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INTRODUCTION

This report summarizes the results of a geotechnical
investigation between miles 29.0 and 66.7 on the
proposed route of the Fort Liard Highway, N.W.T.
Field work was carried out in early spring of 1972
and in late winter of 1973s3

The portion of the route under investigation was

initially part of a construction contract let in 1969

from mile O to mile 66.7. This contract was terminated

in 1970 with final grading completed to only approximately
mile 29 and with some rough grading to mile 35.5.

Changes in soil conditions were a major factor contributing
to contract termination.

SCOPE OF PROGRAMME

This field programme was not intenced to provide complete
terrain classification cr coverage of all geotechnical
conditions along the route, as location and design of the
highway was completed prior to inception of the field
drilling. The programme was, however, directed toward
checking borrow areas that were pre-selected by the
highway designers, and confirming the suitability of the
subsoil in proposed highway cut sections. Mile sheets
complete with design gradeline and airphoto mosaics were
available to the end of the contract.

Borrow areas were selected by the designers largely on

" the basis of economic design requirements; and partially on

preliminary subsoil information from shallow hand auger
borings carried out during the highway location work.

A track-mounted auger drilling rig was used throughout

the field work. The rig performed well with the exception
of a few areas where a heavy granular strata prevented
auger penetration.

Borehole logs and laboratory test results for all test
holes are included in Appendix I of this report. Locations
of boreholes and borrow pits have been added to the mosaic
mile sheets which are available in the Regional Highway
office. A total of 165 holes were drilled.

Some excerpts from a report on the Surficial Geology of
the area, prepared by Thurber Consultants Ltd., are
included in the following.

GENERAL DESCRIPTION AND GEQLOGIC HISTORY OF ROUTE

The highway route is located to the east of, and roughly
parallel to, the Liard River from Ft. Simpson to Ft. Liard,

and the terrain and subsoil conditions are largely influenced

by the geologic history cof the river. From mile 29 to
approximately mile 100 the Liard Valley is relatively wide
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with the Eastern Hills receding away from the river,
leaving the eastern bank a gently sloping, poorly
drained plain. The width of the river deposits and its
many old abandoned higher channels is as much as 10
miles in this section.

‘Following glaciation the river probably flowed near its
present location on top of extensive silt,sand and gravel
deposits,initially in a braided-stream channel pattern.
Then,during the latter part of the deglaciation period,
the river began to consolidate into only a few ‘channels

and meandered over these wide valley bottom deposits and
also to cut down. The river and its channels occupied

many positions during this time. Finally it cut down and
consolidated to the present channel which has near vertical
banks up to 100 feet in height.

This great area of former river bottom remains as a large
area of low relief, with many abandoned sweeping channels,
terraces and ridges.

The ridges and terraces consist of fine granular deposits
mostly in the sand and silt sizes. The abandoned channels
now have very poor drainage, lakes have formed and most of
these lakes have long since filled with organic growth and
silt.

Downhill tributary streams have eroded these old river
deposits to some extent and added inflow tc the lakes and
ponds mentioned above.

At all locations where the terrain is flat or gently sloping
and not drained by incised stream gullies, muskeg has
developed. There are large areas of such organic terrain,
much of which has deep deposits of peat and has ground-
water at or near the ground surface. However, near the
edges of steep banks, i.e. river or creek gullies, the
deposits are well drained, are usually slightly higher in
elevation and their soils are generally suitable for borrow.

Above the level of o0ld stream deposits there are large areas
of bedrock heavily mantled with dense glacial till. Often
this till contains drumlins and fluting.

Very few granular glacial deposits are evident within this
section and landslides or unstable ground occur only infre-
quently. The plateau and gently sloping areas mantled with
silt and fine sand contain sporadic pockets of permafrost -
normally these pockets are confined to muskeg areas, north-
facing slopes, or poorly drained flat zones. The following
describes the route in specific detail.
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MILE BY MILE COMMENTS
Mile 29 to 32 ‘

The route follows along a series of low sandy ridges with
poorly drained alluvial sands and silts on both sides.
These poorly drained areas contain muskeg and permafrost

" lies close to the surface, particularly in the flat areas.

Drainage is also inhibited by beaver damming which is
prevalent. Design gradeline through this portion calls for
approximately 4' of fill to mile 31.3 thereafter reducing to
1-5' of £ill in better drained terrain from mile 31.3 to 32.0.

Three borrow pits were investigated in this section. Borrow
pit #35 is adjacent to an existing pit at mile 29.2 which can
be expanded - the subsoil is sandy silt over glacial till.
Borrow Pit #34 (mile 30.6) is located on a small treed ridge
surrounded by muskeg - permafrost was encountered here and
this pit is not recommended. No alternate area for a pit was
immediately obvious here. Borrow Pit #33 was also adjacent
to an existing pit which can be expanded. The subsoil is
likely glacial till - drill advance was stopped at 2' on
cobbles over the entire pit area however, drill penetration
in similar areas indicated a layer of cobbles above the till
surface.

Mile 32 to_33

This section encompasses the crossing of Birch River. At the
time of drilling, cut and partial fill were completec on the
NE approach - a 1000' cut section is proposed on the SW side
of the valley with maximum cut reaching approximately 15°t.
One test hole on bk . near the valley wall in the cut area en-
countered sand-silt to 12', then refusal on boulders - assumed
to be the start of glacial till. Permafrost existed below 9!
and the subsoil was very wet on thawing. Some sloughing may
be expected in the frozen sand-silts following excavation and
thawing - the subsoil below 12! is not expected to slough on
thawing. Further drilling is recommended here with a rotary .
rig during the 1974 drilling programme before any decision 1is

‘made on a possible change of gradeline. Previous drilling at

the Birch River crossing site for bridge foundations in 1968
encountered sands and gravels over glacial till, over shale
at depths of 20' - hence good bearing is available here for a
bridge structure.

Mile 33 to 35

Immediately beyond the Birch River approach cut, the gradeline
returns to fill section and remains in fill until approximately
mile 34.8 where a 15-20' cut is proposed. At present, the fill
is roughed in and the cut at 34.8 is approximately 50% complete.

In this portion the route passes through two abandoned higher
river channels, now carrying only local drainage or ponded

water and muskeg. Between mile 33 and 34 the alignment crosses

a 1000' + muskeg - the fill here is 7 to &' high and some settle-

ment can be expected across this muskeg.
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Three drill holes in the partially completed cut at mile
34.8 were stopped on boulders at a maximum penetration

of only 67", however no problem is anticipated in extending
the cut to completion, Permafrost was reported here in
1970 during excavation but the permafrost has retreated
below the present cut level and should be below the final
gradeline which is roughly 8! below present elevation.

This may be a seeping cut due to the proximity of a muskeg
immediately above. Beaver damming is evident. A seeping
cut would probably accumulate ice during the winter months.

¥o borrow pits were investigated along this section as
rough grading has largely been completed.

Mile 35 to 38

The route follows a series of well drained sand-silt ridges
with poorly drained low areas on either side. The latter are
remnants of o0ld, now abandcned river channels. Several drill
holes through this section failed to encounter permefrost.
The subsoil is dry sands or sand-silts to the water table,
which is at roughly 8-10' below the surface, except near
water courses.

The gradeline is primarily in shallow fill (+ 2') throughout,
with a few very short cut sections on ridges and higher fills
across water courses. No problem will be encountered in the
proposed cut sections and some economic benefit may be realized
by lowering the gradeline near mile 37,and approx. mile 37.6.

At mile 36.3 there is a break in the ridges and a creek bottom
roughly 300' in width with a fill of 14' in height. Compres-~
sible organic soils and high ground water levels can be expected
here. ‘ .

Four borrow pits were investigated. Borrow Pit #32 at mile 35.7
could not be penetrated with the auger rig and further drilling
is recommended here in 1974L. Pit #31 @ mile 37.1 and Pit #29
at mile 38.7 encountered sand-silts over clay-silt till and are
good borrow sources. Pit #30 at mile 38.0 could not be drilled
deeper than 8! but will probably be a good borrow source -
further drilling is recommended here also.

Mile 38.7 to 39.2

Route follows across a low area of poor drainage and high water
table. Fill is 4 to 5! minimum and interception ditches are
planned. Subsoil will be compressible here if permafrost has
abandoned the area.

Mile 39.2 to 45

Through this portion the route generally follows treed ridges
intersected by small water courses and small muskegs. The
gradeline alternates between extensive stretches of very shallow
£fill (+ 2), to short cuts through ridges, to 4 or 5'+ fills
across small muskeg and viater courses. Subsoil along the route
is largely sand-silt and is well-drained with the exception of
the muskegs. No problems with any proposed cuts are anticipated
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through this section and some economic benefit may be
realized by lowering the gradeline into a deeper cut
near mile 42.8. Some permafrost remnants may exist
below muskegs, or in the bottom of small stream valleys.

Four pit areas were designated here. Pit #28 at mile
40.2 is in a well-treed area which normally indicates
good borrow. Auger refusal on boulders at shallow depths
will necessitate confirmation drilling in 1974. Pit #27
@ mile 41.6 and Pit #25 @ mile 44.8 are in heavily treed
areas and are good borrow sources - sand-silt over clay-
silt till. Pit #26 near mile 42.2 is located on a narrow
treed ridge sourrounded by muskeg. This area is at least
partiallyfrozen and borderline as a borrow source. A more
suitable source for borrow is evident near mile 42.7 and
confirmation drilling is recommended here in 1974.

Mile 45 to Mile 48

‘The route passes from an area of old river channels to the
edge of an upland area. The terrain is well-treed throughout
with the exception of a few small muskegs, and the route
generally follows well drained alluvial ridges. Gradeline
through this portion coincides closely with the present
groundline and both fills and cuts are shallow. Several & .
boreholes reveal dry sand-silts throughout, and water, and
possibly, wind erosion may be a problem in approach cuts to
stream crossings. Some permafrost may exist below muskegs
or in the bottom of small stream valleys.

Three pit areas were checked in this section. Pit #24 @
mile 46.0 is a good borrow source -~ sandy silt over till,
and was investigated as an alternate to the deslgnated

Pit (#23) at mile 46.4. Pit #23 is in an area of stunted
spruce and muskeg terrain and is too wet. Good borrow near
mile 46.3 would likely be available in a poplar stand,
however the right-of-way passes through the poplar area and
there would appear to be insufficient space to develop a pit.
Pit #22 at mile L7.7 is in heavily treed area and is a suit-
able borrow source (sand-silt) however a wet zone near 10-
12" may prevent developing a deep pit.

Mile L8 to 55

The route follows along a well drained edge of a poorly
drained upland. This area is well treed with no significant
muskeg areas but with numerous small water-courses crossing
the right-of-way. The surficial subsoil is primarily sand-
silt to at least 8-10', with some silty clay areas. No
permafrost was encountered, however isolated remnants may
exist in creek gullys or the occasional low lying areas such
as near mile 52.6. The gradeline coincides closely to the
original groundline with the majority of this section being
either very shallow cut or fill. Deeper-cuts (10 to 15°%)
are planned at major creek crossings, and fills to 20 or 25!
are propcsed in some of these gullys.- mile 48.2, 49.1, 50.1,
50.8 and 52.2. The gullys are relatively narrow and little
compressible organic soil is expected. Cuts in this section
will present no problems with the possible exception of the
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approach on the NE side of the mile 50.8 gully where the
subsoil is wet at shallow depths. Erosion in the sand-
silt subsoil in all approach cuts to stream crossings may
also be a post-construction problem.

A total of 8 borrow pits were investigated at mile 48.1,
49.0, 50.0, 50.7, 52.0, 52.9, 53.8, and 54.6. All pits are
good borrow sources - the subsoil is sand-silt over silty
clay at 10 to 15', with till at depth.

Mile 55 to 59

The route approaches and crosses over a long low hill which

is well treed, and well drained. Numerous water courses are
crossed between mile 55 and 56 and the gradeline alternates

between cuts and fills of 10 to 15'. Between mile 56 and 59
the gradeline is in shalleow fill.

No problems with cuts are anticipated although wet zones were
encountered at depth in some proposed cut areas. The surficial
subsoil is sand-silt and post-construction erosion in cut

areas can be expected. This section is free of permafrost,
muskeg or organic subsoil,

Three borrow pits were investigated at mile 55.8, 56.3 and

57.4. The subsoil is sand-silt to various depths, over silty
clay, over glacial till. Maximum auger penetration of only

10' was possible in pits at 56.3 and 57.4 due to cobbles and
additional holes are recommended here in 1974. It is anticipated
that borrow pits could be developed at almost any location
between mile 55 and 59.

Mile 59 to 60

The route approaches and crosses a deep erosional gully on a
fill projected to be approximately 35 feet in height.
Approach cuts on either side of the gully to 10! will be in
sand-silt or clay-silt with some cobbles. Little or no
compressible organic material is expected in the creek bottom
and foundation for the £fill will be glacial till,

Two borrow pits at mile 59.1 and 59.5 encountered good borrow-
sand-silt over low plastic clay-silt till.

Mile 60 to 65

Through this section the route follows along a heavily treed
edge of the upland. Further back this upland has some extensive
deep muskeg but near the top of the slope to the Liard River the
soil is relatively well-drained. The gradeline over this entire
5 mile section is in shallow fill - 2' to 5' - with only
occasional shallow cuts at stream gullys. There is cross-slope
drainage over much of the route and interceptor ditches are
proposed over lengthy sections. Surficial subsoil is sand-silt
to 5-6' over silty clay,over glacial till at depth. Occasional
wet areas are crossed however the area is free of perma-frost
and extensive muskegs.

Borrow pits at mile 60.1, 60.7, 61.3, 62.7,63.8 and 64.6 are
all good sources of material - sand-silt, silty clay or clay-

~
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silt till.
Mile 65 to 66.7

The route descends from the upland to the valley of the
Blackstone River., Shallow fills are proposed over the

ma jority of this section except near mile 66. where 3
stream gullys are crossed and fills reach 15-20' in height.

Cuts adjacent to the gullys vary from 5 to 15! in depth.

This area is heavily treed throughout and well drained.
Subsoil to mile 66.4 is typical of the upland areas - sand-
silt over silt-clay over glacial till. oposed cuts will
encounter no problems and provide good embankment material.,
Little or no compressible material will exist in gullys.
From mile 66.4 to 66.7 the route is on granular alluvial
deposits of the Blackstone River. Permafrost or muskeg are
not encountered.

Two borrow areas were investigated. Borrow Pit #2 at mile
65.5 will provide adequate borrow - sand-silt over silt-clay
over silt-sand. Borrow Pit #l is in the Blackstone River
valley and encountered sands and gravels to 16-18' then
glacial till. This pit may be a source of surfacing material
but should be test pitted, to fully assess the material,

SUMMARY AND GENERAL OVERVIEW

Much of the area over which the alignment passes, between

mile 29 and mile 48 is poorly drained and has the ground

water level within a few feet of the ground surface. The
route here has been chosen to take advantage of those few
zones which are better drain by virtue of the ground level
being raised above the surrounding areas. The raised ground
is typically either a glacial till drumlin or simply a

narrow strip between two eroded abandoned river channel
depressions. Permafrost is not present over long stretches
of the right-of-way to mile 48, but does occur in the muskegs
and poorly drained !'flats! adjacent to the route, and is
anticipated in many of the wide watercourses and short
muskegs that the route traverses. Proposed fills across these
problem areas are normally 4'to 8' in height and it is expected
that some post-construction settlement will occur, either

as a result of permafrost thawing, or due to compression of
organic subsoils. Interceptor ditches and offtake trenches.
are proposed, where the embankment crosses high groundwater
areas, and these should be effective in lowering and controlling
groundwater adjacent to the embankment. However it is
expected that fills in these potential settlement areas will
require some regrading or unusual maintenance repair for
possibly L4~5 years after construction.

From mile 48 to 66.7 the route follows higher, better drained
terrian - primarily well treed wuplands or along the edge of
uplands where good drainage is available. Stream crossings
are more steeply incised in this zone and muskegs, organic
subsoils and permafrost pockets are much less prevalent.
Construction through this portion of the route should be
relatively routine.
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The surficial subsoil conditions do not vary markedly from
mile 29 to 66.7, despite the changes in terrain. The entire
area is mantled by a thin layer of sandy silt or silty sand
which varies in thickness from roughly 5 feet to as much as
20 feet. Underlying soils are somewhat variable but normally
consist of a thin silty clay layer, or glacial till. The
glacial till underlies the entire section and varies from
probably 10' to 25 or 30' below the surface. In composition
the till is a low plastic clay-silt-sand mix with pebbles and
cobbles. This till has been extensively for borrow from mile
0 to mile 29.0.

The surficial sand-silt material is non-plastic or very low
plastic, is very fine grained, and is classified as frost-
susceptible material, Almost all the cut sections proposed
along the route, either through short ridges or at approaches
to gully crossings, bottom in the sand-silt material. Very
few cuts are deep enough to extend through this surface mantle
into the plastic clays or dense till below. Consequently ditch
erosion may be a potential problem in many cuts,although the
ditch gradients are relatively flat throughout, and the cut
sections relatively short. This surface sand-silt mantle was
also encountered from mile O to 29, although not as thick,and
it may be possible to check the resistance of the surface soil
to erosion in cuts on the completed construction. In addition
the sand-silt from the cut sections and from the upper part of
borrow fits, is not the most ideal embankment material,
especially for the high ground water areas from mile 29 to 48.

Borrow is readily available beyond mile 48. From roughly
mile 35 to mile 48,good borrow areas are less obvious and
pit locations are determined more by geologic availability
rather than economic design haul requirements.

A summary of borrow pit evaluations and a line diagram of pits
is included in the following pages.




6.0 Evaluation of Borrow Pits
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FT. LIARD HIGHWAY - MILE 29 - 67

Borrow Pit
No.

35

34

33

32

31

30

29

28

Tocation
Sta 1534 to 1538
1600 RT L&

Sta 1606 to 1610
300! RT C

Sta 1636 to 1641
400t + LT ©

Sta 1869 to 1875
500" +RT L

Sta 1951 to 1957
400" + LT C

Sta 1989 to 1995
400" +IT &

Sta 2083 to 2788
300" +RT L

Sta 2118 to 212}
L00Y + RT L

Commenfs

Adjacent to existing pit which can be expanded -
material sandy silt over clay till.

Encountered permafrost to 12' in 1 hole - relative
small treed area surrounded by muskeg - not recom-|
mended for borrow pit - no obvious alternate pit
areas here.

Area investigated adjacent to existing pit which ¢
be expanded., Augers stopped on cobbles at 2¢
penetration over entire area - anticipate glacial
ti11 at shallow depth - recommend 1 test hole to 2
here during 1974 drilling programme.

Augers stopped on cobbles @ 5-6' this area. Subso
frozen to this depth. Terrain consists of treed
ridge with adjacent muskeg. Suggest 2 test holes
25' during 1974 drilling programme, to assess suit
ability of area for borrow.

0.K. for borrow, Subsoil consists of silt-sand mij
over glacial till at 15 to 20' - subsoil becomes
slightly wet near 15!.

Pit area investigated is adjacent to burnt area.

Augers stopped on cobbles at maximum penetration o
8' -~ anticipate glacial till below cobbles - recom
mend 2 test holes in 1974 programme to verify borr

0.X. for borrow., Subsoil consists of sand-silt mi]
over silty clay or clay till near 8 - 10', May
encounter wet zone immediately above till,

Deepest penetration to 6' this area due to contact
with cobbles, Terrain is heavily treed-anticipate
clay till below cobble layer. Recommend 2 test
holes during 1974 programme to verify borrow.




27

26

25

24

23

19

18

17

16

15

Sta 2182 to
400" + LT L

Sta 2221 to
500" + RT L

Sta 2350 to
LO0r LT ©

Sta 2415 to
LOO' LT L

Sta 2435 to
400t + LT C

Sta 2507 to
200" LT &

Sta 2529 to
500' + LT L

Sta 2572 to
LOO' + LT T

Sta 2630 to
400t + LT ©
Sta 2668 to
400' + RT &

Sta 2735 to
600" + LT L

Sta 2783 to
700" + IT C

Sta 2830 to
5001+ LT ©

Sta 2859 to
8C0' + RT C

2187

2226

2357

2,19

2411

2512

2536
2578

2635

2672
2739
2786
2836

2877

Good borrow - subsoil consists of 12 - 15' sand-
silt mix over clayey, silty till.

Area consists of narrow treed ridge bordered by

muskeg, This area borderline at best for borrow.
Recommend test pitting with cat before use - subsoi
sand-silt over till - partially frozen. Suggest
borrow plt be developed in treed area left of ©
sta 2240 to 2250 as alternate. L boreholes indicat
dry sand-silt mix in this area. Recommend 2 ~ 3 ts
holes here during 1974 drilling programme.

0.K. for bérrow. Subsoil consists of sand-silt miH
over silty till near 9 - 10', May encounter wet
gone above till.

This area investigated as alternate to borrow pit

#23. Subsoil consists of sand-silt mix over silty
till near 15'., May encounter wet zone near 10 -~ 12
Suggest develop this area in poplar stand.

This area in stunted spruce and muskeg terrain and
too wet. Good borrow likely available here in popl
stand nearer the L but poplar area probably too cld
to right-of-way. Suggest use B.P. #24 as alternatd

0.K. for borrow. Subsoil sand-silt mix over plasti
material at 10-14' - Wet zone near 10-12!', 1May not
be able to develop deep pit here.

0.K. Fof borrow. Subsoil silt-sand to at least 20"
dry to damp. ,

0.K. for borrow. Subsoil consists of sand-szilt mi:
over silty clay at 11-12'. Weit zone above silty cl

0.K. for borrow, Area consists of two sand dunes.
Subsoil silt-sand mix - becoming wet at approx 12 -
15' adjacent to dunes.

0.K. for borrow., Subsoil silt-sand to 17-18!,
Possible wet zone near 12-14'.

Good borrow, Subsoil silt-sand mix over silty claj
@ lz-lk' .

Good borrow - subsoil sind- silt mix over silty clay
@ 5-6' over till at 20f,

Good borrow. Subsoilsand-silt over silty clay neax
1L|' - 15,0

Good borrow, Subsoil sand-silt mix over silty clay
at 8-10',

lo.
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Sta 293 to 2940
600" + RT L

Sta 2962 to 2949
800! + LT L

Sta 3119 to 3128
600' +RT ©

Sta 3113 to 3117
500 + LT

Sta 3134 to 3142
500" + LT C

Sta 3164 to 3169
600" +RT T

Sta 3193 to 3199
600" +RT L

Sta 3224 to 3231
1000 + LT ©

Sta 3297 to 3303
500" LT L

Sta 3553 to 3557
600" LT L

Sta. 3410
300' + Rt b

Sta 3444 to 3450
500t + LT G

Sta 3508 to 3517
500' + Rt E

 Good borrow — subsoil sand silt mix to 6~7' over

0.K. for borrow-subsoil sand-silt mix to 251+,

Maximum auger penetration here to 11' - stopped o
cobbles., Subsoil sand-silt mix to 5 - 6! over
plastic mtl., Anticipate glacial £ill below cobbl]
Recommend 1 test hole here during 197, prograrme
to verify subsoil below 10%,

Maximum penetration to 10! here - augers stopped
cobbles, Subsoil silt-sand mix to 4-8' over plas
mtl, Anticipate glacial till below cobbles. Rec
mend 1 hole to 28! during 1974 prograrms to verif
subsoil,

Good borrow - subsoil sand-silt over silty clay @
4' ~ either glacial till or very soft shale with
depth,

Goed borrow - augers stopped @ 5' on cobbles. An
ticipate subsoil similar to B.P. #10 with depth -
Recommend 1 test hole to 25' during 1974 prograrm

Good borrow. Augers stoppzsd @ 10' this area on ¢
bles. Anticipate subsoil similar to B.P. #10 -
recommend 1 test hole to 25' here during 1974
programme.

Good borrow - subsoil sand-silt to 5', over silty
clay to 15' over glacial tili,

Good borrow - subsoil sand-silt to 3'-4' over
Clay—silt .

Good borrow - subsoil sand-silt over silty clay
e 4-5'- .

Good borrow - subsoil sand-silt to 5' over silty
clay over clay till near 15!'.

Good borrow - subsoil sand-silt to 5-7! over silt
clay - wet zone from 12 -14',

silty clay to 15-16'; over siliy sand.

Good borrow,also possible source of surfacing.,
Subsoil sand & gravel to 16 to 18' then glaclal
till. Suggest test pitting to assess suitability
as surfacing material,




7.0 'DRILLING REQUIREMENTS FOR 1974

PROGRAMME

The following test borings are
inclusion in ‘the proposed 1974

beyond mile 66.7

.B.P.
B.P.
B.P.
B.P.
B.P.

B.P.
B.P.
B.P.

#33 - Sta.
#£32 -~ Sta.
#30 - Sta.
#28 - Sta.
#26A - Sta.
#12 - Sta.
#11 - Sta.

1636 to
1869 to
1989 to
2118 to

1641
1875

1995
2124

0

recommended for
drilling programme

400!
500°
LOO?
400!

+ Lt E
+ Rt B
+ Lﬁ.b
+ Rt B

- 1 hole to 25!?

= 2 holes to 25°¢
- 2 holes ﬁo 251
- 2 holes to 25t

2240 to 2250 - 400 + Lt B - 2 - 3 holes to 25!

- to check for
borrow .

2962 to 2969 - 800' + It B - 1 hole to 25!

3119 to 3128 - 600' + Rt B - 1 hole to 25¢

#9 - Sta. 3134 to 3142 - 500t + Lt E - 1 hole to 25?
B.P. #8 - Sta. 3164 to 3169 - 600' + Rt E - 1 hole to 25¢

B cut-Sta. 1705 to 1715 - 2 holes to 25?

R.D. Cook
Quality Control Engineer
Western Region

Total = 17 holes
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BOREHOLE LOGS



A - BORROW PIT AREAS
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