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1 Executive Summary
This report includes a detailed test and mitigation plan for the oil spill field experiments taking place
in Greenland, summer 2017.
An overview of the expected mitigation measures is given in the figure below (

Figure 1). Note that the set-up might be changed due to actual conditions on site.

Figure 1: Tentative mitigation plan and response measures during the experimental oil spill in a closed bay in
Greenland. Note that the set-up might be changed due to actual conditions on site.

In summary the tentative mitigation plan includes the following:
- Oil discharge only inside the fire booms
- 2 additional booms are planned to be deployed to minimize/avoid oil release outside the
bay.
- Scan-trawl system and bucket skimmer. The primary purpose of these two types of
mechanical oil collection systems is to collect the burn residues after the burns. However,
these systems could also be used to collect unintended oil spill(s).
- The experimental work will only be conducted if the weather conditions dictate so.
Further included in the report is the approval for the experimental oil spill given by the authorities in
Greenland 30 September 2016.
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2 Preface
For operational and environmental research an oil spill/burn experiment will be conducted in an
enclosed bay in Greenland during the summer 2017. In general this study will investigate efficiency
and environmental impacts of combatting oil spill at shoreline as well as shoreline clean up. To
avoid unwanted impact on the environment from the oil discharged during the experimental work a
thorough mitigation plan has been prepared. The mitigation plan is described in this report. The
application and approval for the experimental work given by the Greenland authorities is included
in appendices.

2.1 Location
The location for the experimental oil spill/burns has been selected carefully to ensure no
environmental harm by oil spill or burn emissions to the site as well as the site should not disturb
hunting / fishing. Dialog with KNAPK (Association of Fishers and Hunters in Greenland) has been
done. The locations for the experimental work and reference includes 3 bays (figure 2). The
location of the fjord and bay is about 40 km south of the Nuuk and was visited in July 2016. Prior to
oil release it will be made sure that no sensitive animals / birds are found in the area. If sensitive
animals /birds are seen in the experimental area they will be scared away before the experiment is
started.

Figure 2: Locations for the experimental work (fjord including the 3 bays is about 40 km south of Nuuk).
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3 Mitigation Plan
For operational and environmental research an experiment oil spill/burns will be conducted in an
enclosed arctic water basin in Greenland during the summer 2017. In general the study will
investigate efficiency and environmental impacts of combatting oil spill at shoreline as well as
shoreline clean-up measures. The intention is to test in situ burning of oil spills near the shore. To
avoid unwanted impacts on the environment from the oil discharged during the experimental work
a thorough mitigation plan has been prepared. The mitigation plan is described in the following.
Further also shore-line clean up measure will be tested at the location. These include only
experimental work in closed meso-cosmos set-ups, thus do not expect to cause any environmental
impacts and as such are not described further. However, in the unlikely event of oil release from
these meso-cosmos set-ups, absorption pads will be used to clean-up the spill.

3.1 Weather conditions
During the actual period of the field work the weather forecast will be followed carefully to secure
that the in situ oil spill and in situ burning experiment will only be accomplished under calm weather
conditions for a period of days to ensure optimal operational conditions.

3.2 Response plan to “intended” oil spills
According to the approval a maximum discharge of 1 m3 HFO and 1 m3 crude is permitted (see
Section 4). It is planned to make two intended oil releases. To minimise the risk of contaminating
the surrounding environment a boom will be deployed at the entry of the bay, where the
experiments will take place. This containment boom will be deployed having a safety passage that
could be closed fast in the case of unintended oil release (see Figure 3 below).
To further limit the potential impact of the oil a second containment boom is planned to be
deployed and within this area it is planned to conduct the in situ burning experiment. Since it is not
part of the experimental work to test containment of oil and to minimise the environmental impacts,
the oil will only be released directly in the fire boom (pyro boom) and after the other containment
booms are in place. To avoid splashing of the oil and potential contamination outside the boom, the
oil will be carefully discharged. However, note that the final set-up will depend on local currents,
tidal conditions etc.
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Figure 3: Tentative mitigation plan and response measures during the experimental oil spill in a closed bay in
Greenland. Note that the set-up might be changed due to actual conditions on site.

Partners of the project (GOSR) will provide the fire booms as well as the containment booms
including knowhow of booming.
An important part of the project is to test the collection of the burn residues. Two types of
mechanical measures will be testes, this include a trawl system (Scan Trawl) and a skimmer
(bucket skimmer). GOSR, DESMI, LAMOR will provide equipment and knowhow of how to deploy
and use this equipment. Absorption pads will be used to collect any residues that were not
collected by the two other measures.

3.3 Oil spill response to “unintended” oil spill(s)
In the case of an unintended oil spill GOSR, DESMI, LAMOR will provide equipment and knowhow
of how to deploy and use the Scan-trawl system and bucket skimmer. The primary purpose of
these two types of mechanical oil collection systems is to collect the burn residues after the burns.
However, these systems could also be used to collect oil escaping from the fire boom.

3.4 Monitoring
Prior, during and after the experiment water and blue mussel will be samples and measured for
PAHs (polycyclic aromatic hydrocarbons) and THC (total hydrocarbons). A tentative position of the
sampling sites is given in the figure (Figure 4) below.
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In addition to the water samples also passive samplers will be deployed and analysed by use of
fluorescence for the potential content of oil components. During the oil spill experiments also
careful visual observations/inspections on the water surface will take place.

Figure 4: Indications of positions of water sampling for monitoring

3.5 Waste management
The residual oil from the in situ burning experiment will be collected mechanically / manually as
well as all other waste will be collected and contained in bags for incineration. The bags will be
weighed and the evaporative and water soluble fractions will be computed for mass balance of oil;
fate of oil, and the amount of oil recovered.

3.6 Health and safety considerations
AU will make sure that all necessary health and safety considerations are being followed during the
field work involving oil and oil burning to secure a safe working environment. The AU guidelines for
conducting field work in Greenland will be followed. We will set-up detailed information regarding
required environmental conditions, including good visibility, wind speed below around 8 m/s and
wind direction away from workers. A stable weather forecast is also required to make sure that the
needed time-window is available for conducting the field experiments under safe working
conditions.
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To the extent that it is reasonable the safety guidelines given in “Field Operations Guide for In-Situ
Burning of On-Water Oil Spills, API TECHNICAL REPORT 1252, 2015” will be followed to secure a
safe working environment for the people doing the burning experiments. However, it should be
noted that the “ISB Field Guide” is designed for real oil spill response operations and thus are
designed for large and repeatable burns and as such are more comprehensive than what is
considered necessary for the project’s small-scale experiment. Hence, air monitoring will not be
included, but it will be ensured that the right precautions are being taken, based on experiences
from earlier field experiments with burning of oil, to avoid human exposure to smoke from the burn.
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4 Approval for the oil spill/burn field experiment
The approval to completer the oil spill/burn field experiment was given by the authorities in
Greenland on 30 September 2016. The approval is in Danish and is included in Appendix 1. A
short summary of the approval is given in the following.
The approval is valid in the period form 1 January 2017 – 31 December 2018. AU must inform the
authorities in Greenland about the start-up of the experimental work as well as inform the
authorities when the experimental work has been completed. Also Polar oil, Arctic command,
relevant municipalities and KNAPK must be informed about the study and timeline prior to
initiation.
The experimental work must follow the descriptions given in the application (Appendix 2) and
according to the requirements given in the approval.
1 m3 crude oil and 1 m3 HFO is allowed to be released in relation to the experimental work. AU
must inform the authorities no later than 1 month before the experimental work about the actual oil
types. AU must keep a close manual about the actual amount of oil released, the position and
other related issues.
To monitor the experimental release representative water samples must be taken, prior and after
the experimental work as well as one year after the experimental work. The water samples must be
analysed for PAHs and THC.
3 month after the experiments AU must submit a field report to the authorities about the
experimental work and the environmental impacts.
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