GLOBAL TERRESTRIAL NETWORK - PERMAFROST (GTNet-P)

BOREHOLE METADATA FORM (01/2000)

BOREHOLE NAME:  Canyon Creek


COUNTRY:   Canada

LATITUDE AND LONGITUDE  (degrees, minutes, seconds if available)


65deg 14min 03sec N,  126deg 31min 20sec W


Pipeline reference KmP 18.97.


Elevation 123 metres A.S.L.  (Install report says 107m)

BOREHOLE DEPTH (m) AND MEASUREMENT INTERVAL IF DIFFERENT FROM DEPTH

Depth of hole is 13.2m (40ft).

Measurement interval of thermal cable was intended to be at depths from surface in metres:  0.5, 1.0, 2.0, 3, 4, 5, 6, 7, 9, 11, 13m.

An attempt to verify the depths by pulling the cable out in 1996 confirmed that it had been partially pulled, and was frozen in at some other depth.  Temperature response of sensors indicate that the top sensor is above ground, likely about 50cm, thus the actual depths are between 1.0 and 0.6m shallower than designed.  A reasonable estimate is that the depths are 0.8m less than the above values, or::

0.3m above ground, then 0.2m, 1.2m, 2.2m, 3.2m, 4.2m, 5.2m, 6.2m, 8.2m, 10.2m, 12.2m

YEAR DRILLED:  March, 1984

METHOD OF DRILLING:  Auger.  ("Mobile Auger Super B-61 drill rig")

DURATION OF DRILLING (hours/days) Not known.  Date in March, 1984.

TYPE OF AND DISTANCE FROM HEAT SOURCES (surface disturbance, m)         

Natural [ ] no disturbance [ ] lake      [ ] river       [ ] other natural disturbance (describe)

[X] anthropogenic (describe type of disturbance; pipeline, storage area, reservoir, etc.)

10m from 1961 telephone line cleared right of way.  25m from 30cm  diameter oil  pipeline near surface at centre of same cleared right of way, in 1984. 

PERIOD OF PRIOR MEASUREMENTS AND FREQUENCY (starting date; annually, monthly, weekly, or daily etc.)  None at site.  Programs within 20km since at least 1973.

Measurements began in 28 May, 1985

HOURLY:  Ground temps 1, 2m, Air Temp, RH, Wind speed (10m to 1995, then 4m), Wind Dirn, Panel Temp.

DAILY: Ground temps (sample) at 3, 4, 5, 6, 7, 8, 9, 11, 13m, rain (TBRG) total, soil moisture (gypsum block), battery voltage.

METHOD OF TEMPERATURE MEASUREMENT (thermistor probe, permanent cable [provide number of sensors and nominal depth], fluid filled hole and its level, diameter and type of casing , depth of casing, etc.)

Thermistors in cable in oil-filled inner PVC tubing within 105mm PVC well lining.  Thermistors are YSI 44033, and were measured via electromechanical multiplexer, by a Campbell Scientific Inc 21X datalogger.

PERMAFROST ZONE Continuous [X]          Discontinuous [ ]       Sporadic [ ]

Isolated [ ]    Mountain [ ]

PERMAFROST      [X] PRESENT             [ ] ABSENT

PERMAFROST THICKNESS (if known, m)  Not known.  Well beyond bottom of this hole.

MEAN ANNUAL GROUND TEMPERATURE AT OR NEAR DEPTH OF ZERO ANNUAL AMPLITUDE (°C) - report  value for most recent year or 12 month interval

MAGT = -0.44C for Year 2000 at 6th level (approx 5m depth).

No temperature corrections for Cable HT200 on file at Saskatoon.

Year or 12 month interval for mean reported above

Year 2000

Range (if applicable) of mean annual ground temperature over observation period (°C)

Ground temperature measurement began in 1984, at installation.  A datalogger was installed in May, 1985 and has been operating since.  The datalogger record for 1986 to 1989 shows large annual cycles of temperature at all depths (0.4C), with average near the annual steady state of subsequent years.  During 1990 to 2000, the temperature at all levels gradually increased, at a gradually reducing rate.  The temperature for the year 1990 for the 6th level (about 5m depth) was and indicated -0.567 for 1990 and an indicated -0.440 for the year 2000, an increase of 0.117C.  (In the same period, the temperature of the previous 30 years at Norman Wells Airport has risen from an annual -6.3C to -5.6C, an increase of 0.7C).

Annual temperature cycles were less than 0.05C during 1990 to 1992, and less than 0.02C during later years.

Mean annual air temperature this site for Year 2000 was -4.35C.

Mean annual snow cover depth at this site for Year 2000 was 335mm

MAAT at Norman Wells A for the Year 2000 was   -5.36C

Mean snow cover depth based only on  Month-end was 137mm

ELEVATION (above sea level , m)

123m A.S.L.    (Source is GSC Open File No. 2044)

SITE SLOPE (angle, aspect)

Very small slope to the South.

SITE TOPOGRAPHY AND LOCAL RELIEF [ ]Valley  [ ]Top of hill or ridge  [ ]Plain

Local relief (m) within 100m, the land is nearly level East, North and West, with a slope of up to 1m toward the South.  Within 1km, there is a major ravine (Canyon Creek) about 50m deep to the east of the site, that flows southward.  The site is on a raised river floodplain within 2km of the Mackenzie River to the south, and within 2km of the base of a slope to the north that averages 10percent for a few kilometres.

LANDFORM OR GEOMORPHOLOGICAL DESCRIPTION AND HISTORY  OF SITE (age)

River terrace on the Mackenzie River.  This side has a narrow terrace.  The site is elevated 50m from the river, and off the river by about 1.8km

GEOLOGY (brief description of bedrock, sediments, including types and estimate of ice content volume [high, medium, low]) 

See GSC Open File 2044, as quoted above.  Site has silty clay or clayey silt to 9m, then shale clayey to depth (13m).

DOMINANT SITE VEGETATION        

[ ] Polar desert [ ]Tundra  [ ] Shrub Tundra [ ] Forest Tundra  [X]Coniferous Forest  

[ ] Deciduous Forest [ ] Grassland [ ] Other (describe)

AIR TEMPERATURE AND SNOW COVER THICKNESS/DENSITY MEASUREMENTS AT THE BOREHOLE SITE (indicate frequency of observations): 

Air temperature: Yes [X] No [ ]    Snow thickness: Yes[X] No[ ]   Density: Yes [ ] No[X]

ACCESSIBILITY OF THE BOREHOLE   

Mode of transportation (helicopter, road, offroad vehicle, river, etc.)

Accessible by helicopter or offroad vehicle.  In winter, it is sometimes accessible by winter road. 

Distance from road access (km)         13km  

NAME AND LOCATION OF CLOSEST CLIMATE STATION (latitude, longitude, and distance from borehole, km) - provide (if available) mean monthly air temperature and snow depth of reporting interval for mean annual ground temperature 

Norman Wells A.   YVQ.  

65deg 17' N    126deg 48' W,    Elevation 62m a.s.l.


MAAT -5.37C for Year 2000.

Mean Snow on Ground During Year 2000 was 128mm (end of month values).

RESPONSIBLE INDIVIDUAL(S) AND ORGANIZATION FOR DATA COLLECTION (complete mailing address, email and fax addresses)

The organization is the Climate Research Branch of the Meterological Service of Canada (MSC -CRB). 

Barry Goodison

Chief, CCRP

Environment Canada

4905 Dufferin Street

Downsview, ON, M3H 5T4

Tel: (416) 739-4345

Joe Eley

Climatologist, CCRP

Environment Canada

11 Innovation Blvd

Saskatoon, SK, S7N 3H5

Tel: (306) 975-5685

Fax: (306) 975-6516

Email:  Joe.Eley@ec.gc.ca

RELEVANT PUBLICATIONS (complete citation, use additional space)

   MACROBUTTON HtmlResAnchor http://cgrg.geog.uvic.ca/abstracts/CoutureClimateRegional.html

26 June, 2001

Author : Couture, R.; Robinson, S.D.; and Burgess, M.M.

Date : 2000.

Title : Climate change, permafrost degradation, and infrastructure adaptation: preliminary results from a pilot community case study in the Mackenzie valley.

Publication : Geological Survey of Canada, Current Research 2000

Issue : B2.

Page(s) : 9 p.

                                        Abstract

Regional studies show that permafrost will disappear partly or completely over large areas of the north should predicted climate change occur. Much of the infrastructure in northern communities relies on the properties of frozen materials for stability. Ground warming could degrade the performance of existing structures. The Geological Survey of Canada is initiating an assessment of infrastructure needs in the north, by examining sensitivity to impacts of permafrost degradation under climate warming, using a community-level approach in the Mackenzie valley. Over the last century, this area has undergone the most warming in Canada and mean annual air temperatures are predicted increase up to 4° or 5°C in the next century. Preliminary results are presented of the pilot study at Norman Wells, Northwest Territories, where surficial geology, permafrost, and geotechnical conditions are described, and performance and sensitivity of infrastructure are examined.

OTHER COMMENTS: (use additional space)
Part of the thermal fence at Km 18.9.  


Refer to GSC Open File Report No. 2044 by J. Pilon, M. Burgess, A. Judge, V. Allen, K. MacInnes, D. Harry, C. Tarnocai, H. Baker.  "Norman Wells to Zama oil pipeline permafrost and terrain research and monitoring program: Site establishment Report.  

See p. 49:  Thermal Fence 84-2A, KP18.9.

BOREHOLE T4 on the Site Plan is the thermal cable logged by the weather station datalogger.
