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SUMMARY 
As part of the conlinuing northern program of the Geothermal Service of 

the Eart.h Physics Branch, EMR, subsurface temperatures have bcen measured at 
over 128 sites in the permafros t region of Canada. Dala are usually gathered 
at resource exploration holes in cooperation with the companies invol ved and , 
in the case of petroleum explo ration holes, in cooperation with the Canada Oil 
and Gas Lands Administration. This body regulates the manner in which wells 
have been made accessible for our use and sets the requirements for the fina l 
surface abandonment of the well to be undertaken at the end of the science 
program. At the majority of the petroleum exploration wells, the original 
operators have retained the responsibility to effect a final abandonment 
procedure at each well. At 30 well s, EMR has assumed responsibility to carry 
out final abandonment to the extent of placement of the final surface plug in 
the well casing; 25 of these are now abandoned and most of those remaining 
require only a simple procedure to be underlaken. 

This report describes in detail the two abandonments effected by EMR 
during the 1984 field season, the Panarctic Garnier 0 - 21 and Louise 0 - 25 
wells . The status of F.MR' s abandonment program is summarized, bringing 
up- to - date a similar report prepared in 1983 (Ta ylor, Judge and Burgess, 
1983). Over the next two years , the operators will be abandoning many of 
their other suspended wells , some of which EMR has been using as temperature 
observation sites. EMR's science program i s largely complete at these wells; 
however, several wells are of particular interest and EMR has proposed that 
about 8 be instrumented for long term temperature measurements in a fashion 
that would allow the wells to be considered as abandoned . 
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1.0 INTRODUCTION 

The Geothennal Service has been undertaking subsurf ace temperature 
measurements throughout northern Canada since the mid-1960's. The data, with 
maps and tables of permafrost thicknesses derived from it, have been published 
regularly as volumes in the Geothermal Series; the most recent edition is 
Taylor, Burgess, Judge and Allen (1982). 

In all but a couple of cases, these data are taken at wells drilled in the 
course of resource exploration. Taylor and Judge (1976) describe the 
preservation techniques used at many of these wells to accommodate subsequent 
measurements of temperature. For the majority of the petroleum exploration 
sites used as temperature observation wells, responsibility for any final 
abandonment procedure in accordance with regulations of the Canada Oil and Gas 
Lands Administration has remained with the original operator. These latter 
sites have, in most cases, large 'Christmas trees' on the wellhead for 
pur-poses unrelated to our use. EMR has accepted responsibility at a small 
number of these temperature observations wells to undertake final abandonment 
at the end of the science program. At present, no responsibility for 
abandonment has been assumed by EMR for the mining holes that are used. 

For most petroleum exploration wells completed prior to 1973, final 
abandonment requires the placing of a five - sack cernent plug in the top lOm of 
the surface casing. After 1973, a steel bullplug closing off the open hole 
has been considered adequate by COGLA (Figure 1 in Taylor et al., 1983). 
However, prior to abandoning a site for which EMR holds responsibility, 
details of the particular completion are discussed with and approved by COGLA. 

A previous report (Taylor, Judge and Burgess, 1983) outlines the status at 
that time of our temperature monitoring program and of EMR's outstanding 
responsibility to abandon some of the preserved wells. This report describes 
two abandonments completed during the past field season and outlines EMR's 
abandonment intentions on the five remaining wells for which EMR has accepted 
a responsibility to abandon. EMR's abandonment program is summarized in 
Table 1, parts 1 and 2. 

Over the past few months, COGLA and the various well operators have been 
reviewing the status of all arctic wells with the intention of abandoning many 
that are currently in suspended status. As this review involves some 47 
temperature observation wells, EMR's involvement and continued interest in 
these wells is described in this report; Table 2, parts 1 and 2 summarizes 
this group of wells in a fonnat similar to Table 1. 

ABANDONMENTS COMPLETED BY EMR IN 1984 

2.1 Arctic Islands 

Garnier 0-21 

The Garnier well was successfully abandoned in August of the past field 
season. A previous attempt had been made in the summer of 1980 on the way 
back from the Rowley abandonment. At that time, the wellhead was found in a 
state considerably different from that expected, and we were unable to 
complete the well with the equipment at hand. It appeared as if the 6" casing 
had been eut about a metre below the local ground level; a previous interna! 
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report describes the situation (Taylor and Judge, 1981; page 3 and pictures, 
pages 41-44). Further investigation on the 1984 visit revealed that the eut 
was really a rusted weld between the lower 6'' casing and a lighter walled 
length of 6" riser. 

The condition of the well necessitated a sununer abandonment. As the 
casing break was submerged in the sump under about 3 cubic metres of water and 
10 cm of ice, a small gas - drivcn pump was used to pump out the water and the 
ice was removed; as the casing eut was below the active layer, periodic 
pumping was necessary to keep the sump clea r of water. An attempt to weld a 
steel plate across the 6" casing was abandoncd; instcad, ice was chopped from 
inside the casing as far down as an arm could reach to remove the chips (just 
under a metre). A 10 gallon barrel with both ends out was put over the casing 
and a 4m, 2" riser with new sign attached was inserted into the casing and 
wedged with stones. The casing and barrel were then filled with 3 sacks of 
permafrost cernent to complete the abandonmcnt. The abandonment configuration 
is shown in the figure in Appendix A. 

We note here that some refuse from the drilling operation remains in the 
area; this consists of several 45 gallon barrels, steel strapping and wood, 
and is visible in pictures taken this year (Appendix A) and in 1980 (pages 
41-44 in Taylor et al., 1981). The quantity is not large and could be removed 
in a single visit with a Twin Otter (site clean- up is not assumed when EMR 
takes responsibility for a final abandonment procedure). 

Louise 0-25 

Since 1980, an extensive snow fi e ld had covered the Louise site, which is 
located in the bottom of a steep - sided vall e y in the badlands topography of 
Ellef Ringnes Island. A landing at the site in May, 1980, confirmed that the 
well and riser were entirely covered by the snow, a situation aggravated by 
the relatively short riser (about l.Jm) on this well. The same condition 
existed when an overflight was made of the area in May, 1982, but in the same 
month this year, the snow field had largely disappeared . The well was logged 
in detail to total depth, and the required steel bullplug was fastened on the 
2" swage on the casing. To better mark the well, additional lengths of 2" 
line pipe were inserted between the bullplug and the existing sign, giving an 
overall height of about 3m (see Figure in Appendix A). It might be noted here 
that the threads on the 2" casing swage are damaged, making it quite difficult 
to start threading the bullplug; in the event that this well is opened at some 
future time, a 2" NPT die might be used to clean up the threads. 

A sununary of each abandonment is given in the Appendix A, following the 
format used in past years to tabulate clearly the pertinent details and to 
facilitate copies of these forms to be transferred to the particular well file 
at COGLA. 

In August, an attempt was made to abandon the Pedder Point well on 
Eglinton Island. Low cloud and fog patches in the area prevented us finding 
the well and would have probably prohibited a landing anyway. 

2.2 Mackenzie Delta and region 

No abandonments were undertakcn in this area in 1984. 
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3.0 CURRENT STATUS 

3.1 Abandorunents completed by 1984 

To summarize, of the 30 wel ls for which EMR accepted responsibility for 
final abandonment since the 1960's, 25 had been abandoned by August, 1984 
(Table 1, part 1). The costs of this overall program are summarized in an 
earlier report (Figure 1 in Taylor and Judge, 1981); abandonments since then 
have been done largely during routine logging visits and the marginal cost to 
EMR associated with the actual abandonment has been small; the earlier figures 
may be taken for all practical purposes to represent the cost to date. 

In addition to these wells, EMR has been taking temperature measurements 
in 47 wells for which the responsibility to abandon remained with the operator 
involved. In many cases, a production- style well head assembly, or 'Christmas 
tree', was left on the well for pueposes unrelated to our science program. To 
the best of our knowl edge, a small number of this group of temperature 
observation wells has alread y been abandoncd by the operators; these are 
summarized in Table 2, part 1. 

3.2 Abandonments remaining to be done 

3.2.1 EMR Responsibility 

Table 1, par t 2 lists the 5 wells for which EMR ha s an outstanding 
responsibility to abandon. The Neil 0- 15 we ll is abandoned with a minor 
deviation from the requirements (Taylor et al. , 1983); this will be rectified 
in spring, 1986. During the same trip, Pedder D- 49 and Cornwall 0- 30 will be 
abandoned as well, unless other programs in the area make a visit cost 
effective before then. We are suggesting (section 4.0) that both the Horton 
River G- 02 and the North Ellice J - 23 wells be instrumented as long term 
temperature monitoring sites. 

3.2.2 Operator responsiblity 

Table 2, part 2 lists the 47 wells currently suspended as temperature 
observations wells, at which the responsibility for meeting any abandorunent 
procedures required by COGLA remains with the operator involved. EMR's 
temperature measurement program is essenti a lly complete at most of these 
sites. However, several of these wells in the Mackenzie De lta and Arctic 
Islands are of particular in terest as long term measuring sites; EMR has 
requested a deviation from the normal abandonment configuration at 8 wells so 
as to permit a permanent, multithermistor cable to be left in the well and the 
well thus be accessible for measurements at the surface, in a fashion that may 
be considered a final, regulatory abandonment of the well. Such long term 
measurements, spanning perhaps 10 to 20 years or more, would add appreciably 
to our knowledge of well thermal dynamics and variation in permafrost 
temperatures over time . The group of wells proposed as long term measurements 
sites is listed in Table 3; the moti vation for choosing these wells is given 
in section 4.0. If this modification is acceptable to COGLA and agreeable to 
the operators, the Earth Physics Branch will suppl y a specially- designed 
multithermistor cable for each well and undertake a periodic logging of the 
well in the future; on some of these, an automatic data logger will be 
attached to the cable from time to time. Following the present practice, the 
data would be transmitted to the particular operalor at the time of 
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measurement, and would be included in a data collection and released to the 
public at regular intervals. 

4.0 Proposed long term temperature observation wells 

The accumulation of precise temperature observations throughout northern 
Canada has been a major program for the Geothermal Croup of the Earth Physics 
Branch for over 20 years. The data set has made a major contribution to our 
knowledge of the distribution and thickness of permafrost (Taylor et al., 
1982) and to our understanding of permafrost dynamics. As the data set grew 
and matured, it became apparent that a few wells had particularly interesting 
properties or environments that might be further studied only though a long 
term measuring program. This small group of wells is listed in Table 3. 

In the Mackenzie Delta area, the Horton River G- 02 well has a very high 
temperature gradient within the permafrost section and unusually large 
convective overturn of the wellbore fluid has been observed intermittently 
over periods of minutes to heurs during manual temperature logging. It is 
proposed to install a thermistor cab le in this well and to use an automatic 
logger at a high repetition rate to further stud y the thermal dynamics of this 
well. At the North Ellice J - 23 well permafrost is 74m thick, typical of the 
new delta, and less than one quarter the Lhickness at many wells in the old 
delta to the east. This well is ideally suited Lo observe the aggradation of 
permafrost over a longer time and the influence of the nearby channel of the 
Mackenzie River on subsurf ace temperatures. Temperature logs from the wells 
in the Taglu field have an isothermal section a degree or so below 0°C for 
several hundred metres below the surface. Thermal modelling suggests that the 
Taglu area was once intruded by the sea for a period of time af ter a 
considerable thickness of permafrost had developed. Wells in this area 
provide the unique opportunity to observe the aggradation of permaf rost at the 
surface and to carry out further modelling to compare with the analogous 
regime of degradational permafrost beneath the Beaufort Sea. Two wells, 
selected from Taglu C- 42, D 43 or H- 54, have been singled out as potential 
long term measurement sites. 

In the Arctic Islands, the thermal influence of Holocene shoreline 
emergence is most evident in wells on the Sabine Peninsula. It is proposed to 
preserve the Drake E 78 well, at two metres elevation and beside the sea, as a 
long term monitoring site. The Marryatl K- 71 well further inland is above the 
Holocene marine limit and would provide a control on permafrost dynamics on 
the peninsula. Thermistor cables would be designed to have several scnsors 
across the measured base of permafrost. Our temperature logs on the 
Sutherland 0 23 well suggest a depth to 0°c alrnost lOOm less than the depth to 
the base of the frozen section indicated by sorne borehole geophysical logs, 
which rnay indicate a gas hydrnt e horizon underlying the permafrost. A cab le 
through this interval would monitor the long terrn stabi lity of this zone and 
may contribute to the resolution of this problern. The deepest measured 
permafrost in Canada, 726m, occurs in the Bent Horn oilfield, at well N72. A 
nearby well, Bent Horn F- 72A, is open to about 2900m and a cable to near this 
depth might detect longer term variations in temperature relating to water 
flow in the upper part of the Sverdrup Basin beneath the permafrost. 



- 8 -

5.0 ACKNOWLEDGEMENTS 

We want to reiterate our appreciation to the petroleum companies for 
making some of their wells available to us for temperature logging, and to the 
Department of Indian and Northern Af fairs and the Canada Oil and Gas Lands 
Administration for approving the procedures used for preservation and final 
abandonment. 

Logistic suport for the abandonment program has been provided by the Polar 
Continental Shelf Project. Sorne further logistic assistance has been provided 
by the Western Arctic Scientific Resource Centre at Inuvik. We thank Bill 
Presley and Peter Osborne of PCSP Resolute and Anne Wilkinson of EPB Ottawa, 
for assistance in 1984; Osborne assisted with the welding attempt and the 
cementing at the Garnier well. 



- 9 -

6.0 BIBLIOGRAPHY 

6.1 General 

Judge, Alan and Taylor, Alan. 1976. Preservation of arctic wells for 
subsurface temperature observations. Geothermal Service of Canada, 
Interna! Report 76 - 1. 

Judge, Alan, 1978. Preservation and Abandonment of Northern Wells. Memo to 
Dr. M.J. Berry, May 15, 1978 (file 6210- 5). 

Taylor, Alan and Judge, Alan, 1981. Abandonment of arctic wells preserved fqr 
subsurface temperature observations: a status report. Geothermal Service 
of Canada, Interna! Report 81 - 4. 

Taylor, Alan, Judge, Alan and Burgess, Margaret, 1983. Abandonment of arctic 
wells preserved for subsurface temperature observations: a status 
report. Geothermal Service of Canada, Interna! Report 83 - 1. 

6.2 Northern Data Collections 

Taylor, A.E. and Judge, A.S., 1974. 
Northern Wells, 1955 to February 
Physics Branch, EMR, 171 p. 

Canadian Geothermal Data Collection -
1974. Geothermal Series Number 1, Earth 

Taylor, A.E. and Judge, A.S., 1975. Canadian Geothermal Data Collection -
Northern Wells, 1974. Geothermal Series Number 3, Earth Physics Branch, 
EMR, 127 p. 

Taylor, A.E. and Judge, A.S., 1976. Canadian Geothermal Data Collection -
Northern Wells, 1975. Geothermal Series Nwnber 6, Earth Physics Branch, 
EMR, 142 p. 

Taylor, A.E . and Judge, A.S., 1977. Canadian Geothermal Data Collection 
Northern Wells, 1976 - 77. Geothermal Series Number 10, Earth Physics 
Branch, EMR., 194 p. 

Judge, A.S . , Taylor, A.E. and Burgess, M., 1979. Canadian Geothermal Data 
Collection - Northern Wells 1977 - 78. Geothermal Series Number 11, 187 p. 

Judge, A.S., Taylor, A.E., Burgess, M. and Allen, V.S. 1981. Canadian 
Geothermal Data Collection - Northern Wells 1978- 80. Geothermal Series 
Number 12, 190 p. 

Taylor, A.E., Burgess, M., Judge A.S. and Allen, V.S., 1982. Canadian 
Geothermal Data Collection - Northern Wells 1981. Geothermal Series 
Number 13, 153 p. 



EPB file 
No. 

55 

62 

70 

76 

86 

87 

89 

90 

91 

92 

93 

94 

95 

97 

- 10 -

TABLE 1 

LIST OF WELLS USED BY EMR AS TEMPERATURE 

OBSERVATION WELLS (EMR RESPONSIBILITY TO ABANDON) 

Name of Well 

Lobitos et al 
Resolute L- 41 

Socony Mobil 
N. Cath B- 62 

1) WELLS ABANDONED 

IOE Providence A- 47 

CPOG Kugaluk N- 02 

Panarc tic Hoodoo H- 37 

Elf Wilkins E- 60 

Shell Beaverhouse H- 13 

Panarctic Amund Central 
Dorne H- 40 

Elf Jameson Bay C- 31 

Panarctic Derninex Garnier 0- 21 

Panarctic et al Cornwallis 
Central Dome D- 40 

Candex et al. 
Dahadinni M- 43A 

Aquitaine et al Rowley M- 04 

Panarctic Fosheirn N- 27 

Abandonment 
De ta ils 

EPB contract, 1977 ($2415) 

EPB personnel, 1970 (cost 
about $2000) 

EPB personnnel, 1970 
(cost about $1000) 

by cornpany 

EPB personnnel, 1982 
($150, note 3) 

Company responsiblity, 
(letter frorn Robertson 
Septernber 17/74; see 
Appendix B) 

by cornpany 

EPB personnel, 1982 ($100, 
note 3) 

by cornpany (note 1) 

EPB personnel, 1984 ($250) 

EPB personnel 1980 
($1000, note 4) 

EPB contract 1977 ($1700) 

EPB personnel 1980 
($1400, note 4) 

by cornpany (note 2) 
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Name of Well 

Elf et al Storkerson A- 15 

Arco Clarke et al Hume River D- 57 

Arco West Whilefish H- 34 

Panarctic Brock I - 20 

Panarcti c Dundas C- 80 

Panarctic Louise Bay 0- 25 

Highland Lake I - 23 

Gemini E- 10 

Panarctic Pat Bay A- 72 

Shell Ulu A- 35 

Mobil Gulf Sadene D- 02 

Abandonment 
Details 

Company responsibility 
(letter from Robertson, 
Sept. 17/74, Appendix B) 

EPB contract, 1977 ($2650) 

EPB contract 1977 ($2650) 

EPB personnel, 1982 
($150, note 3) 

EPB personnel 1980 ($100, 
note 3) 

EPB personnel, 1984 ($150) 

Company responsiblity 
(letter from Chizelle, 
July 12, 1973; see 
Appendix B) 

EPB personnel, 1982 
($100, note 3) 

EPB personnel, 1982 
($100, note 3) 

EPB personnel, 1978 
($100, note 3) 

EPB personnel, 1982 
($100, note 3) 

1. Observed cemented to surface during logging trip of 1976. 

2. By agreement, EPB cable remains through the cernent plug. Cable failed 
shortly after installation. 

3. Abandonments by EPB personnel done normally during routine temperature 
logging; cost represents any material used, such as couplings and 
bullplugs, or cernent . 

4. As for note 3. Special trip from Ottawa required to these jobs in summer 
conditions. Includes share of $800 airfare and $1000 salary estimate . 
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TABLE 1 
2) TEMPERATURE OBSERVATION WELLS 

REMAINING TO BE ABANDONED 
(EMR RESPONSIBILITY) 

Name of Well 

Elf Horton River G- 02 

Gulf WC et al 
Neil 0- 15 

Panarctic et al 
Pedder Pt. D- 49 

SOBC Can. Sup. et al 
North Ellice J - 23 

Panarctic Cornwall 0- 30 

Hardware 
Reguired 

cernent plug 

2- 3" NPT coupling 
1-3" NPT bullplug 
presently on well 
(see Appendix 2 
of Taylor et al., 1983) 

2- 2 1/2" SCH 80 
coupling 
1- 2 1/2" Bullplug, 
8 threads per inch 

cernent or welded 
bullplug 

2- 2" NPT coupling 
1- 2" NPT bullplug 

Status 

R (note 1) 

R 

R 

R (note 1) 

A (1987) 

A active rneasurement site (year of expecled completion of science program) 

R rneasurernents complete, ready to be abandoned. 

NOTES 

1. Tentative plans are to install a multithermister cable and autornatic 
ternperature recorder to monitor convective overturn (at Horton) and long 
term permafrost growth (at Norlh Ellice). 
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TABLE 2 

LIST OF WELLS USED BY EMR AS TEMPERATURE 

OBSERVATION WELLS (OPERATOR RESPONSIBILTY TO ABANDON) 

Operator 

Dome 

Gulf 

Impe rial 

Imperial 

Imperial 

Imperial 

Impe rial 

Imperia! 

1) WELLS ABANDONED 

Name of Well 

Winter Harbour No. 1 

Red 1.-'ox P- 21 

Kimik D- 29 

Atertak E- 41 

Pikiolik M- 26 

Pikiolik E- 54 

Mallik A- 06 

Ivik J - 26 

Details 

letter from R.J. Brooks, 
Dec. 12, 1973 (see 
Appendix B) 
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87 

98 

99 

155 

165 

166 

16 7 

170 

171 

172 

173 

174 

176 

177 

178 
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TABLE 2 

2) TEMPERATURE OBSERVATION WELLS 

REMAINING TO BE ABANDONED (OPERATOR RESPONSIBILITY) 

Operator Name of Well 

Gulf Reindeer D- 27 

Elf Wilkins E- 60 

Elf Storke rson Bay A- 15 

Imperia] De von E 45 

Panarcti c Kristoffer Bay B- 06 

Gulf Kilagmiotak F- 48 

Panarctic Mokka A- 02 

Shell Unipkat I - 22 

Panarctic Thor P- 38 

Panarctic Dome Bay P- 36 

Panarctic Drake B- 44 

Shell Nig lintgak H- 30 

Aquitaine Highland Lake I - 23 

Gulf Ya Ya P- 53 

Gulf Tilalik K- 26 

Gulf Parsons N- 10 

Gulf Reindeer F- 36 

Status 

s e ve re thermal erosion 
and exposure of ice 
l ens around wellhead. 
See pictures in 
Appendix 2 of Taylor et 
al., 1983 and 
correspondence in 
Appendix B. 

see correspondence f rom 
B. Robertson, Elf Oil, 
Sept. 17174 
(Appendix B). 

see correspondence from 
B. Robertson, Elf Oil, 
Sept. 17174 
(Appendix B). 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R see correspondence 
from G. Chizelle, 
Aquitaine, July 12/73 
(Appendix B) 

R 

R 

R 

R 
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EPB file 
No. Operator Name of Well Status 

192 Shell Kugpik 0- 13 R 

193 Gulf Ikhil I - 37 R 

194 Gulf Atigi 0- 48 R 

195 Sun Linckens Island P- 46 R 

196 Panarctic Bent Horn N- 72 R 

198 Panarctic Drake D- 68 R 

199 Panarctic Drake E- 78 R (cable) 

200 Panarctic Hecla I - 69 R 

253 Ashland Tedji Lake K- 24 R 

254 Gulf Ya Ya A- 28 R 

256 Dome Sutherland 0- 23 R (cable) 

259 Panarctic Drake D- 73 R 

26 7 Imperial Taglu C- 42 R (cab le) 

268 Imperia~ Taglu D- 43 R (cable) 

269 Imperial Taglu D- 55 R 

270 Shell Niglintgak M- 19 R 

272 Gulf Parsons L- 43 R 

273 Gulf Kamik D- 48 R 

274 Gulf Siku C- ll R 

276 Gulf Parsons N- 17 R 

277 Gulf Siku A- 12 R 

278 Shell Niglintgak B- 19 R 

279 Gulf Parsons L- 37 R 

280 Shell Kumak E- 58 R 

282 Imperial Ta glu N- 43 R 

284 Gulf Siku E- 21 R 
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286 

287 

293 

299 

Notes: 

A = 
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R (cable)= 
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Operator Name of Well Status 

Gulf Parsons D- 20 R 

Panarctic Bent Horn F- 72A R (cable) 

Impe rial Taglu H-54 R 

Paramount Cameron B- 13 A ( 1987) 

Panarctic Marryatt K- 71 A (1988; cable) 

active measurement site (year of expected completion of science 
program) 

temperature measurment program complete, ready to be abandoned 

permanent temperature cable proposed to be installed in well at 
time of final abandonment procedure. Well to become a long 
term measurement site. Sec section 4.0 and Table 3. 
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TABLE 3 

PROPOSED LONG TERM TEMPERATURE OBSERVATIONS WELLS 

EPB FILE NO. NAME OF WELL 

a)Mackenzie/Beaufort area 

77 Horton River G- 02 

267 Taglu C- 42 

268 Taglu D- 43 

287 Taglu H- 54 

271 North Ellice J - 23 

b) Arctic Islands 

199 Drake E- 78 

256 Sutherland 0- 23 

286 Bent Horn F- 72A 

299 Marryatt K- 71 

MOTIVATION FOR USE AS LONG 
'.!'E~SITE 

Monitor convective overturn of 
well fluid and thermal dynamics 
of heat transfer in well 

sludy long term behaviour of a 
thick interval of isothermal 
permafrost unique to the Taglu 
field but similar to 
degradational permafrost 
underlying the Beaufort Sea . 

study growth of permafrost near a 
major river channel in an area 
typical of the new delta 

study permafrost dynamics at an 
emerging shoreline 

study long term behaviour of 
several intervals of gas hydrate 
(indicated by geophysical logs). 

a well open to 2900 m affording 
opportunity to compare thermal 
regime within thick permafrost to 
regime in formations below. 

an 1100 m observation well above 
the Holocene Marine limit on the 
Sabine Peninsula; control for 
studies at Drake E- 78 
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APPENDIX A 

Well abandonment reports 
for sites completed in 1984 

Garnier 0- 21 
Louise 0- 25 
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hELL: Panarctic Dcminex Garnier 0-21 

LOCATI O~ : 73°40 . 9'N 90°36 . 8 'W 

369m 

1971 Ma y 23 

RIG RELEASE: 1971 .lulv 9 

S\iBSEQUENT HE/\S\:JZE~lE\ T~~ BY E:\t\Tll l'HY~ICS F-RANC'll : One Lcmpcr<1turc logs only , 

011 1971 J ul y 10 . SubscqucnL l y , l'<lble ùcstroyed by 

frcezeback. Publlshcd in Taylor and Judgc, 1974 , 

Canadü111 CcotllL'rnwl Dut<:1 Collection - Northern Wells, 

1955 to Febru <iry 197 Lf . Ccothcrmnl Series no. 1, Earth 

l'hysics nrnnch . mm, 171 pnges . 

grcater than SOOm 

DATE: 1984 /\ugu:>t ., 

TE Ch'N H~ lTE : The \vc1 l co11L<1 in s frozen drilling mud to sev eral 

ln11lll n'd mct rcs . The uppcr 0 . lm o[ the 6" casing 

w11s clcarcd of ice , a nd a 4m section of 2" line pipe 

with .:i 4" !lange on the lowe r end was cemcnted into 

the casing . Cernent was carried further up by using 

a 10 gallon barrel set around the top of the casing. 

Stones wcrc used as wedges to keep the riser upright; 

3 sacks o[ permafrost cernent wcre us e d in total . 

A new 1/4" s t eel pL:Jte sign 24" x 18" was bolted to 

the top of the ri se r. The slgn i s labelled with bead 

we l d wi th t h e wc ll name nnd ] ocn t ion , and is bake 

painted orange . 



GARNIER 0-21 

Details of abandonment 

1. 1984 vie1-i ot s1 te 

ce n tre. Debris can be 

+rom 

seen 

- ~(' -

We i is sli 9 f1tl :>' a i r 

in 1 0 1-1 e r - r i '3 h t . 

lower - lett of 

2 . Pumpin9 1-iate r tr- om sump. No te o ld riser cor1sisti11g of 1 ight 

6" pipe and 2 " riser. Smal amou11t of debris in background is 

v isible on p rev ious photo about 2 cm a l 11 o'clock tram well. 

3. V i e1-1 tram vieil lookin •3 in opposite directi on tram p teviou s 

photo. 

4. Wel sump, as 

cas ing and 1 0 gallon 

v isible incarner. 

abandor1ed, 

bat r e 1 • 

s h cH" 1 n g 2 " r i s e 1 

0 1 d , i g lt t 1·1 a 1 1 e d 

Î t1 
611 

cernet1t-t i 1 led 

rise r pi pe is 

5. Wei 1, as abar1dor1ed , sho1..iin g liei9th of riser at1d or·ange steel 

sign. 
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GARNIER 0- 21 ABANDONMENT 1984 

1-----l 
25cm 

APPROX. 
SC ALE 

GROUND WATER 
LEVEL 

- SIGN (Ponorctic, Deminex, 
Garnier 0-21 
73°40.9

1
N 

90° 36.8 1 W) 

- 2
11 

NPT RISER 



1 

2 

22 



3 

4 

23 



5 

24 
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\ŒLL : Pa narctic Louise Bay 0-25 

LOCATIO~: 78°44 . 9'N 102°4 2 .0'W 

ELEVATl Ol\ : 69m 

1972 Novcm he r 23 

RIG RELEASE : 1 9 7 J J a Il LI ilr V 2 7 

SL'BSEQUE~T :t-lEASPR.P'.E'.\'l'S BY L :\kTH l'Jl\SJCS llKA~Cll : Four tcmpe r ature Jogs to 

672m over a pcriod of 11 ycars . First t hrce logs publis hed 

in Taylor and Judge , 1977, Canadian Geo thermal Data 

Collection - Northcrn We lls 1976-77. Geothermal Series 

no. 10, Ea r lh Phys i cs Br un ch , l ~MR, 194 pages . 

PER.i'v\AFROST Jll::PT1i: 2ô0m 

DATE : 1984 Mciv 14 

TECl!N 1 QllE: TliL' f i11 ;1l LL·mpcr ;1L ur e l og w;1s tnkc n prior t o aha ndonmcnt . 

A 2" NPT b ullpJu g wa s Lhreadc.' d onto th e casing s wage 

us i ng th r c;1d lo ck in g comp ou nd. Sl n ec the original s ign 

was only l. Sm lil g h, it wa s completely cov ered with s now 

in May, 1980 a n d 19 82 ; for the abandonment, a 2.Sm 

exte ns ion pi p l' \vas 11 scd t o e l evate t h e origj nal s ign 

to be t ter mark the we lJ . 
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LOUISE 0-25 

Details of 1'1el l aba.ndonme11t. Total l1ei9tl1 is about 3rn. 

No photos ar·e a.v ailable tollo1'1 in9 the abando11me11t. 
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LOUISE 0-25 ABANDONMENT 1984 

1---1 
25cm 

APPROX . 
SCALE 

w 
0:: 
<( 

3:_ 
0 f--
0:: o... 
<( z 
I
f- -C\J 

z _J w _J 

~~ 
z 
0 
0 
z 
<( 
CD 
<( 

COUPLING 

NAMEPLATE 

EXTENSION 

COUPLING 

~(Welded) 
BULLPLUG 

-COUPLING 
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APPENDIX B 

Supporting Correspondence 
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AQUITAI NE COMPANY OF CANADA LTD 
2000 A QUIT AI N [ TOWEP · S. 4 0-5" .. A V (NU( S W 

PHON( · 267 9111 · AR(A C OD[ 4 03 î[L(X 0)8 2?649 PCT~A."I CGY · CABL[S. P(TQAKI C A LG ARY 

CALGARY, A LBERTA, CANAD A 

T2 P O M-4 

D~te : July 12, 1973 

File : WF 

R::- : Yciur l.c•;.ter Dé.:i..ed chl1~r :_,th, 1973 
(!·<~1:it J1icl1l~.nri Le.Le 1-;-.•3) 

Dep2.rtment of Eneq;y ~iines and RcsolŒL'es 
Ec..rth Physics Branch 
Otta·"·a , Ontario 
KLA. oEl+ 

httentic~ : ~1r . Alan Judge 

Dear Sir : 

We are prescntly rna}:in[ <::.n jnquiry "·iU1 i-12.Jliburton, the 
service CO!::pany which cernented the 2 3/S tubinc; of the wcll referred 
to above . At present we do not see any rcilson for the blockc:.ge . The 
tubing "'as not flushed out wi tl1 C:iesel fuel <Ster ce:ncntini; as we used 
an Omega latcb down plug follm,•eèi by <'lie sel . The :::;pec.:ific purpose of 
this plug is to remove any cernent J e:ft ill 1.he tubing . Such flushing 
\vas not included in our prot;ra.rn, a C('PY of \dü cl1 w2.s sent to your 
attention on March 12, 1973 . 

It will help if you can cive us some more information on 
how your logging survey was done : 

- type of wire line unit. 
- how many and what i~e of sinker bars were used, if any? 
- did you run impression bloct or s2.Jople ce:.tcher? 

( how did your representative have the irnnression that 
drilling mud v.·as left, in the tubing - could i t be cernent? ) 

........ /2 



• '. 1 " l C (> \ \ I' 4- " 1 

C ;," \ ll A, L 1 l l - :Z.0 -

Our intenë i s 1..ü re store this v; ell if (;'::onoc ically feasible 
o r to bear the whole ccs1.. o~ ~he co=pleL.ic~ . 

No decision can be me.de ne"· c.s ·.._,e àc n o"t tno...,,· y et if we 
...,,·ill be dr i lling again in th e Highland La..\e area this ...,,·in te r o r late r 
on . In any case, we are re tu rning you r cheque f o r the c o~pletion costs 
u ntil t he problem is solved . \·:e a r e v ::; ry sorry for the inconve:üence 
this h as caused. 

_:_-----
i ., - 1 
' 1 "~ 1 

C ., l \ ' 
1 

C1 , ~ .11 
' · l\\llll l ClC 1',_:;,p e 

DrjllinG Superinten6ent 

ŒC :l s 
J. t tachrr.ent 
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f ' , )r h ~,~ · H 1 · ' 

f\. ",dlJft ( ( , 1' 1, !:. 

Oc t obc r 8 , 1 91'1 

~Ir . John Hnatjuk , 

'\ . 

>lanager ' F r ont j c'r Dc\'clop1'1L'nl ' 
Gu lf Canad:"J Lld .• 
P . O. Box 130, 
C:ilga r y , ;,Jhcrta T~P .~ll7 

Occi 1- John : 

- <:. } -

: .: 

1 C'nc l osc hl'rl' Sl'V c'r:1l pli<)tt1g r :1plis ~ ~ lin1vi11r, t liL' ~;l111llpi111; t h;,i l Pccurrl'd 
this summc r j11 lliL' \'icinit\· uf till' JZ,·i 1Hk l'r D-t::;l h'l·ll . 1\s yuu (';1n sce 
the wcl l prL'SL'ltl\' s il s in tl1L' h.1ck 1,•;11 1 t)f lhL' ~; lidc 1vhicl 1 pn·~;u;n;Ilily 
h•i]l u11dcrgo fu r l li L· r 1kg 1-.1d,1ti ,1n du1' t t) tlH·nn:1 l vrc1 ~;io11 . 

Shou]d \'l'\t pL1n ,111 ,1h.111dl)11i11)', tlil' 1,•L· ll t liis ('(1111 in 1'. 1-•intl' r , ive' 1,101 1lcl 
app r l'Ci<lLL' <1d\·;11ll·l' nL'l i cl' tL1 l' t1;1hl l' u~~ to rt' :1d lll l· c 1hll' o ne · L1 ~; L time , 
i.lnÙ th c n r cmovc it [ r om tli l' 1vcll . 

lvilli Ll 1c h'L' ll us a goo d r c'fl' rcnl' c p o inl ivt: have ;,in idci.Jl opportunity for 
ci r cf ul obscrv;:i ti o n s o n the r a t l's of crosion etc . ovcr tl1l' TH':-: t scvcral 
yen r s . IH' proh.ihlv siloul cl alsl1 hf' mo nit o ring till' til <·n11;1 J r cgimC' in ancl 
;:iround the slump if WL' li.id Lill' ;1v;lil ;ili lt' rna npowc r . 

\.J e have very rn 1cll ·1p prc>ci:1Ll'd t llt' oppo rt unit y to ust· tl11· ive] l llVC' r the 
pns l lG years, till' rL"sullill)', d:1 t ;1 Sl' l is t' l1 l' of t l1C' hv~:t in c:: i s t('n cc• nnd 
h;1s bt'l' n l! Sl·d i n m.111v p:l p l'rs tn <ii~;,·1 1 ·;~; tl11· rl· ~; t u1- ; 1t i1111 () 1 tliC'rmal 
eq uilihri11 m .11 lll 1 r l'l' ::,·li:ll·k i11 1\ r t· t it' Wl'lL; . 

1\ l an .ludgc 
])jvisiun (1f St• i! ;m,1lo)~y 

;rnd Cco th c r m:1 l S t 11dil'S 

cc : Mar l in Sm i t li 

i\.J : chv 

.~· 

.. ' 

t : .... 

• ' : .. .. '. ,; • ) \_,"t 

- .. l :. : ( ' ;' ( ;, : 

•'[\ ') .. :; 

. . , . 

.. . . 

j ~ • : .• :1• 
J • 

• ~ ,· ) l : ' ) ' • 1 ' , ' • 1,,; .. 
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li 
lfili_j elf OIL EXPLORATION AND PRODUCTION CANADA LTD. 

~ 1700 , 202 - 6TH AVENUE S .W 

CALGA RY. ALBERTA.CANADA T2P 2R9 

TELEPHONE ' (403 \ 263 -7300 

TELEX ' 038 - 22661 

CABLE' ELFCAN 17 Septernber 1974 

Energy, Mines and Resources 
Earth Physics Branch 
Seismology Division 
1 Observatory Crescent 
Ottawa, Ontario 
KlA OE4 

Attention: Mr Alan Judge 

Dear Sir: 

Re : Wilkins and Storkerson Observation Wells 

,l t 

During August of this year , Elf visited the subject 
temperature observation wells with the intention of installing a 
marker at Storkerson Bay and repairing the wellhead riser at 
Wilkins. 

Upon inspection of these wellhead installations, we 
found in both cases that the steel plate which had been welded 
over the 13-3/8" and 9-5/8" casing stubs had been broken off. In 
considering this rnatter, there was no evidence that these plates 
or attached risers had in fact been broken off by heavy machin~ry 
or in any way was caused by our people. It is our feeling that 
the likely cause of this problern resulted from the contraction of 
the casing strings as they coo led after abandonment of the well, 
causing stresses that resulted in the breaking of the weld around 
the 9-5/8" casing. The 9-5/8" casing may well have also collapsed 
at some point near the surface, in the permafrost zone . In any 
case, the uneven contraction of the casing strings in both wells 
has resulted in the weld between the surface plate and riser 
breaking away from the casing. 

In both wells, ice wa s found at surface in the 9-5/8" 
casing, and was chipped down as far as possible by hand, with no 
end to the ice plug evident . The water, during surruner periods, 
had flowed into the casing through the broken welds, and later 
froze. It now appears that the use of these wells for your pur
poses or the r e storation of the wells would b impossible without 



• Energy, Mines and 
Resources 

Earth Physics Branch 
Seismology Division 
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- .~:: -

17 September 1974 

incurring prohibitive costs. 

Elf Oil will undcrtake to complete the fina l surface 
abandonment of these two wclls in conjunction with direction from 
the Conservation Eng ineer o f the Oil and Gas Section of Indian 
and Northern Affairs. Also, if at somc future date , Elf has the 
necessary equipment in the area of thcsc wells, wc will undertake 
to rework and pla e the wc lls back in service . 

We express our d isappo in tment a nd apologies for the 
inconvenience caused to your department by the difficulties 
encountered at these wells. 

RBR/jm 
E.74.575 

Yours very truly 

EDF OIL EXPLORATION AND 
PRODUCTION CANADA LTD. 

-~/~' 
~ E / ,,..:--::L, -{s tno~ 
Bryan Rober tson 
Arctic Opcrations Supcrvisor 
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DOME PETROLEUM LIMITED 
J. P. GALLAGHBJl 

•a8SID&NT P.O. Box 200 

C ALG ARY, CA N ADA 

T2 P 2H8 

December 12, 1973 

Department of Energy, Mines & Resources 
Earth Physics Branch 
1 Observatory Crescent 
Ottawa, Ontario 
KlA OE4 

Attention: Mr. Alan Judge 
Seismology Division 

Dear Sir: 

In reply to your letter of November 16, 1973, please be 
advised that we will abandon the Winter Harbour #1 well to D.l.A.N.D. 
specifi cations. 

Yours very truly, 
DOME PETROLEUM LIMITED, 

R. J. Brooks 
Manager, Arctic Drilling 

RJB:jvr 

cc: Mr. A. J. McCas kill 

Tal. V.P HO N E 

267·39!0 
( AREA 40)) 
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