GLOBAL TERRESTRIAL NETWORK - PERMAFROST (GTNet-P)

BOREHOLE METADATA FORM (01/2000)

BOREHOLE NAME Churchill RCT-2

COUNTRY Canada

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

N5844.10754     W09404.85919       Garmin II GPS.

58° 44' 6.4" N       94° 04' 51.6" W

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

15.0m

YEAR DRILLED

1973, Sept 20-23.

METHOD OF DRILLING

Not recorded

DURATION OF DRILLING (hours/days)

Not known (Four sites were drilled and installed in four days, Sept 20-23, 1973).

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.)

Anthropogenic heat/cold source are the Churchill airport main runway, located 700m East of the site, and a railroad, later road that runs by 40m North of the site.

PERIOD OF PRIOR MEASUREMENTS AND FREQUENCY (starting date; annually, monthly, weekly, or daily etc.)

A program of semi-regular monthly measurements was done for most of the years between 1973 and Dec 1983. The current datalogger program was begun in September, 1999.  Other datalogger operations were run by McMaster University during the 1990s.

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.)

Temperatures are measured by Copper Constantan thermocouples with the junctions cut into a multi-pair cable.  Measurements are made with a Campbell Scientific CR10 datalogger in early programs in the 1990s.  A Campbell Scientific, Inc AM32 electromechanical multiplexer was used.  The wire from this connection to the datalogger in a box enclosure was copper and copper.  The reference junction temperature was measured near the AM32 junction panel with a Campbell Sci 107 probe, which is based on a quality standard thermistor.  This arrangement depended on the maintenance of a good insulation pattern, which was questionable in this installation. 

After Sept, 1999, a Campbell Scientific AM25T thermocouple multiplexer was used. This assembly incorporates an heavy aluminum bar to conduct heat along the row of connections, and a PRT100 temperature sensor on the aluminum bar.

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

Isolated [ ]    Mountain [ ]

PERMAFROST      [X] PRESENT             [ ] ABSENT

PERMAFROST THICKNESS (if known, m) Unknown

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

This hole does not reach to a zero amplitude depth.  Mean annual ground temperature for the Year 2000 at 15m was --2.27C, with an annual amplitude of 0.21C.  The thermal wave has a 16month delay from the air temperature. .

MAAT at the site was -5.28C for the year 2000.

Mean snow depth for 2000 was 96mm.

MAAT for 2000 at Churchill A was -4.9C
and mean snow on the ground at month end was 162mm.

Depth of zero annual amplitude (or depth of measurement reported above)  (m)

Not known.

Year or 12 month interval for mean reported above

Year 2000.

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

The hand-held balance bridge measurements gave a range of -2.9 to -2.5C of MAGT at 15m for the period 1973 to 1983.

The datalogger and AM32 in 1998 showed 15m temperatures in the -2.3 to -2.5C range.

ELEVATION (above sea level , m)

Approx .14m

SITE SLOPE (angle, aspect)

Level, with gentle undulations in the soil surface. No drainage.

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

Local relief (m)

Local relief consists of undulations of up to 50cm depth in the frost-disturbed complex of old beach material with  remnant organic layers or inclusions.  Horizontal scale of the undulations is 2m to 20m per element.

LANDFORM OR GEOMORPHOLOGICAL DESCRIPTION AND HISTORY  OF SITE (age)  

This is coastal Hudson's Bay.  The land has been uplifting continually since the retreat of the continental glacier some 10,000 years ago.  This is old beach land of some depth.

The installation report shows sand and silt layers for the entire 15m of drilling.

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

This is uplifting Hudson Bay coast, in the mouth of the Churchill River, which flows Northward some 6 km to the West of the site.  There are deep layers of beach sands or riverine materials.  The installation report on a 15m holes showed:

0
to 0.8m
Sedge peat

0.8 
to 2.4m
clayey silt with a few stones

2.4 
to 4.3m
large rock fragments and sand

4.3
to 15.2m
medium sand with some gravel (scattered stones).

DOMINANT SITE VEGETATION        

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

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

The vegetation is a boreal forest/fen complex.  Sedges and Labrador tea are common, with other very small shrubs.  The nearest black spruce/larch patch is about 150m away to the southwest.

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.)

This site is very accessible, with one of the airport service roads running within 40m of the hole.

Distance from road access (km)           

0.05km

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 

Churchill A,  Station No. 5060600

58 44 N  94 03 W

Churchill A is about 2km west of RCT-1, on the same rock ridge, but among taxiways, and about 60 from the nearest hangar.

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)

Brown, R.J.E., 1978.  Influence of climate and terrain on ground temperatures in the continuous permafrost zone of Northern Manitoba and Keewatin District, Canada.  Proc. Third International Conference on Permafrost, Edmonton, Alberta, Vol 1, pp. 15-21 (NRCC 17085)

OTHER COMMENTS: (use additional space)
