An Analogue Mission to Discover the Genesis of Methane on Mars -

Spill Contingency Plan

(a) the name, address and job title of the owner or person in charge, management or control
Dr. Gordon Osinski, Assistant Professor and Industrial Research Chair, Department of Earth
Sciences, University of Western Ontario, 1151 Richmond Street, London, ON, N6A 5B7.

(b) the name, job title and 24-hour telephone number for the persons responsible for
activating the spill contingency plan

Marc Beauchamp, Mobile Geological Laboratory Technician, Department of Earth Sciences,
University of Western Ontario, 1151 Richmond Street, London, ON, N6A 5B7. The telephone
number while on site will be a satellite phone (8816) 32544509, while not on site (519) 661-
2111 ext. 88104.

(c) a description of the facility including the location, size and storage capacity

We will erect a small temporary camp consisting of 2 Longhouse tents and 8-10 personal tents
within 500m of the Lost Hammer Spring on Axel Heiberg Island, Nunavut (79° 4'32”N, 90°
12'34”W). This is located south of Strand Fiord on Axel Heiberg Island, Nunavut on map #059H.
Fuel will be stored a safe distance from the tents, on an impermeable liner on flat ground, far
from any open water.

(d) a description of the type and amount of contaminants normally stored at the location
described in paragraph (c)

Material Storage Normally on Maximum on Storage location
Container Site Site
Gasoline 55 gallon drum | 55 gallons 55 gallons On flat ground (preferably

soil), far from open water,
on an impermeable liner.

Gasoline 20 L gerry can 80L 80L On flat ground (preferably
soil), far from open water,
on an impermeable liner.

Jet Fuel A | 55 gallon drums | 220 gallons 220 gallons On flat ground (preferably
soil), far from open water,
on an impermeable liner.

Propane 20 Ib. tank 60 Ibs. 60 Ibs. On flat ground (preferably
soil), far from open water,
on an impermeable liner.




(e) a site map of the location described in paragraph (c)
See also appendix C — Regional map of site, and appendix D — aerial view of site.
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(f) the steps to be taken to report, contain, clean-up and dispose of contaminants in the case

of a spill

Initial Actions:

Ensure safety of all personnel.

Assess spill hazards and risks.

Remove all sources of ignition.

Stop the spill if safely possible e.g. shut of pump, replace cap, tip drum upward, patch
leaking hole. Use the contents of the nearest spill kit to aid in stopping the spill if it is
safe to do so. Tyvek suits and chemical master gloves are located in the spill kit and
should be worm immediately if there is any risk of being in contact with fuel.

No matter what the volume is, notify camp manager via two way radio (all project
participants will have these).

Contain the spill — use contents of spill kits to place sorbent materials on the spill, or use
shovel to dig dike to contain spill. Methods will vary depending on the nature of the
spill. See Contain section below for more details.



Reporting:

Report spill immediately to camp manager (Marc Beauchamp), who will determine if spill is to
be reported to the NU 24-Hour Spill Line at 867-920-8130. Any spill will also be reported to the
Polar Continental Shelf Program at 867-252-3872.

Each spill kit will have copies of the NU Spill Report form to be filled out (see Appendix). As our
location is extremely remote, fax or email may not be possible on site. A copy of the report will
be faxed or emailed to the staff of the NU 24-Hour spill line at the earliest possible occasion. A
copy of the report will also be sent to Dr. Gordon Osinski at the University of Western Ontario.

NU 24-Hour Spill Line
Phone: (867) 920 -8130
Fax: (867) 873 — 6924
Email: spills@gov.nt.ca

Dr. Gordon Osinski
Phone: (519) 661-4208
Fax: (519) 661-3198
Email: gosinski@uwo.ca

Contain:

The fuel storage area will be lined with impermeable liners and bermed with 110%
containment. Planking will be used to protect the liner from the fuel drums and cylinders. A
spill kit will be stored at this fuel storage location. Should this containment measure fail, the
containment measures listed below should be enacted:

e [nitiate spill containment by first determining what will be affected by the spill.

e Assess speed and direction of spill and cause of movement (water, wind and slope).

e Determine best location for containing spill, avoiding any water bodies.

e Have a contingency plan ready in case spill worsens beyond control or if the weather or
topography impedes containment.

Specific spill containment methods for land, water, ice and snow are outlined below.

1) Containment of Spills on Land

Spills on land include spills on rock, gravel, soil and/or vegetation. It is important to note
that soil is a natural sorbent, thus spills on soil are generally less serious then spills on
water as contaminated soil can be more easily recovered. Generally spills on land occur
during the late spring, summer or fall when snow cover is at a minimum. It is important
that all measures be undertaken to avoid spills reaching open water bodies.



Dykes

Dykes can be created using soil surrounding a spill on land. These dykes are
constructed around the perimeter or down slope of the spilled fuel. A dyke
needs to be built up to a size that will ensure containment of the maximum
guantity of fuel that may reach it. A plastic tarp can be placed on and at the base
of the dyke such that fuel can pool up and subsequently be removed with
sorbent materials or by pump into barrels or bags. If the spill is migrating very
slowly a dyke may not be necessary and sorbents can be used to soak up fuels
before they migrate away from the source of the spill.

Trenches

Trenches can be dug out to contain spills as long as the top layer of soil is
thawed. Shovels can be used to accomplish this. It is recommended that the
trench be dug to the bedrock or permafrost, which will then provide
containment layer for the spilled fuel. Fuel can then be recovered using a pump
or sorbent materials.

2) Containment of Spills on Water

Spills on water such as rivers, streams or lakes are the most serious types of spills as
they can negatively impact water quality and aquatic life. All measures need to be
undertaken to contain spills on open water.

Booms

Booms are commonly used to recover fuel floating on the surface of lakes or
slow moving streams. They are released from the shore of a water body to
create a circle around the spill. If the spill is away from the shoreline a boat will
need to be used to reach the spill, then the boom can be set out. More than one
boom may be used at once. Booms may also be used in streams and should be
set out at an angle to the current. Booms are designed to float and have sorbent
materials built into them to absorb fuels at the edge of the boom. Fuel contained
within the circle of the boom will need to be recovered using sorbent materials
or pumps and placed into barrels or bags for disposal.

Weirs

Weirs can be used to contain spills in streams and to prevent further migration
downstream. Plywood or other materials found on site can be placed into and
across the width of the stream, such that water can still flow under the weir.
Spilled fuel will float on the water surface and be contained at the foot of the
weir. It can then be removed using sorbents, booms or pumps and placed into
barrels or plastic bags.

Barriers

In some situations barriers made of netting or fence material can be installed
across a stream, and sorbent materials placed at the base to absorb spilled fuel.
Sorbents will need to be replaced as soon as they are saturated. Water will be



allowed to flow through. This is very similar to the weir option discussed above.
Note that in some cases, it may be appropriate to burn fuel or to let volatile fuels
such as gasoline evaporate after containment on the water surface. This should
only be undertaken in consultation with, and after approval from the INAC or
lead agency Inspector.

3) Containment of Spills on Ice

Spills on ice are generally the easiest spills to contain due to the predominantly
impermeable nature of the ice. For small spills, sorbent materials are used to soak up
spilled fuel. Remaining contaminated ice/slush can be scraped and shoveled into a
plastic bag or barrel. However, all possible attempts should be made to prevent spills
from entering ice covered waters as no easy method exists for containment and
recovery of spills if they seep under ice.

Dykes

Dykes can be used to contain fuel spills on ice. By collecting surrounding snow,
compacting it and mounding it to form a dyke down slope of the spill, a barrier is
created thus helping to contain the spill. If the quantity of spill is fairly large, a
plastic tarp can be placed over the dyke such that the spill pools at the base of
the dyke. The collected fuel can then be pumped into barrels or collected with
sorbent materials.

Trenches

For significant spills on ice, trenches can be cut into the ice surrounding and/or
down slope of the spill such that fuel is allowed to pool in the trench. It can then
be removed via pump into barrels, collected with sorbent materials, or mixed
with snow and shoveled into barrels or bags.

Burning
Burning should only be considered if other approaches are not feasible, and is
only to be undertaken with the permission of the INAC or lead agency Inspector.

4) Containment of Spills on Snow

Snow is a natural sorbent, thus as with spills on soil, spilled fuel can be more easily
recovered. Generally, small spills on snow can be easily cleaned up by raking and
shovelling the contaminated snow into plastic bags or empty barrels, and storing these
at an approved location.

Dykes

Dykes can be used to contain fuel spills on snow. By compacting snow down
slope from the spill, and mounding it to form a dyke, a barrier or berm is created
thus helping to contain the spill. If the quantity of spill is fairly large, a plastic tarp
can be placed over the dyke such that the spill pools at the base of the dyke. The
collected fuel/snow mixture can then be shoveled into barrels or bags, or
collected with sorbent materials.



Clean-up:

In most cases, spill cleanups are initiated at the far end of the spill and contained moving
toward the centre of the spill. Sorbent socks and pads are generally used for small spill clean-
up. A pump with attached fuel transfer hose can suction spills from leaking containers or large
accumulations on land or ice, and direct these larger quantities into empty containers. Hand
tools such as cans, shovels, and rakes are also very effective for small spills or hard to reach
areas. Used sorbent materials are to be placed in plastic bags for future disposal. All materials
mentioned in this section are available in the spill kits located at the fuel storage site. Following
clean up, any tools or equipment used will be properly washed and decontaminated, or
replaced if this is not possible.

Disposal:

Spilled petroleum products, the contaminated soil, and materials used for containment will be
placed into empty fuel containers or large plastic bags and sealed. These will be flown out to
PCSP in Resolute at the end of the operations for proper disposal at an approved disposal
facility.

(g) the means by which the spill contingency plan is activated
Upon discovery of any spill, crew members should refer to Initial Actions located in section (f)
of this spill contingency plan.

(h) a description of the training provided to employees to respond to a spill

e allindividuals on site are required to participate in an orientation session.

e during this session, the location of the spill plan and spill kits are identified.

e anoverview of the plan is provided by the camp manager leading the orientation
session.

e all participants are required to have their basic first aid training before working on the
site.

(i) an inventory of and the location of response and clean-up equipment available to
implement the spill contingency plan

The spill kit(s) will be located at the fuel storage site. Shovels will be located at the nearby
camp.

(j) the date the contingency plan was prepared
This spill contingency plan was prepared on March 5, 2012.



Appendix A: Immediately Reportable Spill Quantities

TDG Class | Substance for NWT 24 Hour Spill Line Immediately Reportable Quantities
12324 Explosives Compressed gas (toxic) Compressed gas Any amount
6.2 7 None | (corrosive) Infectious substances Radioactive
Unknown substance
2.12.2 Compressed gas (flammable) Compressed gas (non- | Any amount of gas from containers
corrosive, non-flammable) with a capacity greater than 100 L
3.13.23.3 | Flammable liquids >100L
4.14.24.3 | Flammable solids Spontaneously combustible solids | > 25 kg
Water reactant
5.19.1 Oxidizing substances Miscellaneous products or >50Lor50kg
substances excluding PCB mixtures
5.29.2 Organic peroxides Environmentally hazardous >1Lorlkg
6.189.3 Poisonous substances Corrosive substances >5Lor5kg
Dangerous wastes
9.1 PCB mixtures of 5 or more ppm >0.5Lor0.5kg
None Other contaminants (e.g. crude oil, drilling fluid, > 100 L or 100 kg
produced water, waste or spent chemicals, used or
waste oil, vehicle fluids, waste water, etc.)
None Sour natural gas (i.e. contains H2S) Sweet natural gas | Uncontrolled release or sustained

flow of 10 minutes or more

In addition, all releases of harmful substances, regardless of quantity, are to be reported to the NWT spill
line if the release is near or into a water body, is near or into a designated sensitive environment or
sensitive wildlife habitat, poses imminent threat to human health or safety, poses imminent threat to a
listed species at risk or its critical habitat, or is uncontrollable.

Appendix B: NWT-NU Spill Report
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Appendix C - Regional map of site
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Appendix D - Aerial image of site
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