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Enhancement of Permafrost Monitoring Network  

and collection of baseline terrain information  
in Mackenzie Valley Corridor 

 

1.0 Background 
Permafrost is soil or rock that remains below 0°C throughout the year and is an important feature of 
the Mackenzie valley landscape. Permafrost has impacts on both the natural and socio-economic 
environment of northern Canada. Permafrost and the ground ice it contains present significant 
challenges to northern development and has an important influence on drainage and ecosystems. 
Changes to the permafrost distribution and thawing of ground ice in response to climate change or 
surface disturbance related to northern development can result in settlement of soils and alterations 
to surface and subsurface hydrology which has implications for infrastructure, terrestrial and aquatic 
ecosystems and northern/traditional lifestyles. 
 
Knowledge of permafrost conditions (temperature, active layer thickness and ground ice conditions) 
and their variation both regionally and through time is critical for rational planning of development 
in northern Canada and for understanding the impact of environmental disturbance and climate 
change on the permafrost environment. A comprehensive network of permafrost monitoring sites 
throughout the Mackenzie valley corridor would provide field observations of active layer thickness 
and the permafrost temperature which are essential for understanding the present permafrost 
conditions, for detecting changes in these conditions resulting from surface disturbances or climate 
changes, and understanding and predicting future response. The information provided would serve 
both short and long-term needs of communities, governments and industry. 
 
Since the late 1980s, the Geological Survey of Canada (GSC) in collaboration with other 
government departments, has been developing and maintaining a network of active layer and 
permafrost temperature monitoring sites in the Mackenzie region (Figure 1). Included in this 
network are about 20 monitoring sites located on and off the Norman Wells pipeline right-of-way 
established in the mid 1980s to investigate the impact of the pipeline project on permafrost and 
terrain conditions.   The information generated by the monitoring network has increased baseline 
knowledge of permafrost and terrain conditions in the region, provided valuable information for 
design and environmental impact mitigation of future pipelines and other northern development and 
allowed the documentation of the response of permafrost conditions to climate change. 
  
There are however extensive gaps in the existing monitoring network including the continuous 
permafrost zone north of Norman Wells, in the Mackenzie Delta and along dynamic permafrost 
shorelines and coastlines. Enhancement of the network to address these gaps is essential to provide 
additional baseline information for design of future development such as pipelines, highways and 
power lines, and to assess the impact such development and/or climate change may have on the 
natural environment.   

2.0 Objectives 
This project will address key science and information gaps outlined in the report “Identification of 
the biophysical information and research gaps associated with hydrocarbon exploration, 
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development and transmission in the Mackenzie valley” sponsored by DIAND, GNWT and ESRF. 
The main objectives are:  
 
• Provide baseline information/knowledge on permafrost and terrain conditions (specifically 

information on ground temperature, ground ice conditions and geotechnical properties of soils) 
in the Mackenzie valley for design and environmental assessment of infrastructure related to 
hydrocarbon development and transmission 

• Monitor ground temperature and active layer to detect changes in these conditions resulting 
from disturbance related to development or climate change and to improve prediction of future 
response 

• Improve characterization of terrain sensitivity to northern development or climate change 

3.0 Project Description 
The project would entail the drilling of new boreholes and the installation of temperature cables and 
other instruments to monitor the long-term permafrost temperatures. Other data on key climatic 
parameters and snow depth will also be gathered. Important information on geological materials and 
ground ice will also be obtained during the drilling and logging of boreholes. This information will 
supplement that already compiled for the Mackenzie region, to provide a more complete picture of 
permafrost and ground ice conditions and their environmental sensitivity.  
 
Four (4) sites have been chosen for this project in the Gwich’in Settlement Area, Northwest 
Territories (Figure 2 and Table 1). Preferred locations will be chosen near the existing C.N.T trail 
and cutlines, for continuous site accessibility and to minimize disturbance to the environment.  
 
Table 1.  Scientific Permafrost Investigation Sites in Gwich’in Settlement Area (GSA) 

Site Name 
Land 

Owner N W 
Closet 

Community 
Distance to 

Community (km)
Norris Creek  Crown 68°23'59.18" 133°18'30.86" Inuvik 20 
Campbell Lake Crown 68°14'35.31" 133° 5'45.50" Inuvik 28 
North Caribou Crown 68° 8'52.21" 132°56'13.38" Inuvik 39 
Thunder River 
Airstrip 

Crown 67°29'4.09" 130°49'34.06" 
 Tsiigehtchic 120 

 
One or two boreholes up to 20 m depth will be drilled at each site in order to capture local 
environmental variability. Light, heli-portable air rotary drills will be used and no drill fluids will be 
required. Temperature cables will be installed in boreholes. Data loggers connected to the cables 
will provide a continuous record of ground temperatures and reduce the need for frequent site visits. 
Soil samples will also be obtained from selected boreholes to characterize the ground ice and 
geotechnical conditions. In total up to 8 boreholes will be drilled in 2006/2007. Additional 
instrumentation may be installed at select sites to record climate related information.  
 
It is anticipated that access to the sites, drilling activity and installation of instruments may disturb 
the surface of land.  However, these disturbances are not expected to have great impact on the 
environment and resources since the sites will be near existing trail, cutlines/clearing for 
minimizing disturbance and easy site accessibility, this small footprint (0.02 ha at each site) 
disturbance is expected to be temporary, minor and would fully recover within approximately one 
year.  
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All grey water during the operation will be filtered with solids stored in garbage containers while 
the remaining filtered grey water will be scattered widely in areas and at least 100 m from any water 
bodies. Latrine area will be set up; all solid human waste and associated paper/personal hygiene 
waste will be packed and shipped out of site. Total number of persons on site at any time will be 
range between 4-6. The team will travel daily by helicopter from Inuvik to the site. 

4.0 Schedules and Operation 
Contracts for operations will be awarded upon receipt of all necessary permits and approvals and an 
access crew will be mobilized shortly thereafter (with drilling expected to commence in September 
2006). The crew will be mobilized and operated from Inuvik. It is estimated that site access and 
preparation will require up to one (1) day and drilling operation and installation of instruments will 
take up to two (2) days for a total of 2-3 days for each site. The total duration of fieldwork will be 
up to two (2) weeks.  
 
Following site establishment on an annual basis a short visit (one (1) or a few hours at each site) 
will be required to retrieve data from instrumentation. Access will be by helicopter. It will cause no 
disturbance. The GSC researchers will need rental vehicles, accommodation and supplies from the 
local communities. Local guides/monitors/assistants will be required to assist with fieldwork. 
 
Data generated by the scientific research will be made available publicly through GSC publications 
and permafrost temperature data will be disseminated through the Canadian Permafrost Monitoring 
Network website (www.canpfnetwork.com). Publications and data from this study will be sent to 
communities and regulatory organizations. Community presentations will also be used to 
communicate the results of the project. 
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Figure 1. Permafrost zones and location of GSC’s permafrost thermal monitoring sites in the 
Mackenzie valley.  
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Figure 2. GSC Proposed Permafrost Investigation Sites in the Gwich’in Settlement Area 
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