts will be 
scientists and engineers with specialized knowledge of oil spill response technology. In this 
project, it may be of value to create a group of experts with special insight into the various 
national regulatory processes who would make recommendations on how best to coordinate an 
international oil-spill response when required.   

In 2014, Canada ratified an agreement created under the Arctic Council  ̶  Agreement on 
Cooperation on Marine Oil Pollution Preparedness and Response in the Arctic. Key elements of 
the Agreement include commitments to provide mutual assistance in the event that an oil spill 
exceeds one nation’s capacity to respond; undertake appropriate monitoring activities to identify 
oil spills in areas within a party’s national jurisdiction; promote cooperation and coordination 
amongst the parties by endeavouring to carry out joint exercises and training; promote the 
exchange of information that could improve the effectiveness of response operations; and 
conduct a joint review of activities undertaken during a coordinated response operation 
(Environment and Climate Change Canada, 2016) 

Additional project areas may be identified as this Working Group begins its research that 
could lead to new projects under its umbrella.  

5 Summary 
 

The already existing ISO Arctic Operations Standards program described in this paper 
provides a framework for both industry and regulators to arrive at consensus while drawing upon 
international Arctic expertise and input with regard to best practices for the oil and gas industry 
operating in the Arctic. Furthermore, working under these international ISO standards will offer 
significant benefits to both industry and national regulators seeking the social license to develop 
oil and gas resources in their respective Arctic jurisdictions. Particularly in the Arctic context, 
social license is easier to gain if this is based on well-documented and internationally agreed 
standards. 

It is also critical in the field of Arctic oil and gas development that the standards being 
used be based on the most recent research, since these developments are pushing the boundaries 
of known technology useable in Arctic environments, and that a protocol be established to keep 
them current with most effective technology, otherwise they become a deterrent or even a barrier 
to implementing best practice   ̶  an argument in favour of performance over prescriptive 
standards. Complementary and often extensive research programs are underway, such as those 
described in this paper. These are adding major knowledge to the field of Arctic oil and gas 
development and can be leveraged to the advantage of government, industry, and all stakeholders 
with an interest in the sustainability of the Arctic.  

With regard to the establishment of the new ISO Working Group on international 
standards for Arctic oil spill response, a strong case can be 
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made for such a program, based on the positive response at the international ISO Arctic 
Operations Plenary meeting in Oslo in the fall of 2016. Also there is an indication of support for 
this standards initiative by several independent agencies such as CEOS, as well as discussion of 
such standards by Working Groups of the Arctic Council. Bringing international experts together 
to review and make recommendations in the suggested areas in the new Working Group will 
assist greatly in ensuring that the experience and research findings from several circumpolar 
regions will be combined to create the optimum approach to dealing with oil spills for the oil and 
gas industry and for the national jurisdictions in which they operate.  

Finally the recommendation is being made that Canada should support this proposed new 
Working Group on Arctic Oil Spill Response by establishing and funding a permanent secretariat 
to coordinate its efforts. As has been demonstrated in this paper, Canada has already invested 
significantly, and is continuing to invest, in the research and technology of Arctic oil spill 
response. Canadian academic, government and private-sector expertise in this field is 
considerable and the new Working Group could provide an excellent vehicle for combining and 
coordinating this extensive Canadian investment to produce outcomes leading not only to 
valuable commercial advantages for industry, but for the Arctic communities where industry plan 
their developments. Financial support for this initiative is a logical extension of existing 
Canadian investments in the areas of Arctic development and environmental protection.  

The timing of the development of the content of the proposed Working Group and the 
process leading to its formation within ISO require that Canada act within a short time frame. 
The author of this paper is hopeful that readers will support this proposal and looks forward to 
any response to our proposal from our colleagues and interested Canadians.  
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