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During 2007 a field program was conducted in the Gwich’in Settlement Area by the Geological 
Survey of Canada (GSC) of Natural Resources Canada (NRCan) to collect baseline 
environmental information and establish permafrost thermal monitoring sites. An objective of 
this program is to improve our understanding of permafrost and soil conditions within the region 
and to enhance GSC’s permafrost monitoring network. This information is essential for landuse 
planning, design of infrastructure and to understanding the impact of climate change and human 
activity on permafrost terrain. 
 
In 2006, GSC, applied for and was granted a Type B Landuse Permit. Modifications were made 
to the permit to include revisions to work locations and to extend the permit to September 2008. 
GSC’s original plan was to utilize a heli-portable auger type drill that was capable of drilling to 
depths of 15-20 m. The specifications (eg. weight) of the proposed drilling equipment were such 
that a Type B Landuse Permit was required. After we were granted the Landuse Permit however, 
plans were altered due to scheduling, unavailability of personnel and financial resources, and 
drilling was conducted with a lightweight, hand held water jet drill. 
 
During February and October 2006, a member of GSC visited Inuvik and Tsiigehtchic to meet 
community leaders and also inform regulators of the proposed project (see permit applications 
for further details). This consultation facilitated the final site selection. GSC accompanied by a 
Gwich’in beneficiary (L. Greenland) hired through the Aurora Research Institute (ARI) 
conducted a reconnaissance trip in October 2006 to finalize site selection. This trip was also 
necessary to ensure that areas of special importance or cultural significance to the communities 
were not disturbed. 
 
The drilling program was conducted at the 5 sites listed in Table 1 and shown in Figure 1  in 
August 2007. Figures 2 to 6 provide air photos for each site and the final location of each 
borehole that was drilled. Sites were accessed by helicopter utilizing existing cutlines and other 
nearby open areas which meant that no clearing or other disturbance to the vegetation cover was 
required. The small, lightweight nature of the drill utilized also meant that site disturbance was 
minimized. Mr. Greenland and W. Hurst (both hired through ARI) participated in the field 
program as monitors and ensured that all work was carried out in a respectful manner. Mr. 
Greenland and Mr. Hurst also have past experience with the drilling equipment and provided 
much appreciated assistance with the drilling operation. Although the desired depth was 10-15m, 
limitations of the equipment and the nature of the materials meant that holes could only be 
drilled to depths of  5 to 10 m. Since a jet drill was utilized it was not possible to collect samples 
from boreholes.  A total of  9 boreholes were completed and preserved as long-term thermal 
monitoring sites through the installation of PVC pipe (1” diam). A multi-sensor temperature 
cable was installed and connected to a datalogger to provide a continuous record of ground 
temperature and to provide information to characterize the permafrost thermal regime. Table 1 
provides further information on the instrumentation installed. Note that only one cable was 
installed in August 2007 (Norris Creek, NC-01) with the shorter cables (which were not 
available in 2007) installed in August 2008. 



 
As mentioned above, there was negligible disturbance to the environment due to the nature of the 
equipment used. This small amount of disturbance was limited to generally less than 2-3 m 
around the borehole and was related to the deposition of sediments on the surface from the 
borehole. An attempt was made however to backfill the space between the casing and the 
borehole wall with material ejected from the hole. Since the disturbance is negligible, recovery 
should occur in about 1 year. The only visible structure that is left at each borehole site is a 
protective PVC (4-5” diameter) pipe that extends approximately 1 m above the ground which 
houses the datalogger, cable and PVC casing. Since there is minimal equipment left at each site, 
rather than provide drawings of site plans, photographs of each site have been provided (Figures 
7 – 11) which show the equipment left at each borehole site. 
 
GSC personnel accompanied by Mr. Greenland visited each site in August 2008 to install the 
remaining temperature cables and to acquire data from the datalogger at NC-01. Site visits 
required a minimal amount of time usually less than 30 minutes. Minimal data have been 
collected from the sites as most of the cables were only installed in August 2008. However, a 
ground temperature data record one year in duration has been collected from NC-01 and an 
example of the type of data collected is provided in Figure 12. Also, thaw depth information 
acquired through manual probing has been provided in Table 1. 
 
Since the drilling operation has been completed there is no longer a need for the landuse permit 
and it may be closed. However, as specified in our original permit application and all project 
information provided, long-term maintenance of these permafrost monitoring sites is planned. 
Since two of the sites are located on Private Land (Hill Lake and Wood Bridge Lake), GSC 
requested an amendment to an existing Landuse Authorization G03R09 to include these sites and 
also to extend the existing authorization for 5 years. In November 2006, The Gwich’in Tribal 
Council approved our request and amended our authorization number to GTC03R09 which now 
expires September 30 2012 (note all administration and rental fees to cover this period have been 
paid in full). Indian and Northern Affairs Canada also provided authorization to use Crown Land 
(the remainder of the sites) for our monitoring program. 
 
GSC will apply (as has been done throughout the project) annually to ARI for a Science Licence 
to cover the field work associated with the ongoing monitoring program. Previous Science 
Licenses covering the period 2006-2008 were numbers 14018, 14088, 14391R. Ongoing 
maintenance of these sites will involve short site visits to acquire data and check condition of 
equipment on an annual basis (normally late summer or fall) depending on resources available. 
No further disturbance or alteration of these sites is anticipated. Data loggers are capable of 
recording temperatures for several years so data will continue to be collected should the 
frequency of site visits decrease. Our temperature databases will be updated and data will be 
disseminated through the permafrost monitoring web site (canpfnetwork.com and gtnp.org) and 
through various reports which will be made available to community groups, the Gwich’in Land 
and Water Board etc. 



Table 1. Boreholes (BH) drilled in August 2007. Instrumentation installed (GT = ground temperature cable), including maximum 
depth of measurement, is described. All cables installed August 2008 except for NC-01 which was installed August 2007. Active-layer 
thickness (ALT) was determined through probing in August 2008.  

Site Name BH ID UTM 
Zone 

UTM 
Coordinates BH depth Instrumentation ALT (cm) 

Norris Creek NC-01 8W 7589174 N 
570220 E 9 m GT to 8.75m 68 

CaL-01 8W 7571169 N 
578765 E 6.3 m GT to 5 m 55 

CaL-02 8W 7571169 N 
578815 E 4.7 m GT to 4.7 m 67 Campbell 

Lake 

CaL-03 8W 7571242 N 
578765 E 2.5 m GT to 2.5m 63 

NCL-01 8W 7560747 N 
585855 W 5.5 m GT to 5 m 50 North Caribou 

Lake NCL-02 8W 7560694 N 
585895 E 5.1 m GT to 5 m 59 

HL-01 8W 7543776 N 
604933 E 5.7 m GT to 5 m 59 

Hill Lake 
HL-02 8W 7543725 N 

604952 E 4.4 m GT to 4.4 m 70 

Wood Bridge 
Lake WBL-01 8W 7534656 N 

618438 E 4.5 m GT to 4.5 m 81 

 



 
Figure 1. Boreholes drilled in the Gwich'in Settlement Area, August 2007. 



 
 
Figure 2. Norris Creek (NC-01) 
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Figure 3. Campbell Lake (Cal-01, Cal-02, Cal-03) 
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Figure 4. North Caribou Lake (NCL-01, NCL-02) 
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Figure 5. Hill Lake (HL-01, HL-02) 
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Figure 6. Wood Bridge Lake (WBL-01) 
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Figure 7. Norris Creek, August 2007. 
 

 
 
 
 
Figure 8. Campbell Lake, August 2007. 
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Figure 9. North Caribou Lake, August 2007. 
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Figure 10. Hill Lake, August 2007. 
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Figure 11. Wood Bridge Lake, August 2007 
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Figure 11. Ground temperature at NC-01, August 10 2008. 
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