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SL'MI>IARY 

This report presents the first set of temperature profiles obtained in 

shallow boreholes along the proposed Alaska Highway and Dempster Highway 

pipeline routes. The borcho l es wcre drilled in the surrnner of 1978 to conduct 

geophysical and i;eo techrrical investigations of the soil and pennafrost along 

the routes. The Dempst er boreholes, averaging 2.2 m in depth, are situated 

between Inuvik and Fort McPherson, N.W .T.; the Alaska llighway boreholes, 

averaging 6.7 m, are between Champ agne and Beaver Creek, Yukon. 

Permafrost was pres en t in all of the Dempster boreholes. August 

temperature logs recorded negative temperatures and negative temperature 

gradients . These gradients are only seasonal, varying due to the penetration 

of a 50 K annual air temperature variation into a medium of low therma l 

diffusivity. Temperature logs of the Alaska Highway boreholes, taken in late 

November, registered negative temperatures in most holes. Permafrost was 

encountered at all sites along and north of Kluane Lake; none was found in the 

hales south of the lake. 

Monitoring of selected sites , preferably deepened to exceed the dep th of 

zero annual .:implitude, for a minimum of two years, is necessary to es tablish 

the <letailed shallow ground therma l recime at present. Further temperature 

legs will enable the deterrnination of the mean annual ground t emperaturcR, the 

amplitude and depth of penetration of the annual variation of surface 

Lcmpcrature, the thickne<·s of the ac tive layer , the temperatures within the 

permafrost and their proximity to o0 c. 



1. INTRODUCTION 

Dcring the summer of 1978 several shallow boreholes were drilled along the 

proposed Dempster and Alaska Highway pipeline routes to conduct geotechnical 

and geophysic a l i nvestigations of the adjac ent terrain. The Geological Survey 

of Canada dr illed hydraulica]ly a t 14 loca tions on the Dempster highway 

between Inuv ik and For t Mc?he r s on, a distance of 150 km. The drillholes were 

pres erv ed f or downhole geophysical and temperature logs by installing a black 

plastic PVC casing and filling it with diesel fuel. Foothills Pipe Line 

(South Yukon) L~d. drilled about 100 holes J.n 1978 as part of their ongoing 

geotechnical program along t he South- Yukon portion of their proposed Alaska 

Highway pipe line route . Twenty of these boreholes were similarly preserved, 

with plastic pipe f illed with dies el fuel. The Foothills' boreholes lie 

be twe e.n Champagne and Beaver Cr eek, Yukon, a distance of 400 km. 

The studied section s of the Dempster and Al aska highways are indicated on 

the gener al locat i on map (Fig. 1). The loca tions of the drill si t e s are _shown 

in fi gures 2 and 3. Figure 1 includes the approximate position of the 

permafros t boundari es in the Yukon are a. The Dempst er boreholes f a ll within 

t he cont i nuous per mafros t zone ; the Al a ska highway boreho l e s withi n the 

dis c ontinuous zone . Shallow borehole t emper ature logs a l ong t he.se cor r i dor s 

should provide a greater understanding of t he near-surface t herma l r egime : 

thickness of the active layer , ampl i tude of the annual wave , depth of annua l 

wa•e penetration, proximity of soil temperature to o0 c, insulating 

characterist ics of vcge tation, and reference tempe.ratures for other 

geophysical observations. The thermal regi1!lc is an important paramcter n i. 

assessing the effects of the proposed pipelines on natural conditions and vice 

versa, e . 13. the cffect of frosl henve, thaw subsideuce and slope instability 

on the pipeline. 
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2. PREVIOUS WORK 

2.1 Yukon Territory 

A comprehensive repor t on permafros t investigat ions in the Southern Yukon 

wa s compil ed by R.J.E. Brown (1967). Prior to the publication of this report 

permafrost occur r ence s had been noted and r e ported in the technical literature 

by industr y and various government agencies - notably the Department of Public 

Works, the Geological Survey, the Department of Nationa l De fence and the 

Department of Indian and Northern Affairs. 

Brown's inves tigat i ons concerned only the discontinuous zone of the 

0 southern Yukon (b e l ow 65 N). Observations were mad e in the fall of 1964 at 

over 150 sites a long the hi ghway ne twork. Information on depth to permafrost, 

th ickness of permafro s t, type and thickr..es s of veg~t a ti on was gathere d. 

Combining field ob s erva t i ons wi th information on c l ima te, air photos, 

vegetat :i. on and topography, Brown de linea ted the bound ary between the 

widespread di s continu ous zone and the s ou t hern f r inge of permafrost zone 

(Fig . 1). 

At the sou thern fringe of the discontinuous permafrost zone shown in 

Fig. 1, frozen ground is found as scattered thin patches i n l ow l ying areas , 

particularly in peat bogs and beneath north-facing s l opes . Pat cl1 es vary i n 

extenL from less than 30 m to scvera l hundred metcrs wide, and in thickness 

from 0 . 5 m to 30 m. Active layer thickness is about 0 . 6 m. The occurrence of 

pennafrost in this zone seems Lo be mainly restricted by terrain q;pe . Mean 

0 0 annual air temperntures range from -- 1 to ···4 C, , an<J ground temperatu r es 

are near the fru.~zing po:int. 

No·th of the -4°C mean annual ah· tempcrature· isotherm, deJinea ted as 

the sout·hcrn boundary of. the wjdcspread d1scont inuous zone, permnfros t bccomc s 
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increasingly widespread. Its occurrence is no longer restricted by terrain 

typ e; it i s found in low and high areas, north ;md sou th facing slopes . 

Thickne sses range f r om more than 30 m in the south at Dawson to more than 150 

rn at the north end of th e Dempster (which only extended 125 km northeast of 

Dawson in 1964 ). 

The climate of the southern Yukon is continental wi th l arge differences 

between the sumruer and winter air temperatures. Air temperatures are recorded 

at half a dozen l oca t ions by the Atmospheric Environrnent Service (AES) . 

Lit t le data on ground temperature s are recorded. The AES stat ion a t Haines 

Junction measures ground t emperatures to' a depth of 150 cm; the mean an.nual 

ground temperature at 20 cm is 2°c and the amplitude of the annual wave is 

20°. Lirnite<l additional ground temperatur e and permafrost data bas been 

c ol1ected by the Geotherma l Service . Cbservatl.c~s at Clinton Creek, north of 

Beaver Creek reveal 125 m of permafrost with a mean annua l ground temperature 

of -L~ 0c . None of the t ernperature observat ions in the Whitehorse area have 

detected permafrost and rnean ground temperatures have ranged from 0.7 to 

3 .0°C although Whitehorse Copper Ltd. have reported permafrost high on 

north-facing slopes and Klassen (1 979 ) has reported thermokarst features in 

the Takhini Valley north of Whitehorse . Similarly He have observed no 

permafros t on the Nisutlin Plateau j u the vicinity of Atlin . Mean grounà 

tempcratures in four drillholes hetween 1400 and 1550 m a. s. 1. ranged front 0 . 5 

to 3°C. Tallman (1973) however inferred 15 to 20 m of perm.nfrost in a pe2t 

bog at 1000 m elevation based on clectiical rcsistivity measurements in the 

samc area . Observations in drillholcs to the east at Faro have revealed 

sponidic pennafrost centred laq;ely in areas of thick overhur en . As yet too 

few observat i. ns have heen nwde Lo dcte1rnj ne if j t j s relie in nntnre. At a 
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site at 66°N in the Eagle Plains north of the 1964 extcnt of the Dempster 

highway a ground temperature of -4 .2°C and permafrost thickness of 88 m has 

been observed (Judge, 1973) . 

2.2 Mackenzie Delta (Inuvik - Fort McPherson) 

The reports on the thermal regime of the Mackenzie Valley (Judge, 1973 and 

1975) provide the most . extensive information on permafros t and ground 

t emperatures in the Valley. Summaries of much of the. previ~us ly published 

material, consisting mainly of to\>msite investigations by the National 

Research.Council at Aklavik, Inuvik and Fort McPherson (e.g. Pihlainen, 1962; 

Brown, 1966), research on ground temperatures and permafrost distribution 

(e. g. Mackay, 1967; Brovm et~-, 1964) are included in the reports. A 

selected bibliography is available in Judge (1973). In addition to this 

previous work, data are presented from observations 1n over 30 new drill 

sites, bath deep and shallow . 

The followir:g summar izes the information on the thermal regime in the 

Inuvik-Fort McPhers on area ; t he ;irea from uhich additional data was gathered 

for this pr oject; 

mean annnal a i r temperatures : 

mean annual ground temperatures : 

depth to zero annual ampl itude : 

permafrost thickness : 

active layer thickness : 

fro m - 7.5 to - 10°c 

from -2 to - s0 c 

average 10 m 

from 90 to 150 m 

from 0 . 6 to 15 m a l ong the valley 

On the basis of the thermal 0 onditions described in hi s reports , Judge 

(1975) has dividcd the Mackenzie Valley and Delta into therma l zones (Fig . 

1). South of G7°H Hot. <Jll soilG ,cJLc! froz Pi permafrosi is marginal , and 

• 
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ranges in thickness from 50-80 m. North of 67° permafrost is continuous, 

thicker, and mean surface temperatures are in genera l be l ow -4°C. 

Permafrost conditions in the r ecent delta are likened to those south of 

67°. These thermal inve stigations have rcvealed an increase in surface 

t emperature of several degrees over the last century and pointed out the 

import ance of determining long t erm clirnatic effects . In areas of marginal 

permafrost sma ll changes in ground temperature can have drastic effects on the 

properties of frozen soi ls. 

3. FIELD METHODS 

The Dempster sites were in general within 100 m of the liighway and easily 

reached from the road by a short hike into the bush. Logging took place from 

August 1-L~, 197R. The Alask.<i hjghr.1ay sites ;.îere "!'e2ched both by helicopter 

and by truck. These boreholes were situated in a large area cleared of bush, 

generally scvera l hundred meters frorn the highway. The long hikes through 

dense bush and the snow cover of 15 cm presented some difficulties in 

locati.ng the sites. The southcrn Yukon boreholes were logge.d from Novembcr 

19-26, 1978. 

The standard borehole l ogging equipment and procedure of the Geo thermal 

Service were ernploycd for the logging (Judge , 1973) . Temperaturc sensors were 

Fenwall glass bead thermistors, hav:i.ng an accuracy of O.OJ K. 

!~. DATA 

The logged dept'1 of ~he Dempster borehoJes, In ivjk to Arc.tic Red River, 

.averaged 2. 2 m (maxirr.um depth 1.i- . 3 m). In :.;e;veral arc~as boreholes were spaced 

only a few metcrs apart, e.g., 3.t s.1.te 1 bcti•!een Arctic Red River and Fort 
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McPherson 6 borehole s averag1ng 2.4 m in depth logged extend in line from the 

highway down toward s a lake. Listings of the Dempster borehole temperature 

measurement s and plots of the t emperature profiles are providcd in Appendix 

A. Genera l information on ali sites , such as location and dep t h dr illed, is 

given i n Tabl e 1. Da ta were obta ined at 11 of the 14 s ites. 

The average dep t h logged of the Foothills boreholes was 6 .7 m (maximum 

depth 8.8 m). Of th e 20 borehole s preserved for geophysic a l measurements 15 

were s ucce ssf~lly r eached and logged. Appendix B contains temperature 

listing~ and plots of the tempera ture profiles of the Alaska highway sites. 

Tabl e 2 summar i ze s s evera l per tinent fea ture s of the boreholes, such as 

location, de pt h drill ed, cas~d and logged and condition of the drillhole. 

5. DISCUSSION 

5.1 Tempera t ures 

Nega tive t emperatures were recor<led i n the Demps ter hale s - permafrost was 

present i n a ll. Ternpe r atures were recorded in early August when t he active 

l ayer had probably not yet reached its maximum deve l opment. Ac tive l ayer 

thickness at this time ranged from 0 .2-1. Sm . Ternperatur c gradients i n a ll 

boreholes were negative ; however, this 1s a seasonal trend since the boreholes 

do not exceed the depth of penctrati on of the annual ·1»ave . Tempera t ures 

recorded at D-78-5 werc anomalously high. The plastic casing at this si t e 

rose over l m above the ground and \T.:iS diesel fj l l cd. The he~1t absorbed during 

the \,rarm summer day!:: in the abovc ground sec- tion resul ts in a high heat flux 

into the ground and thus in large negative tcmperaturc gradients. 
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The Foothills boreholes were lcgged in late Ncvember 1978 and although the 

active l ayer was frozen at this time, ground temperatures were still 

decreasing. Permafrost was encountered in most hales. However 78-A-71 and 

78-A-72, the latter containing Foothills' temperature cable and last read in 

October 1978, registered positive temperatures. Borehole s 78-A-75 and 78-B-43 

( except for the bottorn hale t emperature ) gave positive temperature readings. 

These last two hales were dry, i.e. no diesel remained in the casing and 

readings are suspect. Air filled hales tend to be unDtable, easily prone to 

co~vection, particularly when uncapped. 

5.2 Preservation of Shallow Boreholes 

The ideal procédure for monitoring the tèrnperature of shallow bor-eholes 

would be: 

1. immediale ly after completion of <lrilling to run all other geophysical 

logs. 

2. install a multithermistor cable and backfill the hole. 

Althou3b this method might requ1re permanent cas:mg , diesel fuel would not 

be necessary and land use permits are simpler to obtain . Abandonment of the 

hole cons i sts in remov1ng the surface cable , plug , and wellh ead . Severa l 

yenrn of data can be obtaincd from the hole just ifying the cost of the cablc. 

Althou~1 shor t rnull ithcr~istor cables could have been prcpared on shor t 

notice funds were not ;iva i.lable t o purchase thcm - the Energy R & D Northcrn 
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Transportation funds received late i~ 1978 had not yet been approved. In 

addition, the Geological Survey had neither the manpower nor the equipment 

available to run their geophysical logs immedia tely after drilling. Sorne 

uphole seismic logs were run in 1978 . It is hopcd that the remainder will be 

done in 1979 if funds and manpower allow. 

To ensure multipurpose use of the boreholes, these hales were preserved by 

installing plastic casing and filling with diesel fuel. The GSC drilled and 

preserved the Dempster highway hales and provided the casing for the Alaska 

Highway ho les . Foothills offered to preserve several of their Alaska highway 

boreholes by this method for our use. This is a quick and relatively 

inexpensive means of pres ervat ion, but not foolproof. Care must be taken , when 

capping and assembling the ca s1.ng, to ensure that no diesel l eakage occurs. 

Development of a more successful preservation scheme 1s constrained by 

budgetary restrictions. The use of diesel fuel is not generally favoured by 

the Yukon Land Use personne l and should be avoided for shallow thermal 

instal lations unless abso lutely necessary . 

5.3 Future Plan" 

Shallow borehole temperatures should ideally be monitored a t monthly 

intervals ov .r a m1n1mim period of two years in order to determine the groun 

thermal reg1mc. Ideally the boreholes should pcnetrate _.be ] O\v Lhe depth of 

zero annual amplitude . 'J'hus s~veral of the highway bocehole8 , particularly 

al011g the Demps tèr woulJ have to be d2e pcncd to obt a iu a more complete dat:a 

set. Manpowcr and budgctary restrict i ons prev~nt revis:i tinr, all sites at 
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frequent intervals for a two year period. A complet e thermal profile along 

these s ections of the Dempster and Alaska highways can therefore not be 

obtained. However a few sites close to settlements, selected on the basis of 

this initial data c an be monitor ed. 

In the summer of 1979, temperature logs will be repeated in several of the 

deeper holes immediately prior to other geophysical logs. Physical soil 

properties as determined from geophysica l logs can then be related to the 

temperature. Foothills Pipe Lines Ltd. have made ava i lable this Spring 3 

holes eRch 30m deep to be dr i lJ ed at each of the northern cornpre ssor stations 

on the Alaska Highway right-of-way . Permanent multithermistor cables will be 

installed at thes e deeper sites, the hales wil l be backfilled and temperature 

will be monitored for several years. These cab les will be monitored at f a ir ly 

regular i nterva ls of seve ral rnonths with the assistance of the Inuvik Research 

Lab, D. l.N.A., Inuvik f or the Dempster hales and of Foothills Pipe Lines Ltd. 

and D. I. N . A. C'Wh itehorse ) for the Alaska hi ghway ho les . 
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TOTAL TOTAL 
DEPTH DEPTH 

DRILLED LOGGED 
BOREHOLE LAT . LONG. (rn) (m) COMMENTS -
D-78-1 68 16 .0 133 14 . 8 2. 7 1.5 Ice Plug 
D-78- 2 68 17. 5 133 16. 8 5.2 2.4 Hole blocked at 2.4m 
D-78-3A 68 08.8 133 26 .5 2.4 2. 1 
D-78-3B 68 08 . 8 133 26. 5 4 . 4 4 .3 
D-78-4A 68 05.0 133 29 .3 2. 4 ' 2. 2 
D-78-4B 68 05. 0 133 29. 3 2. 7 1. 8 
D-78-5 68 00 . 5 133 27. 9 1.5 1. 5 l.2m of diesel filled casing above gro~nd level 
D-78-6 67 50. 6 l 3J 41. 8 2.3 2.1 0 . 8m of casing above ground 
D-78-7 6 7 1+5. 1 133 51. 3 2.1 2.1 
D- 78- 8A 67 38 .9 133 50 . 1 1. 8 1. 8 1. .2m of casing above ground 
D-78-8B 67 38 .9 133 50 .l 2.1 1. 8 0 .8m of casing above ground 
D- 78-9 67 33 .4 133 47 . 5 2.3 2.1 
D-78-10 67 28.5 133 46 .0 3.1 - did not fi~d site - 3 holes all 3.lm deep 
D- 78- llA 68 05 . 9 133 28 . 9 3.1 2.7 
D-78-llB 68 05.9 133 28.9 2. 7 2.1 

Site 1 67 24.6 134 20.2 2.8 2.1 closest to highway 
2. 7 2. 4 
2.1 2. 7 
2.6 2 . 4 
1. 6 1. 8 
2. 7 2. 7 fur t hest from highway 

Site 2B 67 25. 9 134 50.5 - - did not find site - 7 holes averaging 3.3m deep 

Site 4 67 21. 5 134 52.2 - - did not search for site - 5 hales averaging 3.3m deep 

TABLE 1. BOREHOLES ALONG THE DEMPSTER H 1 GHWAY 
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TOTAL TOTAL TOTAL DEP TH HE IGHT OF TYPE OF 
DEP TH DEP TH DEP TH DIESEL CASING CAP ON CLEARING 

DRILLED CASED LOGGED STARTS AT ABOVE GROUND TOP NATURAL, 
BOREHOLE LAT. LONG. (m) (m) (m) (m) (cm) (?) ARTIFIC IAL AC CE SS 1B1L1 TY -
78-A-2 62 32. 3 140 57.9 7.0 6.8 - - - - N? Brief unsuccessful at t empt ta loca::e from s.ir. 
78-A-3 62 31. 6 140 56.9 6. 9 6.3 6.1 0 60 Yes A Accessed by helicopte r . 
78 -A-8 62 17 . 5 140 46 . 1 8.5 8.5 7 . 0 0.8 45 Yes A Access~d by helicopter. 
78- A-9 62 17 . 2 140 45.8 5. 6 1. 8 No attempt ta locate. Slump~d in at 1 . 8m. 
78-A- 23 61 59.1 140 27.0 7.3 5.8 - - - - N? No time (dayl ight) to seatch fro:n air. 
78-A-39 61 42.9 139 50. 3 4 .5 7 3.0 0 30 Yes Old A Accessed by truck . Be side old pipeli~e . 

78-A-40 61 42 . 8 139 50 . l 8.3 8 . 2 7 .3 5 15 Yes Old A Acce ssed by truck. Eniarged pipeline clearing . 
78-B-25 61 40 . 5 139 43.7 6.2 6 . 2 4 . 9 0 45 Ye s A Accessed by truck. 
78-A-46 61 35.6 13927.3 9 .0 7.3 - - - - N Accessed by tr~ck. Located general arca of 

drill site; drillhole hidden by snow cover and 
could not be found. 

78- B- 28 61 35. 6 139 27.1 8 .2 6 . 1 5 . 5 0 60 Yes A Accessed by truck . 
78-A-51 61 30 .4 139 19.4 8 .5 8.5 8.5 4.5 10 Yes A Accessed by truck . 
78-A-55 61 26 . 7 139 14.0 9.1 7 .3 7.9 1. 5 60 Yes Old A Accessed by helicopter. Er.larged clearing at 

old pipeline . 
78-A-57 61 24.8 139 ll. l 6.6 2. 7 - No a ttempt to locate . Slumped in a t 2. ïm. 
78-A-62 61 16 . l 138 50 . 3 9 .2 9 . 2 7.3 0 10 Yes A Accessed by truck. 
73-A- 63 61 14. 9 138 47.7 5.9 4.6 4 . 6 3.5 60 No A Accessed by truck, driving up ta si.t~ . 
78- A- 64 61 14.4 138 46. 8 9.2 9.2 8 . 2 0 25 Yes Old A Accessed by truck , cl riving up to site . 
78- A-71 60 54. 9 137 52.3 9 .2 9.2 8.8 1. 5 15 Yes A Accessed by helicopter. 
78-A-72 60 48.1 137 31. 6 9 .2 8.5 - - - No A Footh ills thermis tor cable installed . :iole 

ph:gged. 
78-B-43 60 50.9 136 59 . 2 7.8 7.3 7.3 Air 15 No A· Ac cessed by helicopter . 
78-A-75 60 48 . 9 136 41. 9 9.3 6.1 6.4 Air 15 Yes A AccesseJ by truck . 

TABLE 2 BOREHOLES ALONG THE PROPOSED ALCAN GAS PIP ELI NE 
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APPENDIX A 

1 

DEMPSTER HIGH\-lAY BOREHOLE 
TEMPERATURE PROFILES & DATA 

LISTINGS 



D-78- 1 

DEP TH TEMP. 

0.9 .OO 
1. 5 -1.05 

D-78-4A 

DEP TH TEMP . 

0.3 - . 20 
0.9 - . 89 
1. 5 -1.49 
2.1 -1.84 
2.2 -1. 62 

D-78-7 

DEP TH TEMP . 

0.3 3.60 
0.9 . Ol~ 
1.5 - .40 
2.1 - . 69 

D- 78-llA 

DEP TH TEMP. 

0.3 - . 27 
0 . 9 - . 78 
J. 5 -1.38 
2.1 -1. 83 
2. 7 -2 . 15 

DEMPSTER HIGHWAY AUGUST 1973 

BOREHOLE TEMPERATURE LOG3 

D-78-2 

DEP TH TEMP. 

0.6 -1. 25 
1.8 -·2. 63 
2.4 -3.43 

D-78-4B 

DEP TH TEMP. 

0.3 - .02 
0.9 -1.06 
1. 5 -1 . 44 
1.8 -1.85 

D-78-8A 

DEP TH TEMP. 

0.3 5.22 
0.9 .25 
1. 5 - .10 
1. 8 - . 20 

D-78-llB 

DEPTH TEMP . 

0 .3 + .03 
0. 9 - . 9] 
1. 5 -1.47 
2.1 -1. 61 

D-78-3A 

DEP TH 

0.3 
0.9 
1.5 
2 .1 

D-78-5 

DEP TH 

0.3 
0.9 
1. 5 

TEMP. 

.04 
- . 81 
-1. 69 
-2.37 

TEMP. 

7.40 
3.49 

- .10 

D-78-8B 

DEP TH TEMP. 

0.3 5.43 
0.9 . 15 
1. 5 .01 
1.8 - .08 

D-78-3B 

DEP TH TEMP. 

0.3 .06 
0.9 - .81 
1. 5 -1. 81 
2.1 -2.38 
2.7 -2 . 78 
3.4 -3.20 
4.0 -3.51 
4.3 -3.42 

D-78-6 

DEP TH TEMP . 

0.3 - .04 
0.9 - .66 
1.5 -1. 27 
2.1 - .93 

D-78-9 

DEP TH TEMP. 

0.3 3.62 
0.9 - .19 
1. 5 - .91 
2 .. 1 -1. 21 

Note All depths ~rc expressed in metres aPd all t empcratures in °C. 



FORT McPHERSON -- ARCTIC RED RIVER SITE NO . 1 
AUGUST, 1978 

TEMPERATURE LOGS 

lA lB 

DEP TH TEMP. DEP TH TEMP. 

0.3 4. 23 0.3 2.39 
0.9 -1.47 0.9 -1.19 
1.5 -2.46 1.5 -2.33 
2.1 -3.32 2.1 -2.48 

2.4 -2.66 

lC lD 

DEP TH TEMP. DEP TH TEMP. 

1.5 -2.48 0.3 5.19 
2.1 -2 .13 0.9 -1.09 
2.7 -1.50 1.5 -2.12 

2.1 -2.85 
2.4 -3.25 

1E lF 

DEP TH TEMP. DEP TH TEMP. 

0.3 1. 94 0.3 4.67 
0.9 -1. 07 0.9 - .98 
1.5 -2 .18 1. 5 -2.18 
1.8 -2. L~6 2.1 -2.66 

2.7 -2 .94 
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APPENDIX B 

FOOTHILLS PIPE LINES LTD. 
BOREHOLE TEMPERATURE 

PROFILES & DATA LI STINGS 



78-A-3 

DEP TH TEMP. 

0.6 -1. 72 D 
1.5 -1.22 D 
3.0 -1.46 D 
4.6 -2.10 D 
6.1 -2.!~8 D 

78-B-25 

DEPTH TEMP. 

1.5 -1. 7Lf D 
3. 0 -1. 23 D 
4.6 -1.02 D 
4.9 -1.02 D 

78-A-62 

DEP TH TEMP. 

1.5 -1. 32 D 
3.0 -1. 23 D 
4.6 -1.43 D 
6.1 - 1.57 D 
7.3 -1. 63 D 

78-B-43 

DEP TH TE11P. 

1.8 l.24 A 
3.0 1. 53 A 
Lf. 6 1. 52 A 
6 . 1 1.51 A 
7.3 - .12 A 

FOOTHILLS PIPE LINES LTD. BOREHOLES 

NOVEHBER 1978 TEMPERATURE LOGS 

78-A-8 

DEP TH 

1. 5 
3.0 
4.6 
6.1 
7.0 

TEMI' . 

-2.39 D 
-1.77 D 
-1. 63 D 
-1. 79 D 
-1. 88 D 

78-B-28 

DEP TH TENP. 

0.3 -2.04 D 
1. 5 -1.41 D 
3.0 -1. 45 D 
4.6 -1. 69 D 
5.5 -1. 73 D 

78-A-63 

DEP TH TEMP . 

0.3 - • 77 A 
1. 5 - .23 A 
3.0 ·- . 59 A 
4.0 -1.43 D 
I+. 6 -1.51 D 

78-A-75 

DEP TH TEMP . 

0.3 -6. 81+ A 
J. 5 - . 95 A 
3.0 1.99 A 
Lf. 6 1. 34 A 
6 .1 1.25 A 

78-A-39 

DEP TH 

1.5 
3.0 

TEMP. 

-1. Lf6 D 
- .90 D 

78-A-51 

DEP TH TE M.l' . 

1. 5 - .89 A 
3.0 - .89 A 
5.5 -2.65 D 
7 .. 3 -2.27 D 
8.5 -1.91 D 

78-A-64 

DEP TH · TEMP. 

1.5 - 1. 53 D 
3.0 - 1. 16 D 
4 . 6 - .9 3 D 
6 . 1 - . 89 D 
7.6 - .86 D 
8.2 - . 71 )) 

Note: A - reading in air ; D - reading ii diesel fuel 

78-A-40 

DEP TH 

1. 5 
3.0 
4.6 
6.1 
7.3 

TEMP. 

- .51 A 
- .61 A 
- .61 A 
- .98 D 
-1.47 D 

78-A-55 

DEPTH TEMP. 

1. 5 - .35 D 
3.0 - .60 D 
4.6 - .74 D 
6.1 - .76 D 
7.6 - .74 D 
7 .9· - . 72 D 

78-A-71 

DEP TH TEMP. 

1. 5 .23 D 
3 . 0 .16 D 
4 . 6 .17 D 
6.1 .15 D 
7.6 .16 D 
8.8 .01 )J 
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