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NON-TECHNICAL PROJECT PROPOSAL DESCRIPTION

The western coast of Hudson Bay in the Kivalliq region of Nunavut is undergoing significant infrastructure development associated with natural resources, shipping and community sustainability. Permafrost and ground ice are important features of this landscape that can significantly affect land-based infrastructure through influence on ground stability and drainage patterns. Knowledge of permafrost conditions is required to characterize climate change impacts. However, there are only limited studies of permafrost and ground temperature data in the Kivalliq region. The proposed activity will provide valuable permafrost information along the western Hudson coast of Nunavut.

We are proposing scientific research to be conducted in and around Rankin Inlet on the western coast of Hudson Bay and in the greater Kivalliq region of Nunavut. Our field operations will include geological mapping, sediment sampling and installation of sensors to monitor temperature, water and ground movement. Light-duty and air track drilling will be used to take permafrost samples and install sensors.
Our field operations will be based out of Rankin Inlet with no camp being established, no structures being erected, and no long term development. Municipal systems will be used for all infrastructure needs including waste disposal and water supply. Field operations will be conducted by truck and ATV using established access trails. Regional information will be collected by satellite observations. Regional information will also be obtained through visits to established outputs camps in the Kivalliq region by charter flights.

For summer 2016, fieldwork will be divided into four components. 1) Site visits to observe landscape features identified during a participatory mapping exercise (Feb 2016). 2) Shallow drilling for examination of surficial geology and ground ice occurrence. 3) Deep drilling and installation of ground temperature monitoring sites within the hamlet of Rankin Inlet and in undisturbed terrain. 4) Installation of a ground temperature monitoring site in the interior of the Kivalliq region at a licenced tourism establishment (outpost camps on map). Fieldwork would be conducted in August 2016 and possibly November and March 2016. For subsequent years, fieldwork would involve data collection at established sites, plus potential establishment of additional permafrost monitoring stations in other established communities or outpost camps.
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The top map shows the regional study area and locations of established outpost camps where permafrost observations may be made; permafrost monitoring equipment will be installed at site 1 (Ennadai Lake). Bottom map shows the Rankin Inlet study area, locations for potential observational site visits, and areas for potential drill sampling and installation of permafrost monitoring equipment.

SUPPLEMENTAL SUPPORTING DOCUMENTATION
Public consultation was initiated in Spring 2015 in the form of letters of introduction to the Kivalliq Inuit Association, the Rankin Inlet Hunters and Trappers Organization and the Hamlet of Rankin Inlet. This was followed by a preliminary visit to Rankin Inlet in June 2015 for in-person meetings with members from the KIA, HTO, the Hamlet and the Arctic College. During these meetings, there was support for conducting community engagement activities on the topic of permafrost research in the Rankin Inlet region. The result was a community engagement workshop in Rankin Inlet from February 1–3, 2016. Central to this workshop was a participatory mapping exercise for gathering local and traditional knowledge on permafrost and landscape Change in the Rankin Inlet region (Natural Resources Canada Open File 8057). Feedback was positive. Participants expressed the desire for permafrost monitoring work, more information, further discussion and further collaboration. Results of this mapping exercise were used for planning the field operations in this submission. Results of the workshop will also be used to in conjunction with data gathered during research activities if approved. Letters of consultation have been sent to members from the KIA, HTO, GN and the Hamlet seeking input on the exact location of permafrost monitoring stations in Rankin Inlet. Further in-field consultation will be conducted in addition to follow up, communication of results and exploration of potential for future research.
Research methodologies include geological and geomorphological mapping, sediment sampling, installation of sensors to measure temperature, moisture and ground movement, measurements of electrical conductivity, and satellite remote sensing. Mapping involves direct observation with no impact to the land. Sediment sampling involves occasional collection of  2kg samples of surface material (30cm deep) with a shovel; top soil and vegetation are replaced after the sample is taken. Light-duty drilling uses a hand-held, gas-powered earth drill. Drilling depth is typically 1 to 3 meters. Disturbance to the surrounding vegetation is minimized by laying plywood and a tarp on the ground surface around the hole. Deep drilling uses and air track drill without fluid circulation. Drilling depth is typically 5 to 15 meters. Disturbance to the surrounding vegetation is minimized by laying plywood and/or a tarp on the ground surface around the hole. Shallow and deep drilling are used to extract permafrost samples and to sensors to measure temperature, moisture and ground movement. Geophysical surveys are used to measure electrical conductivity and involve no disturbance of the land. Snow surveys are conducted by measuring the snow thickness and snow density.
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ENVIRONMENTAL IMPACTS

Environmental impact is estimated to be very low, and no long-term environmental impacts are expected. Installed permafrost instruments are small and the proposed work will not have any important impact on the wildlife itself or on the major habitats that support the wildlife. No temporary camp will be installed. All work will be conducted based out of communities or established tourism camps using existing infrastructure for waste management.
For permafrost boreholes, light PVC casing is placed in the holes and sticks up approximately 50cm above the ground. The casing is filled with water or food-grade silicon oil. No harmful chemicals will be placed down the holes. Boreholes may be instrumented with inactive sensors connected to temporary power sources and data loggers at the surface. 

Borehole tubes will be cut to the land surface after the project is complete. Unless the local and territorial governments want to continue the monitoring of the ground, data loggers, power sources and sensors from inside the casing will be removed after the duration of the study. If the event that casing and sensors cannot be removed, they will remain in place, but do not contain any hazardous chemicals.

Leaks or ruptures could affect plastic jerry containers holding gasoline at fueling locations. Fueling will be performed at commercial filling station whenever possible. Fueling in the field will be performed using a tarp or tub to contain any possible spill. Spill response training will be provided to all field members, with particular attention to those individuals who will regularly be handling fuels. The training will include a presentation, mock spill, review of spill kit contents use, and reporting.
Light duty drill: Disturbance to the surrounding vegetation will be minimized by laying plywood and/or a tarp on the ground surface. Shallow drilling sometimes requires the use of water, but all water is returned to the ground and nothing is added to the water. 

Air track drill: The same drill typically used in arctic communities for construction work (pile installation) will be used to install monitoring sensors down to 15m depth. The drill does not require water to run. Drilling sites will be limited to places accessible to the drill machine (in town, close to roads). Disturbance to the surrounding vegetation will be minimized by laying plywood and/or a tarp on the ground surface. Drilling may cause vegetation disturbance from the drill machine tracks. Some sensors cannot be retrieved from the borehole, but do not contain any hazardous chemicals.

Geophysics: These surveys are conducted by one to three people walking over the land either carrying instrumentation, or laying cables and electrodes on the ground.  There is no disturbance to the land.
