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Thank you for the copy of the Caribeo Coailfield Shudy
Ly Dr. P, 7. IcCullough.  The report will Le filed with Mr. AL
Hathescn in Ceal Inventory. W2 would like to thank you for it,

Tours very truly.,

A. Sutharland Srown, Ph.D., P. Eng.
Chief Geolocist, Geplogical Div.
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Dear Mr, MacGregor:

Cariboo Coalfield Study

Attached for your information is a copy of the geological
report on the Cariboo Coalfield prepared by Dr. P.T. McCullough. The
coalfield was examined as a source of alternate fuel for a proposed
hog fuel-fired thermal plant at Quesnel. The report describes earlier
work on the deposit and also includes a reinterpretation based on a
literature study and field work conducted by B.C. Hydro.

We do not have definite plans for future work on this deposit
at the present time because of the current status of the overall Quesnel
Hog Fuel study.

We would be pleased to receive any comments you may have on
the report. Note that some of the drill logs of the site near Quesnel
were supplied by the Ministry of Transportation and Highways and they
should be consulted prior to placing the report on open file.

Yours truly,
A
f/ig/é/A"/{/

C.B. Guelke
Manager,
Generation Planning Department
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SUMMARY

The main showings of the Cariboo coalfield are 28 km south of
Quesnel, along the banks of the Fraser River and Australian Creek. A
coal 1land reserve was established over these showings and the
surrounding region on 13 December 1979 wunder B.C. Order 1in
Council 3050. The reserve will remain in effect until 1 January 1982.

Qutcrops are scarce in the area, particularly in parts under-
lain by the coal-bearing Fraser River Formation of Tertiary age. In
order to assist in assessing the areas devoid of outcrops, drilling
results, assessment reports, government geological reports and air-
borne magnetometer maps were examined. From the air-borne magnetometer
maps it was evident that a large area around the coal land reserve is
underlain by sedimentary rocks with a low magnetic response. The study
area was enlarged to include Ahbau in the north and Hargreaves in the
south on the basis of these magnetic maps. The coal land reserve and
part of the enlarged area were examined during a trip to the field
between 27 March and 1 April 1980.

Two sets of geclogic maps were prepared for this report; one
set is based on the geology as outlined in earlier reports, whereas the
second set is based on an interpretation of the air-borne magnetometer
maps, assessment reports and the field trip. The two sets of maps are
significantly different, but the area underlain by the coal-bearing
Fraser River Formation is not appreciably enlarged as a resuylt of the
new interpretation.

On the basis of these investigations it is evident that the
Australian Creek portion of the Cariboo coalfield, which is within the
coal land reserve, has the best potential for providing sufficient coal
for supplementary fuel to a 60 MW (gross) hog fuel fired thermal plant.
A drill hole completed in 1930 penetrated a 24.1 m coal zone, which is

- {1 -
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the thickest that has been encountered, although an 18.2 m zone was
penetrated by a nearby drill hole completed in 1978. Twenty-five drill
holes have been completed in this area. These drill holes have
indicated a comparatively small area on both sides of the Fraser River
that is wunderlain by a coal zone with gradational boundaries and
generally containing between 6.6 m and 9.0 m of coal. Geological
resources in the zone to a depth of 80 m are approximately 29.5 Mt for
the portion near the Fraser River and approximately 74.2 Mt for the
area including the Fraser River and Austrailian Creek portions. If the
coal is presumed to be isolated in the main seams the resources to a
depth of 80 m are estimated at approximately 21.0 Mt and 50.0 Mt
respectively. The coal 1is subbituminous B to C in rank and it is
expected to have a heating value of approximately 19 400 kJ/kg on a dry
basis.

It is estimated that only 10.2 Mt would be required to supply
allt of the fuel for a 60 MW (gross) thermal plant at Quesnel.
Sufficient strippable cecal may be available to provide supplementary
fuel for the proposed hog fuel plant at Quesnel; insufficient informa-
tion is available to assess the stripping ratio and other mining
characteristics of the deposits. Therefore no information is available
en mining costs, although the cost per tonne is expected to be high
because of the small scale of the proposed mining operation. The 30 km
haul of low quality coal from the coal deposit to Quesnel would also
add significantly to the cost per tonne, however no estimates of cost
were made because this report is meant to provide only background
information on the deposits. More information on the mining charac-
teristics and coal quality would be reguired to make such & cost
assessment. The collection of this information would require a sub-
stantial drilling program and it should not be undertaken unless the
use of coal at a Quesnel hog fuel plant is considered very seriously.

--"V_
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SECTION 1.0 - INTRODUCTION

The Quesnel study area 1lies 1in the Interior Plateau of
British Columbia, 28 km south of Quesnel and 385 km northeast of
Vancouver. The Interior Plateau in this region consists of the Fraser
Basin, which is made up of the Fraser River valley and the valleys of
its major tributaries, and the Fraser Plateau, which comprises the
adjacent upland. The bottom of the Fraser Valley is at 425 m elevation
at the south end of the map area and at 515 m in the north. The
Quesnel River valley rises to 610 m within the map area and joins the
Fraser Valley at Quesnel. The ridge extending through Dragon and
Granite mountains contains the highest parts of the Fraser Plateau
within the study area; the ridge rises to 1465 m in elevation.

The Quesnel area is readily accessible by plane, train or
car. There are airports at Williams Lake and Quesnel which are served
from Vancouver by Pacific Western Airlines-and have reguiarly-scheduled
flights twelve times per week to Williams Lake and five times per week
to Quesnel. The B.C. Railway has a service three times per week, both
north and south. Passengers may board or disembark at numerous com-
munities along the route. Highways 97 and 26, together with numerous
tributary roads, serve most of the area. Much of the land is privately
held or under grazing lease; therefore permission is required before
entering these lands either by vehicle or on foot.

The purpose of investigating the coal resources of the
Cariboo coalfield is to examine alternate fuels for a proposed hog fuel
plant at Quesnel should the hog fuel be insufficient for the plant.
The previocusly explored portion of the Cariboo coalfield is 35 km south
of Quesnel and some coal is known to underlie Quesnel itself. Approxi-
mately 290 000 t/a would be required for a 60 MW (gross) thermal plant
if the plant was forced to rely totally on coal.
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SECTION 2.0 - LAND STATUS

A coal land reserve was established over part of the Cariboo
coalfield on behalf of B.C. Hydro and Power Authority on 14 December
1979 (Appendix A) under Order in Council 3050. The study area lies in
the Cariboo Mining Division. Much of the land in the area is privately
owned or under grazing lease which restricts access to outcrops.

It seemed advisable at this preliminary stage to maintain a
Tow profile, so only areas that were accessible by public road or ailong
the tracks of the B.C. Railway were examined. Mineral claim maps and
related assessment reports together with exploration reports on expired
coal licences provided much of the information on the geclogy and
geophysics of the region.
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SECTION 3.0 =~ HISTORY

The coal deposits near Quesnel were first described by
Mr. G.M. Dawson in 1871 and several years later he described additional
deposits 50 to 65 km northwest of QuesneT.l’2 Mr. D.B. Dowling
reported on coal showings and associated stratigraphy near Quesnel in
1915.3 In 1920 Mr. L. Reinecke4 in describing mineral deposits between
Li1looet and Prince George noted the clay, diatomaceous earth and coal
of the Quesnel region; he also described the regional geology. An
anonymous author described various coal showings between Alexandria
Ferry and 2 km north of Quesnel in 1924;5 he believed that the showings
lay in a number of small basins. In 1929 Mr. W.S. Bacon described the
geology of a number of showings along the Fraser River near the mouth
of Australian Creek6 and Mr. C.J. de Souza listed some analyses and
! In 1930 both Mr. B.W. Dunn8 and
reported on oil possibilities in the

gasification data for Cariboo coals.
Mr. $.J. Schofield et al.”»0
area. Additional geologic interpretations were provided by Mr. S.J.
Schofie]d11 and 1ithologic logs for 3 drill holes near Australian Creek
were summarized by Mr. A. Lakes12 in 1930, 1In 1932 Mr. W.E. Cockfield
described the general geology of the sedimentary deposits and assessed
01l and gas possibilities in the Fraser basin.l3 Mr. D. Lay produced a
comprehensive study of the Tertiary drainage history in 1940 and 1941;
in his report he also described the locations and nature of Tertiary

outcrops.14’15

In 1941 two analyses of Cariboo coal were reported by
Mr. J. Dickson in his summary of analyses of B.C. coals. In 1951 a
hole was drilled for oil exploration by the Kersley 0il and Gas Company
Limited to a depth of 3552 feet (1083 m); two coal seams were noted at
110 feet (34 m) and 860 feet (262 m) and the lower seam was ana]yzed;17
no geologic information was recorded from a subsequent hole drilled in
1952 and abandoned at 648 feet (198 m),18 well above its proposed depth
of 3370_feet (1027 m). Three additional holes named Australian No. 1,
Beaver Valley No. 1 and Beaver Valley No. 2 were drilled for oil on

19

Tot 6726, 1ot 719 and near Harper's camp; there is no additional
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information on these holes because they were drilled before reporting
to the Petroleum Branch was organized. In 1951 Mr. J.5. Irwin reported

on the geclogy of the Soda Creek ar‘ea.20

A geological survey of the
Quesnel area was conducted by Messrs. R.H. Laurence and J.C. Sproule in
1953.21 The Jig claims, southwest of Quesnel, were examined by Mr. I
Bain for clay and diatomite in 1958.22 In 1959 Messrs J.S. Scott and
0.W. Smellie supervised a fixed wing air-borne magnetometer survey over
the Quesnel River area.23 In 1959 through 1960 Dr. H.W. Tipper
24,25 and surficia}26 geologic mapping of the Quesnel

and Prince George map areas which included the coal-bearing region

completed bedrock

examined in this current investigation. In 1961 an air-borne magneto-
meter survey was completed over most of the study area (5 maps)27 for
the Geological Survey of Canada and the B.C. Department of Mines and
Petroieum Resources.

Beginning in 1968 exploration activity in the area increased.
Numerous assessment reports were completed based on geophysical, geo-
chemical and geological investigations of mineral properties within the
southern part -of the map arearg8’35’36’37’38’39’40’41’44’45’46 gil and
gas exploration was conducted in 1969 and 1970.29’30’31’32’33’34’42 As
part of these investigations Mr. K.M. Piel examined the paiynology of
0ligocene sediments and presents a good summary of the previous work on
geology and pa]eo-environment.42 Renewed gas exploration throughout
much of the Fraser Basin and Nechako Plain began again in 1979. Coal
exploration and Jnvestigation resulted in summaries of drilling
programs43’47 43,48
tion and the Geological Survey of Canada (21 drill holes and 3 drill
holes respectively). The drilling by Masters Exploration was
restricted primarily to the west bank of the Fraser River near the
mouth of Australian Creek. Dolmage, Campbell and Associates Ltd.

and coal geoclogy being prepared by Masters Explora-

summarized the coal geology of the Cariboo coalfield in their investi-
gation of coal resources of British Co]umbia.49 R.M. Hardy and
Associates Ltd. examined the potential for sliding at Quesnel in 1978
for the Ministry of Highways after drilling 14 diamond drill holes and
10 rotary holes.50 ‘
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SECTION 4.0 - METHODOLOGY

In order to evaluate the potential of the Cariboo coalfield a
Titerature search and site visit were completed.

A field examination of the Cariboo coalfield was conducted
between 27 March and 1 April 1980. This examination consisted both of
investigating previously known outcrop locations and coal showings
provided by Mr. P.S.W. Graham of the Geological Survey of Canada or
described in other reports and of searching for new outcrops. Only
outcrops near roads or accessible without crossing privately held tand
were examined and mapped. In addition an appreciation of the topo-
graphy and its possible effect on mining was obtained.

A number of important considerations became evident as a
result of the site visit. Outcrops are scarce, particularly in areas
underlain by Tertiary - sedimentary rocks. Outcrops-are found over only
a few percent of the area of the sedimentary basin. Major creek gully
walls, river valley walls, roadcuts and railway cuts provide most of
these bedrock exposures. There was appreciable valley in-filling by
sand and gravel deposits during the waning stages of glaciation; sub-
sequently the rivers and large creeks cut through these deposits and
even now the rivers and creeks are rarely directly on bedrock. Most of
the Fraser Basin consists of a flat bench underlain by these thick sand
and gravel deposits. The Dragon Mountain Range, which consists of
metasedimentary rocks comprises an upland plateau with few outcrops.
There are other plateaus and rounded mountains which are composed of
valcanic and plutonic rocks. These factors necessitate a strong
reliance on geophysics (i.e. air-borne magnetometer) for mapping the
bedrock.

27

In examining the government air-borne magnetic maps™ it was

evident that a large area near the reserve had low magnetic relief
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characteristic of an area of sedimentary rocks and similar to the
magnetic response of the upper Hat Creek Valley. Three sedimentary
rock units, which could provide this magnetic response, were mapped in
the area by Tipper (1959, 1960).24’25
Cache Creek Group consisting of chert, argillite, limestone, greenstone

These are the Permian or earlier

and minor greywacke and conglomerate, the Upper Triassic and Lower
Jurassic strata consisting of argillite, greywacke, andesite and basalt
tuffs, breccias and flows, with minor conglomerate and limestone and
the equivalent of the Kamioops Group consisting of conglomerate,
sandstone, greywacke, claystone, shale, lignite, volcanic breccia, tuff
and basalt. The determination that vast areas around Quesnel are
underlain by sedimentary rocks and that these rocks could belong to the
coal-bearing formation, required that the scope of the study be
enlarged from including only the coal reserve to incorporating a belt
36 km wide and 108 km long.

During the visit snow conditions ranged from patchy and a few
inches deep on the benches of the Fraser and Quesnel rivers, through

snow that was 30.0.cm deep in major.creek gulleys where, shaded, to snow

that was more than 40.0 cm deep along the ridge of Dragon Mountain.
The snow only provided a minor hinderance to locating outcrop in the
Fraser Valley where most of the field investigation was conducted.

There is coal in the vicinity of Quesnel itself. If an
economic deposit was found, it would be difficult te mine because
housing and commercial subdivisions with large lot sizes are widespread
around the city of Quesnel. The presence of residences Timited access
to some areas during the site visit,

51 assessment report

Drill logs, mineral inventory maps,
map552 and assessment reports were used to provide geologic information
for interpreting the air-borne magnetometer results. From this

information a revised geologic map was constructed.
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SECTION 5.0 - GEOLGGY

REGIONAL GEOLOGY

Although bhedrock is exposed over only a few percent of the
area, glacial drift is thin on the plateaus and on the sides of the
steeper hills. Bedrock age in the area ranges from Permian to Recent
(Table 5-1).

The Cache Creek Group comprises the oldest rock unit that
outcrops in the area (Fig. 5-1 a,b). Much of the Dragon Mountain ridge
as well as the areas around MclLeese and Bouchie Takes are underlain by
rocks of the Cache Creek Group. The unit consists of argillite, slate,
greenstone, guartzite, tuff and shale. An exposure of this unit was
examined along the road between Dragon Lake and Hydraulic Lake, which
follows the Quesnel River valley. Near Dragon Lake the bedrock
consisted of several rock types. The fine-grained chloritic sandstone
trends 128° and- dip.63° scuthwest. Chloritized micaceous quartzite is
white with dark green blebs; clasts are angular and approximately
2.5 mm in diameter; the foliation is moderately well developed. White
fine-grained tuff, which weathers yellow brown to dark brown and
contains voids partially filled with quartz, is exposed at the same
Tocation. A dark grey sandstone with grey, white, black and 1light
brown well rounded clasts, approximately 0.5 mm in diameter, with
moderate sphericity, was found in the same outcrop area; the rock is
composed of approximately 50 percent clasts with calcium carbonate
cement and it is cut by a few calcite veinlets. A well bedded, dark
grey, calcareous shale, with a few flecks of pyrite, is associated with
this rock unit. Near the south end of the outcrop area there is
interbedded dark grey slate and white and grey, mottled sandstone. The
beds are of variable thickness with well developed slaty cleavage at
approximately 70° to the bedding. Minor open folds are common and
plunge 116° at 21°; the axial plane strikes 084° and dips 43° south-
east. Crenulations at the same outcrop trend 138° at 29°. There are a

5-1



SE 8018

TABLE 5-1
TABLE OF FORMATIONS

CENOZOIC

Quaternary
Pleistocene and Recent

Ti11, gravel, sand, clay, and silt

Tertiary
Miocene and (?) Pliocene or Pleistocene

Basalt, andesite, related tuff and breccia;'minor conglom-
erate, greywacke, shale and diatomite

Middle-Upper Miocene

Upper Fraser River Formation conglomerate, sandstone, silt-
stone, claystone; minor clay, coal, diatomite and tuff

Lower 0ligocene

Lower Fraser River Formation claystone with lesser sandstone,
conglomerate and coal

Eocene

Basalt, andesite, related tuff and breccia; minor conglom-
erate, sandstone, and shale

MESCZOIC

Lower Jurassic and (?) Later

Granodiorite, quartz diorite, diorite, biotite granite,
quartz monzonite, monzonite, granite and minor gabbro

Upper Triassic (?) and Lower Jurassic (?)
Argillite, greywacke, green, grey, black, purple andesite and

basalt and related tuffs and breccias; minor conglomerate and
Timestone

PALAEOZOIC

Permian and {?) Earlier

Cache Creek Group black to dark grey ribbon chert, black
argillite green to black basic volcanic rocks, grey lime-
stone; minor argiilite and chert; mainly grey limestone,
greywacke
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REGIONAL GECLOGY - (Cont'd)

few small veinlets of quartz as much as 1.0 mm wide. An area of
angular float consisting of olive green phyllite with abundant chlorite
and epidote, together with grey, massive quartzite, was found adjacent
to the Hydraulic Lake road, southeast of Dragon Mountain. Another out-
crop of well bedded, green tuff was found in a small rock quarry west
of Dragon Mountain; the bedding strikes 017° and dips 11° southeast.

Upper Triassic (?) and Lower Jurassic (?) marine, sedimentary
and volcanic rocks comprise a discontinuous northwest trending belt and
numerous isolated pods in the northern part of the map area.24’25
Towards the south this unit projects under part of the unmapped region.
The sequence consists of argillite and greywacke, plus andesite and
basalt flows, tuffs and breccias, minor conglomerate and limestone.

The attitude of bedding in this unit is variable (Fig. 5-1 a,b).

The older units are intruded by granodiorite, quartz diorite,
diorite, biotite granite, quartz monzonite, monzonite, granite and

rarely gabbro p]utdhs.24’25

These 1intrusions crop out northwest of
Bouchie Lake, along the Cottonwood River, along Ahbau Creek, on Granite
Mountain and east of MclLeese Lake; they undoubtedly underlie some of
the drift and fluvial deposits as well as some of the previously
unmapped portions of the study area. The granitic rocks are commonly

coarse-grained and deeply weathered; some are foliated.

The base of the Cenozoic is composed mainly of Middle Escene
basalt and andesite comtemporaneous with the volcanic rocks of the
Kamloops Group to the south. The volcanic rocks are exposed in a north
northwest trending belt near the Fraser River. Three radiometric dates
have indicated an age of 42 million years for the 1avas.42 This unit
is believed to be a valley fill sequence15 more than 600 m thick.48
Some of the flows dip at high angles. Two samples were collected from
this unit. The first sample was collected west of the Fraser River and
north of Narcosli Creek and consists of green-brown andesite with

chalcedony amygdules surrounded by a chloritic rim. The second sample

5-3
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REGIONAL GEQOLOGY - (Cont'd)

is from the banks of Narcosli Creek and consists of black, vesicular
basalt with ellipsoidal vesicles that are lined with light green
chlorite.

The Tower Fraser River Formation is of early 0ligocene age

48 with lesser quantities

and consists of more than 360 m of claystone
of sandstone, conglomerate, coal and ironstone. The sequence is
commonly thin-bedded and gently folded with dips usually between 20°
and 30°. The sandstones are light green, fine to medium grained.
Clasts are rarely as much as 2.0 mm in diameter. The sandstones
contain a moderate to high percentage of clay and sorting is moderate
to good. The lower part of the coal-bearing sequence was examined on
Australian Creek, where an exposure approximately 0.8 m thick consists
of black, friable, dull, thin-bedded coal (Fig. 5-2). There are
numerous other thin exposures of dirty coal along Austraiian Creek and
along the tracks of the B.C. Railway. The latter exposures are in the
upper part of the Tower Fraser River Formation and they are associated
with poorly consolidated sandstone and claystone (Fig. 5-3). Coal is
also evident from a zone of baked claystone on the south bank of the
Quesnel River at its junction with the Fraser River (Fig. 5-4). The
lower Fraser River Formation crops out south of Quesnel and underlies
some of the fluvial and drift deposits adjacent to the Fraser River and
as far south as Mcleese Lake. ’

The upper Fraser River Formation is of Middle to Late Miocene
age and it is exposed north and east of Australian Creek as far north
as Dragon Mountain and aiso north of Quesnel. This member consists of
mere than 200 m of massive cong]dmerate and sandstone (Fig. 5-5) which
grades upward into siltstone, claystone and minor clay, coal and
diatomite. The beds are poorly indurated and the associated coal seams
are thin, dirty and discontinuous.

Olivine plateau basalt and andesite, which are of Early
Pliocene to Late Miocene age, are exposed near Bouchie Lake and on both

> - 4



Fig. 5-2 - Coal outcrop along Australian Creek

Fig. 5-3 - Dirty, oxidized coal outcrop along the 8.C.
| Railway tracks south of Quesnel



Fig. 5-4 - Red clay in a burned zone in the lower Fraser
River Formation, south side of the Quesnel River.

Fig. 5-5 - Sandstone of the upper Fraser River Formation on
the east bank of the Fraser River north of Quesnel.



3.1

5.2

5.3

SE 8018

REGIONAL GEQLOGY - (Cont'd)

sides of the Fraser River south of Kersley. The sequence contains
breccia and tuff as well as flows and it could be as much as 300 m
thick. 2>
lie unconformably on the Fraser River Formation.

The plateau-building flow rocks are relatively undeformed and

The area was covered by glaciers resulting in the depositioen
of Pleistocene to Recent till, gravel, sand, clay and silt. Along the
Fraser River there are as many as three till sheets and deposits are
locally as much as 215 m thick, although they are commonly only 8 m to
15 m thick.

SURFICIAL GEOLOGY

In the Quesnel area glacial movement was in a northerly
direction. South and east of Quesnel movement was north westerly
changing to northeasterly north of Quesnel. South and west of Quesnel
movement was northeasterly changing to due north near Quesnel.

Most of the upland areas are covered with a thin veneer of
ti11l. Lacustrine sediments are extensive in the upper parts of the
Fraser Valley north of Marguer'ite.z4 These deposits were cut to form
terraces along the Fraser, Quesnel and Cottonwood rivers and along some
major creeks. The remaining parts of the Fraser and Quesnel valleys
contain fluvial sediments.

AIR-BORNE MAGNETOMETER SURVEY

{(a) Magnetic Theory

The two kinds of magnetism that contribute to the total
field magnetic intensity are termed remanent magnetism and induced
magnetism. Remanent magnetism results from the tendency of some
rocks to form natural magnets with a field orientation related to

" the earth's maghetic field at the time the rock cooled below the
Curie point (585°C for magnetite). Like the remanent magnetic

3-5
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AIR-BORNE MAGNETOMETER SURVEY - (Cont'd)

field, the strength of the induced magnetic field is related to
the amount of magnetic minerals, particularly magnetite, in the
rock.  However, the induced magnetic field is produced in
susceptible substances (eg. magnetite) by induction from the
earth's present magnetic field. For simplicity of interpretation
induced magnetism 1is assumed to be the total source of the
magnetic effects. Under most circumstances this assumption
closely approximates the existing situation.

The flux lines of the earth's magnetic field at Quesnel
are inclipned at approximately 75° and are at a declination of
about 25° east. These flux lines are related to the orientation
of the induced magnetic field.

The response of the magnetometer varies with the inverse
square or cube of the distance from the source depending on the
slope and orientation of the source (rock unit) relative to the
earth's magnetic field. Each magnetic source is-in fact a dipote,
although a monopole response may be given by a geclogic source
depending on the orientation of the earth's magnetic field and the
orientation of the source relative to that field. Unfortunately
responses are often due to a number of sources; therefore there
may be several geologic interpretations for any geophysical
perturbation.

Mafic igneous or metamorphic rocks usually contain more
magnetite and therefore they have a more pronounced magnetic
response than felsic rocks. Sedimentary rocks usually give a
response which is still lower. The magnetic relief together with
the anomaly sigrature may enable an investigator to forecast the
rock type and orientation of the strata.
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(b) Quesnel Survey

The air-borne magnetometer survey by the Geological
Survey of Canada and the B.C. Department of Mines and Petroleum
Resources (now Energy, Mines and Petroleum Resources) provided
considerable information for assessing the nature of the under-
lying bedrock. A revised geological map was coenstructed which was
based on this survey and it is described in Section 5.4. The
survey was flown at a mean terrain clearance of 1000 feet (305 m)
along flight lines approximately one half mile (0.8 km) apart.

The Tow magnetic relief and Tow topographic reiief over
much of the map area is characteristic of areas underlain by
sedimentary rocks which tend to have appreciably lower magnetic
susceptibilities and therefore magnetic intensities than mest
volcanic or plutonic rocks. The study area was enlarged from the
area of the coal reserve to include the area illustrated in
Fig. 56 a,b because of this widespread area of low magnetic
relief.

A number of geophysical features are evident from the
air-borne magnetic map (Fig. 5-6 a,b). Two large plutons are
situated in the map area; one is near Greening, in the northeast
corner of the map area, and the other is at Granite Mountain. The
latter pluton appears to be larger, consisting of more felsic
material and may be in part siil like. Both plutons appear to be
larger than indicated by surface outcrops. A northwest trending
belt of alternating magnetic ridges and troughs extends aleng the
eastern margin of the map area. These belts consist of volcanic
horizons with the western part dipping westerly., The magnetics of
the central part of this volcanic sequence is very complex and
this complexity may result from a much lower dip angle to these
strata. Two similar, discontinuous belts extend along the eastern
side of the study area. These belts are associated with both
steeply dipping Eocene and flat lying Miocene volcanic sequences

5+-7
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AIR-BORNE MAGNETOMETER SURVEY - (Cont'd)

which together produce a very complex magnetic response. Despite
this complexity the flat lying nature of the Miocene volcanic is
evident from the magnetic signature and overall low relief between
Macalister and Cuisson Lake. Most of the broad areas of Tow
relief are under lain by Early Cambrian or later, Pennsylvanian
(?) and Permian, Late Triassic and Early Jurassic (?), Early
0ligocene or Middle to Late Miocene sedimentary rocks. The dis-
tinction between these units is based on observations at a few
outcrops. The air-borne magnetometer maps have- been used to
extrapolate to covered areas. The locations of narrow belts of
0ligocene and Miocene sedimentary members of the Fraser River
Formation have been taken from earlier publications; however, some
of those lying in major river valleys may be unconsolidated,
Recent, glaciofiuvial or fluvial material. The Mioccene
unlithified sediments are particularly difficult to distinguish
from Recent sediments. West of the Fraser River and north of the
Cottonwood River the Fraser River Formation is thin and the
underlying volcanic . rocks are evident from the -high magnetic
relief.

A number of faults have been identified on the basis of
the air-borne magentometer survey. These faults trend principally
northwesterly and some of them offset units as recent as Miocene
in age. These faults are principally normal faults with some
possibly having a strike-slip component.

REVISED REGIONAL GEOLOGY

Much of the bedrock geology of the study area remained

24,25 because of

unmapped after the investigation by Tipper (1959, 1960)
the lack of outcrops. The air-borne magnetic maps, assessment reports,
recent geological mapping and site visit were used to reinterpret the

nature of the underlying bedrock (Fig. 5-7 a,b) within the study area.
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The Cache Creek Group of Permian and possibly earlier age,
comprise the oldest rocks in the map area. This unit is in a northwest
trending belt and the strata have a variable strike, which is commonly
northwesterly, and a variable dip.

The next oldest rocks lie in the northeast corner of the map
area and comprise an Upper Triassic {?) and Lower Jurassic (?)
sequence. The strike of the rocks is variable and the dip ranges from
moderate to steep. '

Lower Jurassic and possibly later intrusions outcrop near
Granite Mountain and near Greening. The Granite Mountain stock may be
partly sill like, intrudes the Cache Creek Group and contains several
copper showings. The stock near Greening plunges vertically.

Eocene volcanic rocks egquivalent to the Kamloops Group lie
unconformably over the older rocks and comprise two belts along the
Fraser and Quesnel rivers as well as other isolated areas.” The eastern
belt is in faulted contact with the Cache Creek Group. The thickness
has been estimated by Lay (1941)15 at more than 600 feet (180 m). The
velcanic rocks are mainly flows of andesite, basalt and quartz latite
with some beds of tuff, pumice and sandstone.

The volcanic sequence 1is overlain unconformably by Lower
Oligocene sedimentary rocks that are along the Fraser River south of
Quesnel and possibly includes some isolated outcrops south of Castle
Rock. These latter areas were not visited in preparing this report and
may be exposures of glaciofluvial sediments. Dips are less than 35°
and commonly less than 20°. An anticlinal structure is evident along
Australian Creek; the structure possibly plunges southwesterly at a low
angle. At Dodd's Ranch, on the west side of the Fraser River and near
the mouth of Australian Creek the dominant structure is a southwest
plunging syncline.
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REVISED REGIONAL GEQLOGY - (Cont'd)

The Middle to Upper Miocene sedimentary rocks overlie the
earliest Olgiocene strata and appear to extend beyond the confines of
the basin mapped earlier. This unit comprises the subcrop east of the
Fraser River and north of Australian Creek and north of Quesnel. The
beds commonly dip more gently than the underlying 0Oligocene strata.

These sedimentary wunits are overlain by gently dipping,
plateau-type, volcanic¢c rocks. These volcanic rocks lie in two discon-
tinuous belts on either side of the Fraser River and south of the
junction of the Quesnel River and Beaver Creek.

COAL GEQLOGY

The principal coal-bearing member in the Cariboo coaifield is
the lower Fraser River Formation of Lower 0Oligocene age. This member

is more than 360 m thick and consists of claystone with lesser amounts

48

of sandstone, congiomerate, coal and diatomite. The principal coal

seams are contained in the. Jower -part-of the member-and- they-have been = -

noted in drill holes, outcrops or underground workings on Australian
Creek, Doyles Ranch, Quesnel, Howard's Ranch and Alexandria Ferry.

The initial drilling in the area was conducted on Australian
Creek and consisted of three drill holes between the Fraser River and
the upper reaches of the creek (Table 5-2 and Fig. 5-7 a,b). The
maximum thickness of a coal zone was 24.1 m, encountered in DDH 30-3
(Appendix B).

A more detailed description of the statigraphic column for
this area was given by Graham (1978)48 and it 1is summarized in
Fig. 5-8. The principal coaly interval 1is approximately 18.7 m in
apparent thickness; the true thickness is 16.5 m. This zone s
approximately 52 percent coal. A second coal zone is 70 m lower in the
section and it is 4.0 m thick. The interval between the coal zaones

5~ 10
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RESULTS OF DRILLING !N THE CARIBOO COALFIELD

TABLE 5-2

Apparent Apparent Thickness
Collar Elevation Hole Depth Depth to Ceal Thickness of Coal of Partings Ratio of Coal
Drill Hole Ro. (in m) (in ») {in m} {in m) (in ») to Waste in Zone
30-1 KDY 191.4 30.5 4.42/35.89/0.6" H.0. H. 5.
30-2 K.D. 194.8 -4 - - -
30-3 N.D. 18%.0 1.5 4.3/141.7/24.1 N.D. H.D.
-1 454 44.2 79 13.2 8.6 1.53
1-2 451 68.6 10,1 30.6/28.9/2.9 3.1/28.9/2.7 3.39/1. 10
71-3 482 89.9 2.4 1.4 0.1 27.50
71-4 479 83.4 17.1 1.1/45.2/1.1 4.5/45.2/3.8 16.37/0.28
71-5 485 138.7 12,1 4.8/15.2/0.6 2.7/15.2/0. 4 1.79/1.46
72-6 506 68.6 13.4 g% - -
32-7 459 1.7 39.9 9.2 1.0 11
72.8 - 451 62.5 41.7 5.8 1.0 5.95
72.8 472 ir.? 3.4 0.6 0.4 1.50
72-10 479 65.5 - - - -
72-11 142 74.7 - - - -
72.12 560 7.7 - - - -
72.13 412 7.7 - - - -
72.14 454 717 - - - -
72.15 463 59.4 - - - -
12.16 448 59.4 - - - -
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TABLE 5-2 - {Cont‘d}
Apparent Appareni Thickness
Coltlar Elevation Hole flepth Bepth to Coal Thickness of Coai of Partings Ratio of coal
Brill Hole Ho. {fin m) {fin =} {in a) {in m} fin =)} to waste in zane
72.17 436 28.0 - - - -
12.18 576 80.8 60.2 2.0 1.2 0.62
72.1% 524 32.0 11.0¢ 0.2/14.2/0.3 0/14.2/2.9 0/0.12
712-20 530 7.1 26.5 1.5/8.5/2.7 2.2/8.5/9.3 0.67/0.29
72-21 442 47.2 - - - -
18-§-1 N.O. 215.8 &0.5 5.4/171.5/4.0 B8.8/77.5/1.4 1.05/1.18
18-4-2 N.D. 188 ¢ - - - -
18-0-2 K.D. 230.7 32.5 2.6/20.4/2.3 10.5/26.4/21.2 0.25/6.11
78-RHH-1 474 3.5 8.5 3.1 2.8 1.10

N.B. is an abbreviation for not determined.

Considerable clay is included in the interval,

the rones are noted together with the thickness of the intervening waste.

The interval contains several thin seams each less than 0.6 ® thick.

A dash {-) indicates that nc coal was found.

Where three nuwbers are given wnder thickness, the thicknesses of ceal or partiags in

Although there was no coal, a burn rone possibly 0.6 » thick was encountered tmmediately uader the surficial deposils and at a deplth

of 1.34 &
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COAL GECLOGY - (Cont'd)

consists principally of carbonacecus shale and silistone. The strata
below the lower seam contain appreciably more coarse clasiic rocks.

Australian Creek was explored some time age with adits,
inclines and surface mapping. Coal analyses are summarized in
Table 5-3 and indicate that the coal rank is subbituminous B to C.

Drilling in 1971/72 by Masters Exploration was concentrated
near the mouth of Australian Creek. Only holes DDH's 71-1, 71-2, 71-3,
71-4, 71-5, 72-7 and 72-8 encountered significant coal (Table 5-2).
The apparent thicknesses are 13.2 m, 10.6m, 3.4 m, 7.1 m, 4.8 m, 9.2 m
and 5.8 m respectively for the main coal zone in these drill holes.
The ratioc of the coal seams to total partings are 1.53, 3.39, 27.50,
16.37, 1.79, 3.11 and 5.95 to 1.0 respectively for the drill holes.
These ratios compare favorably to the 1.05 to 1.0 ratio determined for
the main cocal zone in DDH-78-Q-1; however the quality of the logs for
the 1971/72 holes and the lack of detailed coal analyses for the holes
makes a further assessment impossibte.

Qutcrops of coal have been reported north of Diamond Island
{on the east bank of the Fraser Rijver), where two drill holes
apparently failed to penetrate the surficial deposits; additional
outcrops of coal were reported south of Menzinger Creek on the east
bank of the Fraser River, near the mouth of Dog Prairie Lreek, along
the rajiway tracks south of Quesnel and in the city of Quesnel. In
addition thin zones of coal 2.6 m and 2.3 m thick, containing numerous
partings, were vreported on DDH-78-Q-3 at Quesnel (Table 5-2 and
Fig. 5-7a). A burned zone consisting of baked claystone forms a red
and orange bluff at the mouth of the Quesnel River and DOK-72-6 pene-
trated 0.6 m of similar baked claystone immediately below the surficial
deposits near the mouth of Australian Creek. These burned zones indt-
cate the presence of near surface coal in addition to that previously
Tocated.

5-13
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TABLE 5-3
COAL SEAM CATA, GUESMEL, B.C.

Intervai
Setwann
Saurce Caat Thicknasy Sedas Mofsturey [ Voluse Matter | Fixzwd Cdrbon Asd Sulohye MY,
Locatian af Cats (m} (n} (X} (%) >3] (&3] {X} {x/xg) | Aefarance
Aluzariria quitTop 107 0.8 [N 1 9.7 13.7 3.7 ac
Farry 1. 0. 4% 3.1 8.2 1.5 8.2 MR, 1924
.22 1.4 1. .4 .0
Oayles Sutcrop sintus 2.4 3.9 254 r.2 155 a4.4 1383  Can. Oapt.
Ranch Minmy Tach,
Surd, Repl.
Anaiyaas, 1940
utarop ainimae 2.4 n.g .5 ii.a .7 [\
¢ «a §7.2 4. Wi, 1331
7 rotaryt 1.2t 132 45,8 9.3 18.5 16.4 .21 foon, (972
& 1ae nat coxl Q.02 9.3 51.7 n.z2 Lzhes, 1330
hale
Australian Cresk  amit 1.1 .5 .5 .+ 9.4 fninecks, 1970
¢ 4.8 S¢.2 0.0
incHine 1.2 5.5 16.8 .0 0.6 11
1.2 6.7 5.4 7.1 .3 AR, 1924
o halex 2.1 18.8 .0 1.5 13.6 i.a 15610  Lakes, 1330
2.3 2 3.5 4.3 L 1.0 13468 .
2.4 ta 1.7 143 az.4 2.2 .5 Faralid
i 3 4.2 w208 Ly
Near Austrafian  outzrop(l) 7.3 F: X s 4.9 Qigkson, 1941
Creak
farstuy drilt ol 2.0 4.6 0.1 9.4 1.5 26498 B.C. Min Energy
Hines Pat. Res.
¢F.
Herward' 3 qULETOR 1.3 1.5 4.2 5.5 20.% %
Aarh ¢.6¢ 529 .9 0.0 AR, 1924
Juasrel autgropi?) 1¢.5 n.1 1.4 &7 Gfekson, 1941
narth of aterop{?) 1.8 8.1 5.4 8.0 i«
Quainei WAR, 1928
Guaane] 1 mtary 2.0 ta 6.0 E.C. Dept.
ngles Higrreays
g | shed
i frpt. | 1958
Ract G1EFE 15 auger 18 nat LT, Oept.
hales ar 30 grans Higreays
Unpuytfcheg
Rept., 1978

Antiysis on e “1s Recaived” dasis

vy ash frea analysis caléulatad using the Parr Forwala
Analysis on z “Ory” busis

Anxiyais gvaraged From & jamgles
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Substantial coal quality information is available; however
this information was taken on various analytical bases, with unknown
sampling techniques and unknown states of oxidation. The information
is summarized in Table 5-3, but it is pot reliable. The samples appear
to have a high inherent ash and the coal is probably comparable to Hat
Creek both in rank and quality.

5~ 15
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SECTION 6.0 - DISCUSSION

In examining the potential for coal from the Cariboo coal-
field the study area was initially broadened significantly from the
coal reserve at Australian £Lreek to include an area bounded by
Hargreaves on the south, Ahbau on the north, Castle Rock on the west
and Fifteen Mile Lake on the east. The larger scope was necessary
based on a preliminary examination of government air-borne magnetometer
and topographic maps.

These maps illustrated that magnetic properties similar to
those of the Hat {reek Valiey extended over much of the revised study
area. Subsequent investigation comparing field observation with the
maghetometer maps indicated that the magnetic response was due princi-
pally to sedimentary rocks as expected, but in most areas these rocks
do not comprise the coal-bearing formation.

From the topographic maps it was determined that the area
consisted of broad, flat valleys with steep to moderately sloping sides
which rise to flat-topped ridges. Fig. 6-1 is a photograph looking
northeast from the plateau which is composed of Ecocene velcanic rocks,
across the Fraser River valley, which is underiain by Fraser River
Formation sedimentary rocks, and toward the ridge of Dragon Mountain in
the backgreund, which is composed of Permian (?) or earlier Lache {reek
Group sedimentary rocks. Fig. 6-2 is a photograph locking northwest
across the Quesnel River, which is underiain by Eocene volcanic rocks
with high magnetic relief, toward Dragen Mountain, which is underlain
by Cache Creek Group rocks with low magnetic reiief.

Four areas near Quesnel were described by Graham (19?8)48 as
being of interest for potential coal development although additional
information was required to make a satisfactory assessment. The first
area is Red C1iff, south of Quesnel, where the red clay from the burped
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coal seam is exposed on the ¢liff. Oriiling by the B.C. Depariment of
Highways 560 m southwest of the cliff penetrated a possible 30 m coal
zone which contains approximately 60 percent coal by volume. A coal
zone 18 m thick was found in a water well 800 m east of the Depariment
of Highways drill holes. Subseguent drilling by the Geological Survey
of Canada (DDH's 78-Q-2 and 78-0Q-3 in Appendix B) failed to detect
significant coat.

An outcrop south of the old Alexandria Ferry (Fig. 5-7b)
contains a coal zone 4.7 m thick containing 3.5 m of coal. The beds
dip 15° south. A large washout is believed to have eliminated much of
the potential of the area; however a small area east and south of
Alexandria Ferry may be underalin by a major coal seam.

The other two areas are upper and lower Australian Creek
which have the most potential in the Cariboo coalfield for developing
significant coal reserves based on geophysics, geological mapping and
drilling. A structure contour map, based on the drilling by Masters
Expleration was prepared by Graham (19?8}.48 Aithough this map
(Fig. 6-3) differs in detail from one prepared by B.C. Hydro in that’
the fold in Fig. 6-3 is somewhat more closed, the map from Graham
(1978) is adeguate to illustrate the essential features of the struc-
ture. The coal measures at the mouth of Australian Creek are folded
into an open syncline plunging southwest and with the limbs dipping at
approximately 10°. A fault zone may extend along the Fraser River
valley. It results in a break in structural continuity across the
valley. Bedrock exposures on Australian Creek indicate an anticlinal
structure with the 1imbs dipping between 25° and 45°.

In order to determine the ability of the Cariboo coalfield to
support a 60 MW coal-fired thermal plant or suppliementary fuel for a
hog fuel plant, the coal resocurces were assessed. The estimates of
coal resources in the Cariboo coaifield are based on the foliowing
assumptions:




Fig. 6-1

Fig. 6-2

View looking northeast along the Narcosli Creek
valley toward the Fraser River.

View looking northwest toward Dragon Mountain
with the Quesnel River in the foreground.
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1. The areas underlain by coal are as indicated in Fig. 6-4.

2. The structural geclogy is not well defined on the east side of the
Fraser River, so the seams are conservatively assumed to be flat
‘lying and confined to a narrow area adjacent to the drill holes.

3. The ratic of partings to coal in the 1930 drill holes is assumed
to be 1.05:1.00 as in hole DDH~78-3-1 (Table 5-2).

4,  The c¢oal contains 25 percent ash® and the partings contain 50 per-
cent ash cn a moist basis; therefore the overall ash content is
45 percent on a dry basis (34 percent ash on a moist basis).

5. The moisture content is 25 percent.

6. The relationship of ash to specific gravity is as determined for
Hat Creek i.e. Specific Gravity = 1.1704 + ,009577 {percent ash on
a dry basis);53 therefere the overall specific gravity is 1.6.

Resources for the cocal zones to a depth of 80 m are estimated
as foliows:

Area A: Zone thickness: 6.6 m

Area: 3 980 000 m2
Volume: (3 990 000 m2) (6.6 m) = 26 334 000 m3

Volume Under Fraser River: (1 200 000 m2) (6.6 m) = 7 920 000 m

Effective Volume: 26 334 000 m3 - 7 920 000 m® = 18 414 Q00 m3
Density: 1.6 t/m®
Tonnage: {18 414 000 m3) (1.6 t/m3) = 29 462 400 t

x

This ash value agrees with the estimate of inherent ash being
between 20 and 30 percent.4®
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Area B:  7one Thickness: 9.0 m
Area: 3 890 000 m2 + 1 660 000 m2 + 380 000 m?
Volume: (6 030 00C m2) (9.0 m) = 54 270 00C m?
Volume Under Fraser River: 7 320 000 m3
Effective Volume: 54 273 000 m3 - 7 3820 00C m?
Density: 1.6 t/md
Tonnage: (46 350 000 m*) (1.6 t/m2) = 74 160 000 t

1l

6 030 000 m?

46 350 Q00 m3

Although these potential rescurces are very high the incom-
bustibles are also very high, possibly totalling 70 percent for the
coal zone, 1t is difficult tc assess individual seams because of the
lack of detailed lithologic logs or geophysical logs for the pre-1978
drilling. By taking the main seam in each drill hole, resources were
calculated based on the following assumptions:

1. The areas underiain by ccal are as indicated in Fig. 6-4.
2. The seams are flat lying.

3. The amount of partings in the 1930 drill holes are the same as in
DOH-78-Q-1.

4. The coal contains 25 percent ash and the partings contain 50 per-
cent ash on a moist basis; therefore the overall ash content is
29 percent on a moist basis or 39 percent on a dry basis.

5. The relationship of ash to specific gravity is as determined for
Hat Creek 1.e. Specific Gravity = 1.1704 + .009577 (percent ash on
a dry basis); therefore the overall specific gravity is 1.54.

Rescurces based on the main seams to a depth of 80 m are
estimated as follows:
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Area A: Seam Thickness: 5.4 m
Area: 3 990 000 m?
Effective Volume: 13 626 000 m3
Density: 1.54 t/m3
Tonnage: (13 626 000 m3) (1.54 t/m3) = 20 984 040 t

Area B:  Seam Thickness: 6.7 m
Area: b6 030 000 m2
Effective Volume: 32 481 000 m3
Density: 1.54 t/m3
Tonnage: (32 481 000 m3) (1.54 t/m3) = 50 020 740 t

It is estimated that a Quesnel hog fuel plant if it unreal-
istically was forced to operate using only coal would require 10.2 Mt.
This estimate is based on a heating value of 19 380 kd/kg (dry basis)
and a 60 MW (gross} thermal plant with similar operating characteris-
tics to Hat Creek; therefore the Hat Creek figures were simply propor-
tioned to arrive at an approximation for coal required by a Quesnel hog
fuel plant.

ATthough no work was conducted during this investigation that
was designed specifically to assess mining problems, it is evident from
1lithologic logs, electric logs (caliper) and field investigation that
the footwall and hanging wall rocks tend to be almost unconselidated
and therefore weak. This factor would affect the cost of surface
mining and the extent and cost of underground mining.
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SECTION 7.0 - CONCLUSION

There is sufficient fuel in the Cariboo coalfield for the
Quesnel hog fuel plant; however inadequate information is available to
assess the stripping ratio and subsequent mining costs. It is probable
that sufficient strippable coal is available for a small scale mining
operation to provide supplementary fuel for the proposed plant.

The mining activity would disturb a number of small farming
operations. In addition the use of the coal would involve a 30 km
truck haul to Quesnel. Alternate transportation could be provided by
rail transport or even barge transport on the Fraser River. Each of
these would involve additional handling which would be expected to
increase costs. In addition the Fraser River may be flowing too
quickly for barge transport to be feasible; this was not investigated.

The collection of further information on coal characteristics
and reserves would require a substantial drilling program and other
investigations which should not be undertaken unless the use of coal at

-a Quesnel hog fuel plant is considered very seriously.



SE 8018

REFERENCES

Dawson, G.M. 1872. Geol. Surv. Can. Rept. of Prog. 1871-1872.
pp. 58-59.

Dawson, G.M. 1876. Geol. Surv. Can. Rept. of Prog. 1875-1876.
pp. 255-260.

Dowling, D.B. 1915. Coal fields of British Columbia. Geol.
Surv. Can Mem. 69.

Reinecke, L. 1920. Mineral deposits between Lilloocet and Prince
George, British Columbia. Geol. Surv. Can. Mem. 118. 129 pp.

Anonymous. 1924. B.C. Dept. Mines Pet. Res. Annual Report.
pp. Al25-127.

Bacon, W.S. 1929. Geological report on coal property. Cariboo
District near Quesnel, B.C. Assessment Report. B.C. Min. Energy,
Mines Pet. Res. Open File Rept. 29(1)A.

Souza, C.J. 1929. Report on the Coal of the Cariboo Coal and
Clay Syndicate. Assessment Report. B8.C. Min. Energy, Mines Pet.
Res. Open File Rept. 29(1)B. ’

Dunn, B.W. 1930. Report on the oil possibilities of lands
adjacent to Quesnel, B.C. Assess. Rept. B.C. Min. Energy, Mines
Pet Res. Open File Rept. 30(1)A.

Schofield, S.J., Souza, C.J., Lakes, A. 1930. Report on the oil
possibilities of the Cariboo District between Soda Creek and
Quesnel. Assess. Rept. No. 8. B.C. Min. Energy, Mines Pet. Res.
Open File Rept.



SE 8018

10.

11.

12.

13.

14.

15.

16.

17.

18.

Schofield, §.J., Baxter, A.W., Arland, A.J., Haggen, and
Richardson. 1930. Assessment of 0il1 possibilities Soda Creek to
Quesnel. Assess. Rept. No. 16. B.C. Min. Energy, Mines Pet Res.
Open File Report.

Schofield, §.J. 1930. A preliminary report on the structure and
stratigraphy of the section from Soda Creek to a point one mile
north of Quesnel. Assess. Rept. B.C. Min. Energy, Mines Pet.
Res. Open File Rept.

Lakes, A. 1930. Preliminary report on the Cariboo Coal and Clay
Snydicate property. B.C. Min. Energy, Mines Pet. Res. Open File
Report.

Cockfield, W.E. 1932. Qi1 possibilities between Soda Creek and
Quesnel, Cariboc district, British Columbia. Geol. Surv. Can.
Summ. Rept. 1931, Pt.A. pp. 58-65.

Lay, D. 1940. Fraser River Tertiary drainage history in relation
to placer gold deposits. B.C. Dept. Mines Pet. Res. Bull. 3.

Lay, D. 1941. Fraser River Tertiary drainage history in relation
to placer gold deposits, Part II. B.C. Dept. Mines Pet. Res.
Bull. 11.

Dickson, J. 1941. Analyses of British Columbia Coals. B.C.
Dept. of Mines Pet. Res. Bull. 14.

Anonymous. 1951. Kersley No. 1 well. Kersley 0il and Gas Co.
Ltd. Assess. Rept. 12. B.C. Min. Energy, Mines Pet. Res. Open
File Rept.

Anonymous. 1952. Kersley No. 2 well. Kersley 0il and Gas. Co.
Ltd. Assess. Rept. 40. B.C. Min. Energy, Mines Pet. Res. Open
File Rept. ' -




SE 8018

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Personal Communication. Discussions between Mr. J.A. Hudson of
the B.C. Min. Energy, Mines Pet. Res. and Or. P.T. McCullough of
B.C. Hydro and Power Authority on 4 July 1979.

Irwin, J.S. 1951. Report on Soda Creek. Assess. Rept. 85. B.C.
Min. Energy, Mines Pet. Res. Open File Rept.

Laurence, R.H. and Sproule, J.C. 1953. Geological Survey -
Quesnel Area. Assess. Rept. 328. B.C. Min. Energy, Mines Pet.
Res. Open File Report.

Bain, I. 1958. A report on the Jig mineral claims Cariboo Mining
Division. Assess. Rept. 210. B.C. Min. Energy, Mines Pet. Res.
Open File Rept.

Scott, J.S. and Smellie, D.W. 1959.  Air-borne geophysical
surveys, Quesnel River Area for Canex Placer Exploration. Assess.
Rept. 296. B.C. Min. Energy, Mines Pet. Res. Open File Rept.

Tipper, H.W. 1959. Geology Quesnel Cariboo District British
Columbia. Geol. Surv. Can. Map 12. - 1959.

Tipper, H.W. 1960. Geology Prince George Cariboo District
British Columbia. Geol. Surv. Can. Map 49 - 1960.

Tipper, H.W. 1971. Glacial geomorphology and Pleistocene history
of central British Columbia. Geol. Surv. Can. Bull. 196. 86 pp.

Geological Survey Canada.  1961. Soda Creek (Map 1537G),
Alexandria (Map 1538G), Quesnel River {(Map 1539G), Cottonwood
(Map 1540G), Cottonwood Canyon (Map 1547G). Joint Geol. Surv.
Can. and B.L. Dept. Mines Pet. Res. Aeromagnetic Map Series.

Baird, J.G. 1968. Report on induced polarization Surveys on some
Bren and Summit claims Marguerite- area, B.C. Assess. Rept. 1796.
B.C. Min. Energy, Mines Pet. Res. Open File Rept.

.'-3-



SE 8018

29.

30.

31.

32.

33.

34.

35.

36.

37.

Holliday, I.R. 1969. Structure and stratigraphy of the Quesnel
Basin. Assess. Rept. 1465. B.C. Min. Energy, Mines Pef. Res.
Open File Rept.

Geo-X-Survey. 1969.  Aeromagnetic field report Quesnel Area.
Assess. Rept. 1482. B.C. Min. Energy, Mines Pet. Res. Open File
Rept.

Geo-X-Survey, 1969. Air-borne magnetometer survey. Assass,
Rept. 1471. B.C. Min. Energy, Mines Pet. Res. Open File Rept.

Hudson, J.L. 1970. Air-borne magnetometer geophysical survey
Quesnel area. Assess. Rept. B.C. Min. Energy, Mines Pet. Res.
Open File Rept.

Markland, K.A. and Nemeth, A.S. 1970. Aeromagnetic survay,
Quesnel Basin. Assess. Rept. 1589. B.C. Min. Energy, Mines Pet.
Res. Open File Rept.

Margherita, L.V. 1979. Aeromagnetic report, processing and
interpretation Quesnel area. Assess. Rept. 1481. B.C. Min.
Energy, Mines Pet. Res. Qpen File Rept.

Baird, J.G. 1870. Report on induced polarization survey Mcleese
lake area. Assess. Rept. 2936. B.C. Min. Energy, Mines Pet. Res.
Open File Rept.

Baird, J.G. 1370. Report on induced polarization survey, Quesnel
area, British Columbia. Assess. Rept. 3176. B.C. Min. Energy,
Mines Pet. Res. Open File Rept.

Takeda, T. 1970. Geological report on the property of Argonaut
Mines Ltd. (NPL) Assess. Rept. 2480. B.C. Min. Energy, Mines
Pet. Res. Open File Report.



SE 8018

38.

39.

40.

41.

42.

43.

44.

45,

Sadljer-Brown, T.L. and Chisholm, E.0. 1970. A geochemical
report on the Buy Claims 1 to 75 Quesnel area, British Columbia.
Assess. Rept. 2656. B.C. Min. Energy, Mines Pet. Res. Open File
Rept.

Chisholm, E.0. 1970. Geochemical report on Alm 1 to 24 and Ram 1
to 36 claim groups. Assess. Rept. 3175. B.C. Min. Energy, Mines
Pet. Res. Open File Rept.

Jury, R.G. 1971. St. Mary's Mines Ltd. Magnetometer Survey of
the Top Claims. Assess. Rept 2935. B.C. Min. Energy, Mines Pet.
Res. Open File Rept.

Von Rosen, G.E.A. 1971. Report on a geochemical survey Burg
Claims. Assess. Rept. 3130. B.C. Min. Energy, Mines Pet. Res.
Open File Rept.

Piel, K.M. 1971. Palynology of Oligocene sediments from central
British Columbia. Can Jour. Bot. V. 49. pp. 1885-1920.

Yoon, T.N. 1972. Exploration report on Quesnel coal properties.
Assess. Rept. 71(1a). B.C. Min. Energy, Mines Pet. Res. Open File
Rept.

Goudie, M.A. and Hallof, P.G. 1972. Report on the induced
polarization and resistivity survey on the Swede and My claims.
Assess. Rept. 3828. B.(. Min. Energy, Mines Pet. Res. Open File
Rept.

ELC Geophysics Ltd. 1972. Report No. M-136-71 of the Bird and
Best claim groups located east of the Fraser River near Marguerite
and McAllister. Assess. Rept. 3483. B.C. Min. Energy, Mines Pet.
Res. Open File Rept.



SE 8018

46.

47.

48.

49,

50.

51.

32.

33.

Fraser, J.R. 1974. Geology of Kate group. Assess. Rept. 4914.
B.C. Min. Energy, Mines Pet. Res. Open File Rept.

Graham, P.S.W. 1978. Prelinimary results of drilling in the
coal-bearing Fraser River Formation, Quesnel, British Columbia.
Geol. Surv. Can. Open File Rept. 399.

Graham, P.S.W. 1978. Geology and coal rescurces of the Tertiary
sediments Quesnel - Prince George area, British Columbia in
Current Research Part B. Geol. Surv. Can. Paper 78-1B. pp.
59-64.

Dolmage Campbell and Associates Ltd. 1975. Coal Resources of
British Columbia. Report prepared for B.C. Hydro and Power
Authority. pp. 4-17 to 4-21.

R.M. Hardy and Assocjates Ltd. 1978. Drill logs, prepared for
the B.C. Min. of Highways.

B.C. Dept. Mines Pet. Res. .1979. Revised mineral inventory
map 93B, Quesnel British Columbia. ‘

B.C. Min. Mines Pet Res. 1979. Revised assessment report index
map 93B, Quesnel.

Cominco-Monenco Joint Venture. 1978. Hat Creek Project Mining
Feasibility Report Vol. II. Prepared for B.C. Hydro and Power
Authority.




APPENDIX A

ORDER IN COUNCIL ESTABLISHING THE COAL LAND RESERVE
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SCHEDULS

Cezriboo Land Districk

Conmencing at the most southerly southuwest corner of Lot §l45; thence
due east B 500 n, move or less, to a point due south of the scuthwest
cornsr of Lot 5035; thence 12 600 n, more or less, due nacth to the
sesthwest corner of Lot 5038; thence northerly on tha wask koundaries
af Tob S038 ans Lok 5037 to the northuwast correr of Lot 5037; thence
dus wost 5 900 =, more or less, o the esst bLoundizy of Lot 3888;
sremoe northerly and westerly on the eazt and rovth boundaries of Lot
32EB to northwest corner of it; thence westerly cn ths eocuth boundary
of Lot 12321 to the east boundary o©f Lot 39200; th
Ehs nrorth boundary of Lot 3892 thocnce sasterly,
>

south 7!
westerly on the north, east and south boindaries of Lot 3852 to the
northwest corner of Lot 12194; thence southerly on the west
boundaries of Lot 12194 and Lot 1615 to the mcuthwsst corner of Lot
1615; thence smasterly on the south boundary of Lot 1615 to the
northwest corner of Lot 1614; thence southerly and easterly on the
west and south boundaries of Lot 1614 to the west boundary of Lot
1616; thence southecly to the north boundacy of Lot 305; thence
westerly and southerly on the north and west boundaries of Lot 305 to
the north boundary of Lot 1617; thence westerly on the north boundary
of Lot 1617 and southerly on the west boundary of Lot 1617 to the
nocth boundary of Lot B015; thence westerly on the narth boundary of
Lot 8015 to the northwest corner of it; thence southerly on the west
boundaries of Lot BO01S5 and Lot B0l4 to the southwsst corner of Lot
g8014; thence ecasterly on the south boundary of Lot BE0l14 to the
northwest covner of Lot 1620; thence scutherly and casterly on the
west and south boundaries of Lot 1627 to the northwest corner of Lot
632: thence northerly, ecasterly and southerly on the west, north and
east boundaries of Lot 652 to the southwest corner of Lot 2042;

hence ecasterly on the south boundary of Lot 2042 to the wost
boundary of Lot 204; thence southerly on the west boundary of Lot 204
and the wost Soundary of Lot 304 to the southwest corner of it;
thence eastsrly on the south boundary of [ot 304 and Lot 3359 to the
novthwest corner of Lot 6144; thence southerly and easterly on the
wast and south bBoundaries of Lot 6144 to the norkhwest corner of Lot
81l45; therce southerly un the west boundary of Lot 6145 ko the most
southerly socthweest corner of it, being the point of comnenconent.
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. Province of British Columbia
Ministry of Energy, Mines and Petroleum Resources
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APPENDIX B

DRILL LOGS



; o S, ~ . P A WAL »
ﬁ/’j’i‘éé//ﬂfﬁ.ﬂfv AACC2T gr THE OCALIBLS Crat e FLMY i

JEtrzrry a1 Arsrdfeson Ly A LFEES /PG

CARTI302 COAL & CLAY CG. LID,

LOG O DIAMOND DRILL =0l FSIR o=
Footazs Lezeripticn
- 13 Sandy clay

13 - 27 Intarbeddsd gravel and sand

27 - 45 ' Fings sand

45 -~ 83 GravTel

83 - =50 Soft ¢lay

80 - 100 Carboreceous clay
100 - 114.5 Coal seam, 100 = 101 Poor coal

101l = 105 Sampled

105 - 118,5 Xuehk clay but some rapd coal
" Good core in wholse sasm gent
in as testing material,

114,5-~ 152 © Sardy clazy. Much sand in places, A 1little cartonzezous,.
152 - 184 Goal, A litile tar, Seems to be a bastier coal than the
geam ebove. Cracks bubt 1little on drying,
Sampled,
1532 - 177 Carbonaceous clay,

1584 « 173 Much carbonanesns,

. : 173 - 177 Very carbonaceous, & very woor coal,
177 - 205 Hard claz

205 = 237 Sandstona
207 - 208 Conglomerats
233 - 209 Sandstone
206 - 245 Soft clay. Very beavy
248 - 247 Carbonaceous ¢lay
247 «~ 249 Coal. Perhaps larger seam than indicatsd, Serple sent in,
249 -~ 254 Mo cors obtained, '
254 - 233 Heavy clay
253 - 258 Light-colourad clay. Seems purs., Cores wll, Saows
ninor faultiaz,
36 = 320 Brown Clay. Purs., Cores well,
320 - 623 Carbonacaous elay,

{signed) X, C, Waison.




Location, 15584 North of the S,.E. Coraer of Lot
91 Tast of the 3,E, Corner of lod

43
120
1=0
212
22g
229

233
284
7
233
352
439
585

BOYLZIS BROS. LI,

CARIBOO CQAL & CLAY CO, LTD.

DISMOND DRILI, Z0LE N3, 2

Ciaeial Clay

Clay

Sand _

Glacial drift ard clay

4
4

?

IntarYedded gravel, sand aad clay

Fine sagd
Gravel sud bonldars

Fine sand and =mall bounlders
Gravel and clay, Eole cemented from 213 - 2I3,

Cemen® core shows a 1ittle flake zold.
Fine sand and gravel with a 1ittle clay

Gravel

Sand -~

Boulder ‘
Glaclal eley

Clay

Sandy elasy

{signed) K. 5. Watson

~

Toreman,




S P T R SO R R e a4

Location,

19 - 151
151 - 200
200 - 220
230 ~ 524
325 - 542
344 - 475
473 - 432

432 - 484

4 - 494
2 - £09
S - 333
525 = 523
543 -~ 583
363 -~ 583
3382 - 557
£37 - 820

— e — — —

Morth 1583 feet end Fast 2762 feet of the S.¥. cormer of Lot 4,
Elevation - Collar of hole ia at 17as,

Deseripsion

Carbonacsous clay
Coal

Broken seam of coal .

Srown clay

3rown clay, littla carbonaceous materisl,

Pure browmn clay
Cilzy, browmn .
Dark brown clay
Toung sandstons
Carbonscecus clay
Carbonmceous clay
Foor coal,

Coal

Coal with elay partings

Cozl
Coal
Carbonacsous clay

Clay with sireaks

Lizht sandy elay

of.coal

{signed) X, 2, Tatson

Foraman



DRIL L HOLE LOGS

Drill Hole No. QN=7lal

SONTBANY: Master Explcra.tibns Lid,
An A Cue=nel, B C
e i W, Woods
TOCATION: s, W, NZ Cor, Sec, , WD, , R. , W M
ZL_ZVATION: 1490
 DATZE: 10-Dec-71
TROM . TO | DESCRIPTION
S e : Sand
! KA 14 ‘Gravel
s 24! Shale
P20 48.2' | Coal {sampled) .+ ;.. -
L 48.2 49,5 Shale
P %9,53 59.3' | Coal {sampled}
i 59,5 - 74,3! Clay -
; 74,3 74,81 Coal ) .
i 74,8 76! -Clay
P75 76,3 Coal
: 76,3 30t . Clay
p a0 81! . | Coal
Poogl 81,5 Shale (brown)
P 81.5 g2.2! Coal _
i 32.2 83* . | Shale {(brown)
L83 8§3.37 Coal '
L 53,3 85,37 Brown shale
48303 8 Coal ’
-9 37.4' RBrown shale
| 87,2 87.9! Coal
'E 37.9 gl Brown shale . -
> 913 935! Coal '
i 3.5 94%. . . | Brown shale g
? 4 98.7¢ Coal {sampled)
{ 98.7 39! Browa shale
L 59 - 1450 Light grey clay - . : T
- | Total Depth = 145!
t k .

“t



DRILTL HOLE LOGS

Drill Eole No, QN-71-2

SOMFANY Viaster Txnlorations Lid

STTA Cuesnel, 3.C,

PRGN W. Woods

TOTATION: S, W, N= Cor, Sec. , Two., y R s, W M
ZLZVATION: 1480
 DATE: 14-Dec-71

TROM G TO i DESCRIPTION
Lo 4! Sandy clay

‘ =z S12f Gravel

P12 17! lay

: 27 22' ' | Stattered.sandsione.....

Fo22 27.5" Sand

27,53 33,2! Shale

[ 33,2 34,50 Coal

‘ 36,3 37,218 Browa shale

P37.2 41 |. Coal {sampled)

| L1 41,31 Brown shale

T21,3 47.5¢ Coal (sampled)

P 47,3 49" - | Brown shale

49 32.3° Coal

L 52,3 52,8 Brown shale

22.8 53,17 Coal

; 23,1 55 Brown shale

‘.55 | 6l,2¢ Coal (sampled)

$:.2 i 61, 8¢ Light grey clay,

1,38 i 63t . Coal

&3 ! 64, 3¢t Brown shale

P 65,3 Coal {sampled)
{ 63,2 63,8¢ Brown shale .
© 63,8 67.5° Coal (samplead)

7.3 58.5! Brown clay

_____ L 5.3 70. 1 Coal

: 70.: 70,47 Brown shale )
70,4 71.6¢ | Coal’ '
71,8 72t - Brown clay

C 72 72.8! Coal

)

L



- -

DRI

HOLE

Master xolorations Litd.

Drill Ecle No.

QN-71-2

Quesael, B.C,

Sl W. Woods
LCCATION: S, W, NE Cor, Sec. , Twn. y R , W M
TLIVATION: 1480
2ATE 14-Dec~71
TROM 1 TO ; DESCRIPTION
P 72,8 | 734 . Brown clay '
{73 " 76,20 | Ceal
L7802 76.51 Brown clay 3
| 76.5 77.5" Coal '
}' 77.3 791 Brown clay
b7 1427 Light grey clay
14z ' 147" Drown clay _ o
147 S 171.8¢ Light grey clay . = .
v 171,30 172, 3! - Brown shale '
172.3 173.8° Coal
I 173.8 174.2! Brown snale
174,72 175,6' |, Coal
L1706 176 ‘Brown shale
Pti76 176.8" Coal
L 176.8 180,2% Brown shale
| 180.2 151 Coal S
PooIgl 183.2! Light Grey Clay
i 133.2 185! Coal - .
. les 185,6' |. Brown shale :
. 133,86 187! Coal
137 188, 5 Light Grey Clay -
183.5 188.9° Brown shale '
133.9 190,21, Coal
‘ 2562 192.8¢ Brown shale
- 192,3 193, 4 Coal
P 163.4 1957 Brown shale
o195 225' Light Grey Ciay
. Total Depth = 225! :




DRILL IO LE LOCS

- Drill Hole No, QN=-71-3

— o vaar ar

RSNt

LCCATION: S, W, NE Cozr., Sec, , Twn, , R, WM
TLEVATION: 1580!
C DATE: 16-Dec-71 .

: TROM - TO DESCRIPTION

i ") 112 Clay {sandy} .

: 11 - 11,5° Hard black sandstone (boulder)

! 11,3 32! Sandy clay & rocks

: 32 367 1 Brown clay oo

P36 113¢ | Soit grey-clay-

£113 T 1147 Brown shale
116 124! Soit grey clay
124 129,58 " Brown shale
129.5 133" ' {. Grey clay
133 179} ' Brown shale
179 2lat Grey clay P -

i 214 237.5¢ . Brown shale _ o -
237.5 241,2% | Coal {sampled} ' S
241,2 241,68 rown shale

L2431, 4 249! " Coal {sampled)
245 2517 Brown shale

;231 2717 Light grey clay -

P27l 274 Grey sandsione

i 274 %58 1. Light grey clay

Total Depth = 293¢ .

i .

‘_"'11-_ -~ 4 »



DRILL HOLE LOGCS

Driil Hole No, QN-T1l-4

COoOVITANY: Master Zxploratioas Liid,

ARIT S QSuesnel, B.C

RGN W, Woods

TCCATION: s, W, NZ Cor. Sec. , Twp. , R. , WM
TLEVATION: 1570 -

—ATE: ' 18-Dac=-71

TROM 1 =0 | DESCRIPTION
; G ! .o Sand. e S '
o7 © 17t - | Gravel R

CoLT 34* .| Grey clay

- ¥ 36' - | Brown shale

’ 55 60.3! - Cozl (sampled)}

| 650.3 50,5 . |. Brown shale e

L 80.5 61.7% - Coal (sampled)

! 81,7 62! ' Brown shale .

' 62 62.9'. |. Coal (sampled) -

[ 62.9 63, 5? Brown shale

I! £3.5 671 Coal (sampled)

: 67 68,5' | Brown 'shale

| 53.3 691 Coal

bo69 70.1"" | Brown shale -

| 7C.L 70.4' " | Coal |

P 70.4 78.8" Brown shale

P 78.8 82.5" Coal & carb. shale (sampled) 50% each .
© 8.5 83.7" Grey clay .

L 33,7 K 86.5' |.Coal & carb. shale {samplad) 50% eacl
36,53 | 38" + | Brown shale ‘

i 88 G&! Coal (sampled)

1 < 95.G7 Soit grey clay

| 93.9 96.5%. Brown sihile

. G&.5 1224 . Soft grey clay

L1222 B B Sandstone

A 1464 Soit grey clay , )

I 158! '} Brown shale -

. 233 a3t Soft grey clay

.' - L




DRILL UTOLE LOGS

Drill Hole No, QN-71-4

CONTZANY: Master ZTxplorations Litd,
AT A Suesnel, 2,C

DRESTENRY W, Woodg
: _OCATION: s, W, N= Cor. Sec. , Twh. R, , WM

ZILZVATION: 15701

SATT. 18 -Dec-T71

s — a

DESCRIPTION

: ; TROM | TO |

; r 237 I 242,2° Brown shale & carb. shale

: P 242.2 242.9° Ceal

______ ; 24£2.9 244, 1 Brown shale '
P24zl 3 244.8' | Coal ...~ T
i 2248 246,67 ' Brown shale & carb, shale .
f228.6 247, 5" Coal '
{247.3 250, 2° rown shale
t230.2 250.3' | Coal '
I 250.5 253" - Brown shale
| 253 253.5' | Coal '

i 233,53 257.8! Brown shale

L 257,38 258,2¢ | Coal - o
| 233.2 259" Brown shale . . .7 oo
259 2600 Light grey clay ’ LT
P 260 263 Brown shale _
203

275! Light grey clay

.Towal Depfn =275




DRILL HOLE LOGS

Drill Hole No. QN-71-:

Quesacl, 3.C,

DA W. Woods
S, W, NE Cor, Sec. , Twn. , R. , W M
159901
21-Dec=71
| ; TO DESCRIPTION
L 51 319+ Brown shale
i 31i9 389" | Light grey clay -
P339 394,4' | Carb, shale &nrnm sha.l.e R
L 394,06 397.1' | Coal oo T
[o357.1 397.5¢ Brown & red shale S
P 397.53 458 | Light grey shale
! Total Depth = 455¢ S E
[ . . } el
i -
1
;{ :
|
% :
. '
!
ri



DRILL HOLE LOGS

Drill Hole Neo. QN-72-4

SO NP ANY Mastar Explorations L.td.

AOIA Quesael, 3,C,

SO W, Woods K
LOCATION: s, W, N Cor, Ssc. , Two. . R, , WM

SATIZ: 7-Jan=72

? TROM ;i O i | DESCRIPTION
i o 13,5 Sand & gravel
,_ 3.3 28° Sandy clay
,,,,, P28 331 " Blue clay
""" {33 44t Clay & rocks | : Y
; == 45! Garb. shale & red shale (105.. c.rc) -—— S22
i %5 487 - Clay & rocks ' B
X 78! " Sand & gravel
Po7s 86! Sandy ciay
i 83 115! - Soit grey clay
;115 1z21+.. Blue clay _
o121l 148! Soft grey clay : . S
bo143 1537 .. 1 Blue clay Lo
153 172! Soft grey clay
LoLT2 207! Clay & rocks
i 207 225} Gravel (possmly cemented}
1 Total Depth = 225¢%
I
- »

. PP P ,



DRILL HOLZ LOGS
Drill Hole No, QN=-72-7

SONTRANY: Master wxolorations Lid.,

ARTA Quesnel, 3, C.
PRYSRNORS: W, Woods
LOoOCATION: S, W, NE Cor, Sec, , Twd, ., 2. , W M

TLEIVATION: 1540F

DATE: §-Jan=72
: TROM i - TO ‘ DESCRIPTION
; 0 22! Sand .
P22 331 Gravel o
| 33 41 Brown shale
P2l 48% Soft grey clay . |
i =8 77* . | Brown shale ’
; 77 1010/ - Soft grey clay -
i01l 130.2" Brown shale -
130,2 131 Black shale -
131 132,53 |."Coal
i32.3 - 134 Brown shale
124 135, & Coal
133,86 137+ _ Brown shale
137 138, 5! Coal
f138.5 139? Brown shale
bo139 139.7! Coal
P139.7 140.5' | Brown shale
L 140,53 , 141,46 | Coal
L1218 1441 Brown shale
b o144 147,2¢ . Coal
Po147.2 148! Brown shale
o148 P 152.5¢ Coal A
[ 152,53 153,5¢ Light grey clay
132.5 161.2". Coal :
PolgL.e 162, 5! Brown shale
;182,53 7 Coal
S 5 2351 Light grey clay
| e ‘ . ‘
: _
. Total Depth = 255!

S~y



Drill Hole No. QN.72-8

COMTPANXNY Mzster Exslorations Litd,
AZ A Cuesnel, B.C. '
““‘"“ W. Woods

; LOCATION: s, W, NE Cor. Sec.  , Twon. , R, , W M

TLEVATION: 1480

DATE: il-Jan-72
: TROM ; TO DESCRIPTION
1 ) ' 8.5¢ Sand '
; 8.5 26! Gravel
! 26 - 34,5 Grey clay
""" : 35.5 . . T2t Brown shale

i 72 119! . | Light grey clay

- ’ lig 128! Brown shale

: : 128 131! Light grey clay

P13t 136, 7! Brown shale

; P 1358.7 140.6' |. Coal & carb, shale

, f 140.6 1421 Brown shale _

! | 1s2 146¢ Coal & carb, shale
b 148 156.2¢ | Coal
E 136.2 158 Brown shale™
} 153 158.9¢ Coal
| 133.9 161, 5 Brown shale
: 161,35 2057 Light grey clay

" Total Depth = 205!

il



DRILL HOLE LOGS

- Drill Eole No., QN-72-9

CONTANY Masier Exnlorations Lid,

AR Cuesnel, B, C,

SRR W. Woods B
LOCATION: S, W, NE Cor, See, , Twp. , R. . LW M

TLIVATION: 15308

SATE: l2-TJan=72

§ TROM ] TO ' DESCRIPTION
‘ 0 b1 Sand B o ik
: B 17t Gravel - E ~

17 31t -} Grey clay : T
31 31.8° Coal

i 31,8 .33,2'" .| Brown shale

t 33,2 34,5 Coal

Foo32,35 37 Brown shale

P37 T 41! ight grey clay

Pooal 42' . |- Brown shale

P42 70.5'. Light grey clay -

! 70.53 2551 Brown shale ~ . .

Total Depth = 255!

r}
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DRILL HOLE LOGCS

Drill Hole No. GQN=72-10

CONMPANY Master Exnlorations Litd. .
SRTA Quesnel, 3B,.C,
e R
LOCATION 3, W, NE Co_r. Sec, , Twop, , R. W M
ZTIZTVATION: 15701
SATE: IS-Jan«72
1 TROM TO DESCRIPTION
i . - A
f 0 2.5 Sand
! 12.5 T 18 Gravel
E i3 130" Sand
i 130 -156° Saady clay
i 156 187 Sand . :
v 167 196+ Saxdy clay
I o196 - . 2151 Gravel
|
|
| . |
: .Total Depth = 215!
!
1
;
b
[ -
|
{ -
] N
i-
i
E
l ¥
!. *
.. e} .

e 26 - R



HOLE

LOGS

Master Exvlorations Lid.

Drill Hole No.

ON=72-1.

AT A Quesnel, 3,C,

PRSI,

LdCATION: S, W, NE Cor. Sec. , Two. y R M
TLEZVATION: 1450!

~ATE: 20=-Jan-72

! TROM | TO DESCRIPTION
i 0 111 Sand - R

; 11 21.5¢ Gravel

! 21.5 - 87 Grey clay & rocks

E 37 1028, - Gravel

j102 108! Clay & rocks

é 108 1161t Gravel

i Il9 138t Clay & rocks

1 138 ° 153 Sand :

{133 186, . Sandy clay |

' 186 2450 .

Gravel & saady clay

Total Depth = 245'

- 27 = =5

rl



N

DRILL HOLE LOGS

Drill Hole No, QN=-T2-1:
CONMITANY: Master Ixplorations Lid,
ST Cuesnel, B,C.
PR NN W. Woods
LOCATION: S, W, NE Cor. Sec. , Two, , R. , M
SLZVATION: 1540
DATI: 22=-Jan=72
; TROM TO | DESCRIPTION -
fQ | 5, | Sand ‘
E 3 . 38¢ Gravel S
- 1231 Sand |
L 123 130% Grey clay
{130 142" | Clay & rocks ) ..
P42 169! Sand & gravel
i 189 203t . Cemented gravel )
;203 2557 Sandy clay & rocks °
i

" Total Depth = 255

-'za'_- ¥



DRILL HOLE LOGS

Drill Zole No, QN-72=13

SOMBPANY: Master Exdlorations Lid.

SATAY Ouesnel, B C,

SAITIIR: W. Woods

SCCATION: 3, W, N Cor.. Sec, , Twp, , R. , W M

ZILEVATION: 155¢¢

DATE: . 3-5eb=72

L TROM TC ' DESCRIPTION
LG 41 Sand
f < 13t ) Gravel
P13 168 - - Sand & gravel
[ 18 S L Gravel (blind) - .
1 31 - 781 | Saad
¢ .78 123° Sandy clay

123 1891 Sand . :

189 255¢ , | Sandy clay & ‘rocks ’
|

.Total Depth = 255!

1
i
1
i



LOGS

DRILL HOL L

Drill Hele No,

Magter Explorations Lid.

QN-72-14

Quesnel, B, C.

SRIZITR W. Wocds
LOCATION: S, W, NE Cozr, See, , Twon, , R, M
ZLEZVATION: 1299
DATE: 4=-Fab=72
i FRCOM H TO | DESCRIPTICN
C 8! Sand
6 14! GCGravel
14 360 Sandy <lay & gravel

-1 39.35¢ Sand
P393 561 Sandy clay

38 1301 Sandy clay & rocks

130 2157 Sand

215 255° -Sandy <lay .
1

Total Depth = 255! ’

i
E
| .
!
1
_i
|
!

- 30 - o A
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DRILL HOL LOGS

Drill Hole No, QN=72-15

CONTANY: Master Txplorations Led,
AT A Guesael, 3.C,

DRILLTR: W, Wocods

AP I ks s 2 S

__.OC.‘.T: N: S, W, NE Cor, Sec, , TwWp. , R. , W M

ZTILEIVATION: 15207
DATE Z7=Foha72
FROM i TO DESCRIPTION
o . 3¢ Sand-
3 11 Gravel
1l 29t - Sandy clay & gravel -
29 401 Cemented gravel
G 107! Saady clay :
107 . 195" Sandy clay & *ocks

.Total Depth = 195

231 - 3
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DRILL HOLE LOGS

Drill Hole No, QN-72-16

CONMEANY, Master Zxvlorations Litd,
ART A Quesnel, B,C,

»
RGP I, W, Woods

T OCATION: s, W, NE Cor, Sec., , Twe. , R. , W M
TLZVATION: 1470
naATT. b-Feb=-T72
; TROM i TO E DESCRIPTION
8] gt Sand -
: 9 168 ravel
L6 22% .. Gravel & sandy clay
22 27T Sand -
27 1201 Sandy clay & rocks
120 1391 Sandy clay & gravel
139 © 146t Cravel '
128 163¢ . Sandy clay & rocks
163 195+ . Cemented gravel

‘Total Depth = 195!

"l

S -T32 . ?



DRILL

HOLE

LOGS

Dril Hole No,

QN=72-17

é_':.\;:'.v._\ b WimT*or Diplorations Lid,

LT A Owesnel, 3.0C.

PRS- W Wande

LOCATION: s, W, N Cor. Sec. , Two, , R. ) M
S LEVATION: 143073

A A

" T=Fab-72

TO

DESCRIPTION

i.-s....‘_.:
— T30M

0

13

2%

32

4!
18"
29

32!
93!

Sand
Cravel

Cemeantad gravel.
Sandy clay

Total Depth = 95/

- Sandy clay & gravel |

.33 <

/]
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DRILL HOLE LOGS
| ' Drill Hole No, QN-72-18

CONTDANTY Master Explorations Lid,
S A Mhipanel R O
PR EHORE W, Woods
LOCATION: S, W, NECor.Sec. , Twp. , R. , W M
TLEVATION: . 139¢°
SATS: 10-Feb-72
i TROM : TO | ' DESCRIPTION
5 ¢ 11s Brown clay _ B

1l 437 ' Sandy clay & rocks

IIIIII =3 511 . Sand ’ . :

31 92! ‘Clay & rocks. ...

92 ic4t Blue clay

104 120° -1 Brown clay

20 124! Browm shale

124 1387 | Blue clay

138 140! - Brown shale

140 142t Light grey clay - _ _
b 142 144® . Brown shale - . B -
o144 . 187 |, Grey clay - S '
| 187 193! Brown clay
163 197.5! Brown shale -
i 197,53 1681 Coal
;198 199.46! Brown shale
P199.6 200.2' | Coal ’
;206,12 203,58 Brown shale
' 2503.5 204,21 .Coal
1204, 2 . 206,53 Brown shale ' . .
| 206,53 . 208! Coal .
1203 211, 3¢ Brown shale T
o2l 212.5' . | Coal :
P 212,53 - 218t Brown shale
P 213 265! i Grey clay
Total Depth = 265!
i

L)



!

DRIL L I-IOLE LOGS

Driii Hole No, QN-72-18

CONIRANY . Master Explorations Litd,
AT A Chipares) B O
PR SETI MOt W, Woods

LOCATION: S, . W, NE Cor. ISGC. , Two. , R. y WM

| TROM | TO | | DZSCRIPTION
0 113 Brown clay )
11 431! ' Sandy clay & rocks
P43 51+ . Sand ’ : -
""" i 51 92t ‘Clay & rocks. ...
92 164! Blue clay
VR 1207 .| Brown clay
120 124! Brown shale
124 1387 i Blue clay
P 138 - 120° - Brown shale
BV 142¢ Light grey clay -
b 142 144! Browmn shale .
Io1as . 187, Grey clay |
| 187 1937 Brown clay
| 163 197.5! Brown shale -
| 197.5 198" Coal
1 198 199, 6! Brown shale
P 199.6 200, 2¢ Coal .
P 2066.2 203.5! Brown shale
. 252.5 204, 2! .Coal
to204,2 . 206,35 Brown shale - - .
bo2048.5 - 208 | Coal o '
L2638 211,3! Brown shale : R
foz1i3 213.5' . | Coal -
Doz12,3 L2184 Brown shale
. 218 265! . Grey clay
Total Depth = 2657

rl




LOGCS

Dxill Hole No. QN-72-19

CoONITRANY Master Emxplorations Lid.
ARTA Quesnel, 3.C.
DRIZITRG W, Woocs
TOCATION: S, W, NE Cor. Sac. , TwD.: 2. WM
TLZVATION: 17201
DATE: 12 -Fab-72
i FROM TO DESCRIPTION.
0 6! Sand
E & 191 .Sandy clay & rocks
: 16 23% Coarse Sand (nlind

23 L2778 Sandy clay -

27 346 Grey clay

36 36.5¢ Coal '

36,3 371 Grey clay

37 41'. . |- Blue clay

&l g82.5! Crey clay
] e2.5 83! Brown shale
i 83 83.3! i}, Coal~
! 83.3 g3t Brown shale
; g3 g1t Grey clay
. Gl g2,.7! Brown shale
L9207 93.5 | Coal. -
i 93.5 1057 Brown shale {blind) -
F "I‘O‘.:a.l Depth = 1057
|
i
=4 -~




DRILL HOLE LOGS

Drill Hole No, QN-72-21 -

COMPANY: Master Exploraticns Iitd.
ARTTA Quesnel, B, C,
RESTTRORY W. Woods
', LOCATION: S, W, NE Cor. Sec. , Two., , R. , W M
ZLZVATION: 1740°
TATE: 13-Feb-72
| TROM TO DESCRIPTION
0 28! Sandy clay & rocks .
.28 41" Grey clay
_____ P4l 49¢ Blue clay

1 49 &t Light grey clay

. 3£ 87¢ Brown shale
1 37 88.5" | -Coal
' 88,5 - 89! | Brown shale
- I S Light grey clay
i L1 95.8! . Brown shale
[ 95.8 99.2! -Coal”
t 93.2 1231 Light grey clay
poot123 1270 - . Brown shale
E 127 133,27 Coal-{sampled)
Fo133.2 160.7' - Light grey clay -
o 180.7 161,57 -Coal- L
P 161,5 1631 Brown shale
P43 163, 5! Coal-
P 163,53 . 163" Brown shale
Y 166.2¢ . Coal ;
p18d,2 168 ' Brown shale _ i
{152 187" Light grey clay - . .
i 187 190! . Brown shale
P 196 255 Light grey clay

| Total Depth = 2557
/ 5 .
¥




DRILL HOLE ILOGS

Drill Hole No, QN-72.21

COMPANY: Master Explorations Lid.
AR A Quesnel, B.C,
SOITLEORY W, Woods

S CATION: S, W, NE Cor. See, , Twp, , R. , W M

TZVATION: 14501

SATZ: 13-Feb-72

T TROM - TG ' DESCRIPTION
4 ' 8! Sand . o
8 147 ravel & sandy clay
i 201 Coarse sand -
20 38! Blue clay L .
: 38 41 - Coarse sand ' _
; 4l - 71t Grey clay & rocks
b7l 767 Browa clay
76 87t | Sandy clay & rocks
37

155} - Groy clay

| Totl Depth = 155}

*J -

-37 % - &



RCCX CORE LS

TR PROJECT - 74
&7 RMMARDY 3 ASSOCIATES LTD. uesnel Slide Study )
T TEmrvnfirG feaietining 2 275/ 110 anan TAnvITEe B.C. Derartment of Highways
L“Eb-/ HOLZ LOCATION
=
Elevation 474 m. annrox.
L3380 B T, | amiixed G, loatz ar vestiezriey | ;o8 nunaza 01521 faoLe  REEGHL
loknt-Lol-1- = | -4 é [ =
TURI RECOVLRY - a5 = :5
- E o >
Q.0 — == o — = = LoEw| = | & DESCRIPTION REMARKS
PeacENT =R I i R
30 5 L1 £ [ m P 3 J‘{}‘
i : : — IRE Silt-sand mix. some
; ] 7 -1 ) rravel, trace crganic,
: ! T il volcanic ash,gravel sub-
- ! b : NN tnded to subang, to 4em
' ' : AHN dia.
! ! ' Pl wie
! _ ¥ a4
1 [ ' ANE
LA ; ;e
! I ; ] el
' t i e
R ' S 54
. T 1 Y - : . :
T i HE >
: ! R 1 ) 1 .
! P! : ] sand-some silt,loose,r v
! : brn
| ' ] H |
' t ] t r
1 t ] I
] . : 1 =
b [ ' [
] i : P
| [ [ R
i P | : y
I i oy
' 1 1 i 1 | !
it It | !
P o« 1 T !
.| [ I Shale-sofr,lam w lig,
- : L ; . slick, low nlast,gy~orTn
; . . : 1 !
-' ! . — ¥ Uater table at time
i ’ A — of drilling
, [ r ' ]
‘ L ;’ M=12
I r I3
— : 3
1 { | .1 .
i i . ' ] . =
i . ) B i H=17
! ' H 1 [ . | ] 1
I . 1 i
T T i
L [ :
! vt [ !
! I H |
[ i ' |
H B i ] . 1
P i P! T P s
i ! L LT
: ot [ 1
' [ N
i | . i H ]
! i t | I
o | i e |
i ! : ——t H 1
[ — - 1
1 1 . . i |
i i i i _ |
: | !
i I ! b
! : T 5
: [
' 1 ; E ohdle~red sort
= = ! PAGE 1 OF _t_
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RM.HARTY & ASSOCIATES LTD.

TOMbuL TR LA 4 ARG CEL G AL A RvICEY

BRC G XK

COR L LO0

SROJELT

HOLI LOCATION

Nuesnel Slide Study
B.C. Department of Highways

RN [P U I S - D

LEGGED 3Y (5L 1 SHECKED 227z oF invgsTigaTiON ios numags 01521 |noLz DMHEL
CCRE RESOVERY I 2|z
- =l x| I 2
7.0, == = e = -t E ] 5 R DESCRICSTION * REMARKS
PERCINT Sxzl 8| = ot
ol g
&€ <« & 80 100 m S 1 2
L : : : i Shale—golr,lam w tig, [ractures 20, 187 ;
SN : ' : = med plast,dk gy ®? bedding dipoiag gﬁ'
: - — : J ’ petween fractures
! 1 ‘ B
; [ HEE i
! [ ' | ' 1
f L L | Bedding 20°
f i : . : 6 Fracture 50°
R SRS W N — Fracture 35°
. ' : Fracture 70°
i : . grgqgure gg:
' s — edding
: —1 . = e et et e = = — — _JFracture 30°
- — —1— Lo - Lignite~soft ~Fracture 60°, Bedding 10°
: . —— — Fracture 70°
. I —
A I SO A =
TS v m i prs R —
T . 1 ¢ |
I O =i Redding 40°
— . ,
S : L
. i 1
! ! : | ]
| i ! 1 !
1 — T
i - - :
. | | b i I g
[ | T 1 - 8 —
T \ ' ——t
{ [ : ; =
HE i
P ;
.. T ] o B}
: : L i g Tignife-S3fL,lam b1k —_pedding 45°
; : ; i Some carb layers Bedding 5°
‘I i i : 1N —
. f E i Lisnite-soft,lam,. :
= T brittle, blk .
S o T Bedding 20°
. T : Fracture 70°
. 3 i . !
: 1 | : : [
t : T
: : , T
' I : 1
. : b
R JON S S
R v R 1
H . \ ; ) { . _ _ _
e Slickensided 51ickensides Dip 20°
M 1| L
——

PAGE _2_oF _&




. RO CK CORE LOgG
i SPRACJECT <
I RMHARDY & ASSOCIATES LTDL Quesnel Slide Study .
- Iﬂ"r SRR L AL AL ARG & AP A MO AL kEREVICEY B’C‘ Department Of l'IlghwaYS
R ' MOLE LICATION
GE0 3 GL |:1mgexiz  GL 2172 37 mvgsrisarion tu02 nuMazr 01521 |soue  myaesl
CORE RECOVERY - dz| 213
0, — Rl &) & g
— = = = —-ie 55 wl = o, DESCRIPTION REMARKS
OEHCINT alalEl & e
e =0 50 LT] 5] m o "3! rr..;:‘
; L _ Shale-soft,lam w lig,
| : T : mass & carb,sh lvrs,
1 [ T 11 slick,lt brn & dk brn
1 | ! i ! '
P | [ E :
Foor o0 i i
" |
. | [
' | " 1 i
1 : f : L !
— ; - . °
[ | + 1 ] Lignite-sort,brittle, Bedding 35
: : ' lam, blk
| ] I ! [}
. i |
[ [
. ] I
] H | . [
' i . ! ! i [l
! i ! i '
5 | | .
] v ]
) 1
‘ T
i | ] 1
| : 1 o
] ! T - Fracture 45°, Beddins 25
T P : . ! Lignite-soft,brittie,
: : : ] | 1am, bik -
L : - Shale-goft,lam,slick,
: | : : high plast,lt gv
- . - Slickenside 28°
i : :
L. E . Lignite-lam,dk brm ﬂBedding o - 2°
[ | ;
] i .
: . 1 i
| 1 -
1 [ 1
P ] !
[ 1 P
[ t P \
|} i [ 3
[ | | Pt H 7
[ i T ] 1
by I '
: E ; : Slickensides 10°
: 1 |
i ' Shale-sott,lam w 1ig, Fault 35°

med plast,dk brn, Tracture 28°,Bedding 22°

Some hierh nlasc. lam.
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=0 C K CORE LOG

PRQJYEST :
RAMMARDY & ASSOCIATES LTD . Quesnel Site Study
P T T T AT R =TT EPprar PP B.C. Departrant of Highways

HOLE _QEATION

G.L, lowezwze 31,0 {5473 oF NVESTIGATION |02 sunaga QL5231 ImoLe  RMH2)
CORE RSCOVERY -zl 2 E
slagla) 2 @ ~
—————— SIS w = | G DESCRIPTION REMARKS
PERCINT Wiamsi 8 1 £ :
a n o] W =
s s w0 m ! TR :'23_
— — Shale-seft,lam w lis )
- { ' ::l/ mad nlast,’some high, - Bedding 20°
T — plast lam . o
R ' . - Bedding 18
H | “ .
i ' 1 [ 3 * _ H
i ; . i R [Lignite-shalv,soft,Iam,
B 1 | | i [
i R A o] r Lipnite~shaly,sofT,lan] Dip 18°
1 L : :
T —
1 [ N 1 i
i N : ] 17
| T :
e
§ ; L Some sand,fine to med,
i : 1 sand zrains, ern,dk gy
1 . -
‘r o ' FShale-soft,mass, 'sandv’
. — : sand grains are soft &
et fine to med,grn, includ
J‘_- - ] t of organies '
i E 13
| [ R 1
1 [l | 1 t
i i T R
T : N
1 ; - » ' S,
! ' | Lam of brn shale, lig
—— -
i i . ' 3 - | _— — —_— 1
T f ] (Sandstone & lig, lam _J
T - : Shale~soft,lam w slst
: } f 9 & Ss, brm
f ] I )
. i i i i L e —— awmm —— —
1. | ] feeees) L Sandstone —
L !
AN {
T ?
i !
] i i
i I | .
| N . : [} B
] Pyt . 120
i [ 1o '
I J
] : ;
t A End of Hole -
: ——— _' Tiltmeter casing
' e installed
; Ll ©
A v | 1 .
| I
i ] t 3
! ] :
i ) ; R
1 ) ! ) )
} L i : .
; -
———— 1 - PAGE & _OF 4__




ROCK COR = LOG
AT -
4 _'ﬁ;g RM.HARLDYY & ASSOCIATES LTD, PRoves Quesnel Slide Study
i = 3 B e b T nA Em B daA 4T & FmGT R i ar AL T rd s i B.C. Department of Highways
=i MOLE LOCATIONG irface Elevation 474 m. approx,
vss339 3¢ GL | zvzexes GL [aare o7 invasmiganos lsca wumsen 01521 ]__HOLs RyH:#2
CRE RECOVERY N HERE
Lt =] == i
@8 = — — —- oyl =1 & DESCRIPTION REMARKS
PLACENT alenlEr & z
2 W0 9 0 Q0 m al = @
L i Sand-some siLit,gravel,
i I : t boulders,loose,lyred,
e - brn,damp
P ‘ : Sand-t silc,gravel,
— — ; — loose,lyred,brn
| [ ;
bbb i
I 1 i 7 i -
[ t L
[ v :
].- - e 1 Gravel-sandy,loose,
] } . ; lyred,brn,damp
1 P :
T T
| - .
1 T —, 7
— 1 T — Water table at time
™ ' 1 of drilling
o4 | | |
[ : ' P, ! .
| ! i
\ ; ‘ 2 ¥=8
! [
. i Clav—grvl.sand . tirm,bra :
Y T - . Shale-lignite interbed, Bedding 0 - 5°
Y ; T : : soft,lam,med plast,brn
; i T . . & dk brn N=6
i i ' -~ T
f .
| 1 i 1
B i e — — —_ — —_
: ! | : Lignite-shaly,soft,lam
1 E ' v 3
i i i }
—
I
Lo t
] : |
3 : i g
A P i o N=11
b . [ I 4
i [ ¥ 5 _ - _
i —
] ¥
Pt | f ! ] 4
| I + [
v / 1 J —
f i [ pr—
‘ : o PP= 240 kPa
' ! : —
1 . I——
t | ]
| . 1
P Y T
] i ¥ ~
i ] i ! '
| ¥ 1 i i
' | i : —
: i ; 5 ,-_*\ : PP= 210 KPa
;- ! | !
L ; I .
L 1 1 : '
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oRc LOG

R Qe
f‘L N RMHARGDY 4 ASSOCIATES LT, FResEcT Ouesnel Slide Study !
N = F oot rerimes e B.C. Department of chhwavs
L“_iw HOLZ LoCaTi0H
Lc3320 v CGL fewzsess  GL l:.\rz SF INVE3TIGATICN |03 numaes 01521 |mouz RAHF2
i ] = - -
ORE RECOVERY —— 1 | 2zl 2} =
.-\tkerber" L:m:.ts = !4 S El G ! %_
Vater Conten &l SNy = o DESCRIPTION REMARKS
w < - -
-sacs.w o I“" Pt I S
P =0 83 LT m! |u ZE “@
— i L E}f \' btnale-iignite intetrbegq
! — L o Cignite-soft, br:.:::le, ]
] , r— [ Hk brn
i I 1 1 { -‘
1 i T b e
‘ ] ) s
[ T N & .
[N N .
! i P I
! —
H ' | . ] :
| | [ N i
} 1 [ i
[ [ !
1 i i i . }
! ! N .
i { L R A
b [ i
[ [ - 1
N i i ;
| P : !
i : | .
1 H | ' . ] 1
b [ ! [
! T 1 | [ .
I [ : ) fale-soft,lam w lig, |Bedding 0 - 5°
. e . ' lieck,brn
1 ! N . !
- s | L:.gm.te—shaly $OfC,1am JBedding 33°
! LI B I - 8 Shale-sofr, lam h:.an o
! : L A — plast,lt brn Bedding 8
f | — T I' i Shale-carb,soft,lam w
,‘ r T " 1ig,slick med Dlast brn
j i [ B =
1 I ) [
Lt RN S
HE : oo i
] - i - | i |
i L !
e
N ' ] :
) i ] | 9:_——-
N L [0 '
| . ' ] i . E‘I__. =
| ] i y  —
M S S = High pIast™ ~ — = o{Bedding S°
i ! | H L
v 1 {_ [—
i | | ——
: ; N —_—
! i i Pt I _— r— e -
‘ ' ; 1 , — | High plast
: — e |
L P ' - T T = = A
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i N ]
TR Ry T 1. High plast Bedding 3°
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RO C K CORE LOG

_j'.'cs,g-.\“ PROGECST B
3 3 RIMHARDY & ASSOCIATES LTD. uesnel Slide Study

'g ] Tomine FimG AGIALEaTE & ST RN e ree e B.C. Department of Highways
HOLI LOCATION

NVESTIGATICN |ice numaga 01521 facig 2

'
3]
o
Ly
"
3
o
<
~
o
1]
I
"
o
A
in
Ly
)
r
k)
=
o
“
o
hl

Water Coutent " a DESCRIPTION REMARKS

PEACENT
b 40 2 g0 100

IOEPTH
SOIL
SYMDOL
WEATHERIMLG
ASTRENGTI

<
#

- CORE nun

il

Shale-caﬁb,sof:l%g% Hen

lig,slick,med p Fracture 38°

High™plast, It Brm — ~ ]

Lignite-shaly,soft,blk |

- 4 Bedding 5°

Fracture 52°

__________ 4 Faule 50°

High plast,carb,slick

Lignite—shaly,soft,dk

brn Bedding 0 - 5°

O O

Fracture 20°

Fracture 15°

Fracture 32°

— — - iFracture 32°

Hiph plast.” = i

Fracture 48°

Shale-carb,soft,lam w | Fracture 45°,42°

; . ™ lig,med plast,brn & v

T i dk brn

I Bighplast — ~ ~ ~ =

[ X

e

—~ish- _ - = . - d

Fracture 52°

High plast,slick,1f brn] Bedding within 5° to 55°

Fracture 31°

. Fracture 5°

Fracture 28°

- = - == {Fr
CLipriitfescls]lam,01lk 3 acturel28

Fracture 9°
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o S HOLE LOCATION
L353ET 2Y CL lenzexas GL laaze oF vivasmiganion ];oa numaga 01521 |wous D2
] —
SORE RICOVERY | =SBl E|E
Attorberg Limits g |t a2l g ¢
Water Cohtght o |SE3w = | & DESCRIPTION REMARKS
SSLENT =
Iz 40 &) %0 ice ;‘ “181 ¥ @
. . . | Sy L fay
: s ! 1 (] -1Snale—carp,s0ft,lam w
I i = ‘ lig,med plést,bfn & v
I S : dk brn
1 [ | o—
i i 1 ! ! ;
1 : i )
1 g ! -~
b T —
% : f : i f 1 Fracture 12°
| : ] -
[ f 1 . .
i : : Lignite-sort,lam, olk
= .
i — f : Shale-sofr,mass,high
| T , plast,lt tiuish-gy,
; ‘ . : inclus. of organics
| ] |
| - E [l ' L
i t i
! . T
i I N i II
. T L ; —
EI'— 1 1 ! ___ﬂ_
o | 18 |
' 5 i | ]
. : | ) i 1
' . [} . .
oo [ '
i B s I i H .
T —
[ N b
R ; - T -' Sandstone—med sOrt |
E— ' i . A s - - Tracture 48°
1 i ] - = T T
! } : ! 19 Trace fine sand
f 1 i |
- T 7 Fracture 22:
: T , Fracture &2
| —— 3 :::J Fracture 53°
7 i . ; ] —— Fracture 22°
I : ‘ Siltstone—sort,lam,sone
: ! : : ' carb,lam,lt bluish-grn
S f ] I & brn
S . f 0c=634.3 kPa
T . : Bedding 18°
. i : ] ' 1 i
i 't [ i
H i H i 20
B q H ;
- ' j Sandstone-med,soft,mass
e : ; gand uniform fine-med,
f i veran iah -
! : ! . Bedding 18°
—— L END OF HOLE ing
: : [ 1 ' Terratech Piezometer
T T P1020 Ser. i 1531
. T R : installed at 14.7 m.
: : : - Terratech Piezometer
s , ; P1020_Ser. # 1321
T T i installied at 12 m.
T 1t [ !
B ] B ! II i ' .
! LI S SHE : PAGE 4 oF 4
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LeBRE RECOVERY -1 =g £ =
i I - o | g
R.Q.O —— = = = —=lal=xy| = w DESCRIPTION REMARKS
szazInuT Bwrzl g & '
2 0w w w im| 31518
1 i B
I T : [ Asphalt paving
| ; | |
: 1 i N 1
; : R
T : . 1 Gravel - sandy, trace
) L | I silt, gravel to 7.5
: —— : — em diameter, medium
[ | T dense, layered, brown
i : L damp
1 T
1 ] l
I b H i
; ] |
I ! £ ] 1
| ] 1 T ]
T T ;
1 A ; r
1 b P
i S [ ]
i | ' I i '
| [ :
| ; : N=26
1 i
| 1 i [ 2
v 1 I i '
N [ :
i <t 1
! [ ; 1
! 1 [l . v | 1
E 1 1 i IF { 3 3
s t
} } '
' { ' j
. i i :
| | b ;
1 }
[ [ I | ' 3
] { t i
N B A i :
I ; [
b s | [ =
4 H - N=24
HEEE H |
R L \
[ jod 1
g I
i H } [
i 1 1 ! 1 ' ]
* ] ! . ! ] i i
[ ] Tl T L4
' ! Vb i
1 | 3 :
_ | | T
o —
1 R | 1
! ' ) ! ]
: ; ; t i ~
i j ] | !
J ' ! ' l 1
] . : i ] .
5 ) - i . N=16
1 ! - b . ’
j ! LG
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Ouesnel Slide Study
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HOLI W& -,ATI“N

wseazz av GL Prosoess GL 2ATE 97 iNVESTIGATICN | s08 numaes 01521 noLs

. 2 —
CCRE RICOVERY - g § P
Atterbers Limits = =} g g - N REMARKS
Water Contgng. by wi £ | & DESCRIPTION

5 INT =t "o" g ;

W a8 80 _ 2  co m wE 8
femmr—t L Cravel-sandy,cravel to |

, : p— 3 7.5 em dia,med dense. ;

; T 7 lavred brn damp :

T 1 f i i 1 )

] B [ 1u=35

R i !
b i [l ¢
ol oy
[
T . 1‘
b ! ]
l : . -
i : ' -~
! : i i iShale~carb,softc,lam,ped!
: ; : P plasc, dk brm |
i ' ! : ignite-shalv,v soft,
; i ! - am, v dk brh | =7t
] ) 1' ] .
i ) [ T O
o ] oo -
[ [ L : . f
L - F ! {S1lick: i
; . ; f : ‘ Dip 12°

' ' |

- i ] H | ? ‘ : — j
il i ] Shale—carb, v sofr, lam

' ' i med splast, brn

1 1 1 . -
| g : . e e —_— _— —_—
1 '
! ' ' [ -
i ) [ - T
[T [ ' -
N H 1 .
X i»—a? g .;.; : Fracture 23°
! | i
1 1 | 8
. o ! ‘ i rd ]
' 1 ! Lirnite-snaiv,v dk pra ~avlt 10
i —1 e L S A iy 50
N i
] 1 - h - ‘1
T r | : Sraéeﬂ SQIL,nLign iast S Din 8@
N ; 1 e Halo-CatD. Gor & A

- - . ' Lignite=-shalv,v scit,
: L : —t lan, v dk brh
e — unale—carb v soit,lam, !
] | . tned nlast.it brn W

] i : Licnite, dk b jy
: . f : ' Chale-carb,soft,lan,med
T 7 T mlast,dk brn —
I : ; T Lifnite-verv dk hrown | |
j f f L Shale-carb,v sofc,lam,
; . - I - slick ,H f"'h plast,brn Tracture 45°
[N | | ] |
i i i 1 i |
] ] i i
: — ! i Ll“nlt&*sha1‘ ,v soft,
e . " Nam/slick,verv dk brn —JSlickensides Dip 20°
—— = :
[ : i -
T i 7 : Din 2°-51PAGE 5
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\-.‘:_;-y AQLE LCCATION
L3G3ID 37 GL  [smzicss  GL [cart: S INVEISTIGATION {.0a nymsga 01521 [souz RIIIF3
COREZ RECOVERY - =% ER
R.Q.D. =~ — N MERE:
M T T Tl Rl 5 | @ SICRIPTION REMARKS
PEAcTNT - oy o=t G = =
iaatid a w O w -
22 30 53 20 133 m I} _”:3‘ _‘QL
i f - ? o n
! ‘Shale-carb,v softr,lam.
1 ] = v med & high plast,sh
i ] — & lig,brn
- |
- - | —
b [
! J | H -'}_ !
. R |
— : T P L iTRifEsAl Y dk ~Bra ]
T S — -
o e v M 2 Lizaftoaahalae 8R°
! : : - Shale~v soft,lam,slick,|piq no_co
L ] . = 3k brm, imcius of iig, |Div O 5° ‘ o
. : 12 amber Slickensides Dip 70
. I
- T 1 Shale-v soft,lam,med
v } ] plast,sliick,dk brn,
e ine¢lus of lig,amber Din 0°-5°
— ; ; Slickensides Dip 70°
[ i i Pocket Tenetration test =
', : : J_ . 287 Kla
. N ‘ 3 i
I 1
i ' i
' t :
i ] t f
[ i 1 ] 1
: l : ; b ignite—lam -
\ . i H
: i { | :
: Lt ! Tienite—soft,lam,slick .
! HIRE I v_dk Slickensides Dip 5
: ; i nale-carb,w lam or
: e ' iLig,v scft,med & high
- : Plast sh,lam, slick Fracture 78°
i Lol 1 i i fLignite-shalg,v soft, Fracture §0°
: : : : i ilam v med & high plasrt igiick i in 25°
: i ' i ' sh,oce slick, g dg brn 5%;C§5351d23 Dip 23
[ [ ! B
; : IR
' 1 ! ) [ 1 H
. \ : [}
bt i ! [
Sl 1 [ T
L i 130
RN [ 13
. ERSEE Shale—carb,v soft,lam, |olickensides Dip 457
1 slick,med & high plast, Fracture 38§,Bead1ng Din
IR T inclus lie,1t Bru 10
: - L : Shale—carb,solt,lam,
M i slick,high plast,lnclusl
e et pale gv
T ' i Contact Dio 38°
i - - °
— T n ST T 1 Contact bip 34
T T T T Slickensides Dip 33
C G [ [ . Shale=-sort,sIiCK,nizn
T i : nlast,lip,nale grev
: } : ' : b?aie-garb,soft,lam,me& Dis 8°
: . D t,orn iv - o
= T °ras : {Pace 3 0F_S
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Y e HOLI LOCATION -
Sl
co66%3 ar  GL [zazexzs GL [zaze oF wwzsmisanion {563 xumsER (1571  lmouD  RE3
SORE RECOVEARY 2z 2| E
Atterbery Limits ci2EEl g ¢ -
. s ‘ a (= =f o = ; ] s £
Water Comtagh ' Se¥wr 2z ¢ DesURTATTON REMARKS
SELENT o w wnl & Y] sy .
ag 0 w100 v el = ) —
| A ) ) 4 s roy
i : i ; ! 15 —— {S}%ale@gzt,sl;ck,h:.m T
. — nigsr, tie . dnciu DS gV 1 L]
: : i 7 ™ lé}llge—sgalvigort,lam, Contact Dip 42
i ! TR iy dil b Lo v : : ¢
! (N i — Hhale—-sort,sIicr,higEn Concact Dlp_ 18
' [ i i plast,lig inclus,pale gy
4 | oo 3
! t : 1
it !
[ i { —
— ' — -
: T : | Shale—carb,v soft,lam,
' - fmed plast,brn
{ [ 17 — T
L, ! i { = m— -Lirnite-lam Din 25°
! - '[ L — ~-Lignite~lam Din 32°
' F 1 -
i P i
i i ]
t : L L = Shale-v soft,slick,high
| ; - plast,lignite inclus,
! i T ; -——-—-\ pale grey
: R : i
i | P :
[ . i
— —118 =
1 N
T
] T et
: T Shale-v soft,slick,high
' PR A plast,lignite inclus,
! : i L pale grev
- T — Bi o
. ; ins 23
——— : == Shale—catb,interbed w 1
! d : ig,lam, soft,med plastlpi, 18°
: : : | dik brn & blk,oce slick. | ™
h * " o
— | | 19 —
i : ; —
| f t 1 1
1 i I i
! 1 ] i
I . I 1
v v i
T ' F 75°,Bedding 18°
T 7 ' ] —1{Fwitz— —— — -~=fracture s Bedding .
T ' [ | M= e — e — ~fiSlickensides 45°
o . b, ——— am— —  — ]
. - el Tignice J;au}.t 15
_ 20 .
v )
' ] T :
o .' T : —
T ] I : —
[l 1 1 | | B —
" ) R — \ )
o ! L 1 — I : Dip 25°
I - N ; b ! H
p ! ; ; P I Dip §°
i ! i L ! . =
i P2 Pt
e = ! L
: i : [ vy ! Dip S
i | ¢ [ S W
UL S ——; — /1) Dip 20°
! . [ f ! ' I . ] .
i . ; i ; —_
i R SR — pagz 4 or 8
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SOLE LOCATION :

|igs numsea Q1521  |wciz RMHE3

Lo6sEs 3y GL fanagzezn  SL Pzatg 2f mvesTigaTion
. e ——
= T = = =
CQRE REZCOVIAY E S g é;J % S
RAD — = — ———-ta izl 2] & DESCRIPTION REMARKS
AacinT 2aHEl S| 2
E e 30 39 1co m O ;5‘ hid _
o : =Y iShala-v soft,gen mass wlDip 99
i ¥ f— ‘r-gil%aib am ;Bigh pfas’é‘,olp
R I : — wale ol=¢in
R 1 — I
— : — ' Shale-carb,v soft,lam w
! T : 1ig,oce slick,med oplast
! ! dk brn & blk
' Pl ' 122
) i ! | femt—
] i ! = 4
L [ ; —— o
i . i LT == Bedding Dips 10°
I N i e Slickensides Dip 35°
I . I [ : H
.*I ; ‘ i — . i ] ! S_andstone-soft,la-yered_
— - — —] ! Shale - carb, soft
| : N s | ] Lignite-shaly, very
T A ! 'soLt, lam, b
[
T 23 Shale-carb,v saft,lam w
L] ! lig, lam, slick, med
[l 1 H 1 1 L
T plast, v dk brn & blk
T
] : i
1 e N g
v { [ i | i
[ [N X
| | . T - T
; ! | 1 i ! ]
: P I |
v T ! 24 !
T . Lo
T il —
] N -
H | ' 1 i )
By 1 ) !’ \ |I ]
; i b T -
b : I ! ——
| . B ! ] |
: ; i ! phale-soft,mass,slick, lcontact Dips 18°
L — f high plast,pale bl-grn, ;
: - : E—— inclus of lip
| P - 25
- i ! L ] Slickensides Dip 25°
I 1 — ;
: ;I j ! — -— — — . Slickensides Dip 28°,
' — . T Carbonzaceous laminas Bedding 10°
| S oo b
i i ] T e
i ' i / .
! ! 1 i . .
Pt ] |
I i I' ~
o IE ] |
. ; i |
] i 1 '
) [ .
Y [ i wiale-carp,SorC,.0CA
ol : ' i siiale-carb,sort, lam
; Dok i ] %aie bf—"rﬁ ? i
: : — r = [PacE 5 oF 8 _
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ned plast, dk brn

Shale-carb,sort, lam, 114

Dip 12°

Lignite ~ soft

flgnlte-v SoIC, lam

lig,med plast, 4k

- — —

Shale~carh,v soft,lam w

Lienice—v So0tt,fam w
shale,blk & dk brn

brn

—— = Faule 23°

Fa— T T yrer e ey i B.C. Department of Highways
; 4OLE LOCATION
Sragiwe
L23580 3y G | z.zzeen cL Taseg o5 mezsmiganon liom numagr 01321  lwoz  RIMAD
CORET RECOVEAY - a‘i E -
o = S I I - - -
RQD. —— - — = —-laisziyl = | DESCRIPTION REMARKS
BERCINT a |a %! S @ =
20 40 58 0 8o m xR ,‘f‘
: : = Shale~sort,lam w lip, Dip 10”
; ! ! med plasc,dk brn Dip 8°
L 27 '
. 1
T H X = ” =
— : — ihflitcgiﬁésong’lag bk |Fracture 48°
7 a =T ig, gra,brn
! 1
| [ ! i — —— E—
l i ‘ 1 r -
' | :
f : : : - Fracture 63°
'285 e ——— e ——. dTaylc 70°
i e Fracture 45°
i : I Fracture 55°
] ! ! Dip 12°
' | ' _...._.4; =
o ! : :
' ! 1 P ignite-snaly s61L,lam,
. | : 2 ired plast,shale bik
' I sniale—carb,sotr, lam w
. i : Lig,ilc bl=-grn,brn & blk
. L 5 b
- i i ignite~snalv,Vv SOrIt,.lanm
1 L med niast,shale, bik’
L L Sthale-v seft,lam,lt bl-] o
: [ ' : bTn,trace of lignite Dip 10
b} ]
B [ . [
' \ | [}
| | t
| !
; T . i
i
1 i :
; i i f ; . .
; . : j Lignite lavers
. T f
|

Bedding 8fpags _5 o

r

8
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PRQJELT

Ouesnel Slide Study

= Hishwav
HCLELaca.Ag Department of Highwavs

LAGSIS 3y

| snEcx3n 2L |aarz o w

YA

ZSTIGATION | ica numagz N1521 tuonz nmuwuiy

CORL RICIVERY

RQD. = — —= — — =

I

AEACINT

=0 2 0 @0

3 DEPTH
SOIL
SYMBOI,

CORE RUN

WEATI RN

3

ASTRENGTIL

-0

CEZCRIPTION REMARKS

[

v

e
Pl
{%

RRRAREANS

i
1
[
)
1
T
|
i
i
I
i

=

T

hale~v soft,carb,hizh
mlasc,lt bro

,ignite-soft,lam, sh, . .
slick,blk Slickensides From 0°-25

Eaéle -soft,lam,some llgh
med onlast, bro
%;gﬁlce sqft lam w sh, l

Shale=-soft,lam. w-lig-
ite, olast brown

ignite-soft,lam,some
shale lam, brown
I slickensides Dip 8°
hale-soft,slick,high
last, light brown

: ngnlte —
— . Shale o

!Shale—so:t,lam w. lig
; med plast, brown
~~ Lignite Shaly

-

Shale-soft, lam w. J
carb, sh w. slick, hig
plast, light brown

bhale-v soLy, lam w caro
sh & slick hign ~last,
1t brn Bedding & Slick. Dip 12°

Shale-soft,lam w lig,
slick,med plast brn

Blickensides at 20°-45°
Bedding 8°

L]
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Quesnel Slide Study
B.C. Department of Highways

L iingisss GL  {sa7z of vesTicancsy ioa numeea 01521 |nane THE A
[ P =2 -
£ RECOVERY =i 3/51 212
L HERE: .
“isslwi = | 3 DESCRIPTION REMARKS
BByt Wi =i (-4 =4
BCzZmT = = ] fromst
80 L]} 190 m b o _Jw%‘ s

! . —1 1
i i
- E
|
b
! I
TR
oL
b K18
Py T ——t
1 [ Ine—
f : —
[ —_—
[ 1
. . : 1
i ; 0
! ] ' P9 tatnd
| i b } s
N ! HE
N R : ety
T 1 1 K
b : R
P T4 v .
R 1 I
Ve T 1| - :
. i H \ ' t R
oy oy \
| Rre———D3; - 63
" —
i I | _{;0-.
; 8

e il Gl o ] 3 P B

Shale-soft,mass,high
nlast, pale bl,inclus
of organic matgerial

Sands totie-med S6IL A

Sandstone-vary soft,
lam,pale blue,sand
parts degrded to mat.
similar to low plast
clay, sand fine to med+

%hale—sandscane inter-
beds,v soft,lam, pale
blue
Shale-soft,lam,high
plast,brn

Bedding 6°-9°

Bedding 8§°

Bedding 8°-10°

B . N U U -

- biﬁr |10

! ! —

{ T [ —

! Cot —

H i t — .

END OF HOLE
Tiltmgter Casing In-
stalled to 40,5 m.
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HOLE LOCATION

Surface Elevation 471 m. Approx.

RIELHARDY & ASSOCCIATES LT,

SOMILR THAL (nGindN S imO 4 SHOY LA MG AL SRR

26320 3v CTL {..zigss CFL  fzare 9¢ mvesnisirion | s08 numaes QL5211 |ucuz RMHEG
SOR2 RITOVERY e | _ ,3'"3' ES =
- |- m o o =
LR = = — — — CiS3wl = | @ DESCRIPTION REMARKS
AZACINT s a3l sl E
20 G L 1 =1 Cf, WB‘ =
; . { Sand-silty,uniform fime
7 i ] to med.sand,med, dense,
DR ] tayered, bra
" ] 1] . L}
% : T ; i Uniform fine to med.
i i : i sand
P K |
] T T
| R
. i . !|
T i .
] [ :
] T ;
Y !
b | : [ )
(] ]
T i
. : i : [ ' o — e e
- ; ! Gravelly, gravel to 7.5
‘ et .Jem, diameter
1 ' . | I . N=l3
b '
T :
;) oy e | i
v { ooy ]
i ! P :
1 i i [
'k I ! ' !
L 1 ! . :
i | : :
L [ [ .
b [ |
| | SO S
| ; P b
i : L
: ] |
i t [
1 i | [ ]
: - [ ;
- ] [N !
T ¢ |
it I N=14
| ' i f &
[ t ! !
[ i ! 1
i ! | !
H ! ! T
P } i
. , Water table at
L ! [ i N
| ; ~ i - time of drill-
Pt 1 ing
T [
1t i !
I : ' :
[ T
[ R |
! : ) ! . .
F i 4
i ] P 1l H N . .
L | i
i ] I
! ‘ | i !
i . ! !J ' N=29
[ | R .
! ! L } ! |
[ 1 T
T T T T PAGE _1oF 5 _
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TRAVECT  Quesnel Slide Study
B.C. Department of Highways

[ ¥]
T
M
1
F3
I
()
M
|
iy
b

2]
[0}
i

3
“©
an
A
a4
(Al
]

3
z

jJo8 Humaen

01521 lnoue RMITH4

WEATHERHG | 2

CONE RUN

o
JDEPTH
E3

i

STRENGTY

A

DESCRIPTION

REMARKS

4

b

o -

Sand-gravelly,med.,
dense, layered,gravel
to 7.5 cm dia.,bm

Lignice,sort,lam,v dk
brn

ohale—-soft,med,plast,
brn

Shale-carb,scft,lam w
%ig,slick nlast, dk
byl

ignite-shaly,sorlt,lam,
slick,blk to dk bm

Snale - carp,sorrt,.lam,
med plast, dk brn, lig
inclus.

et mmmmm — i —— — —— —— —

Light brown color

Lignite-shaly,soft,
shattered, lam,blk,
irridescent sheen on
fracture faces

Shale~ v soft,lam w
lig,slick,med plast,
Lrn

Light brovn color

Beddiag 30°

—Fault 65°

Bedding 5°

Bedding 25°

Slickensides 30°

.
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whi CoOmIL Pial pndia Ll a1l 4 sng L liGm AL I VAE Y
\;:_33-9” HOLE LICATION
Lo3cEn 3v GFL }owzeuzn CFL |3ATE € 1NV IS TIGATION se8 sumaza 01521 |ness pMEEL
CORE RECOVERY | gzl 20 E
a 2282 88 ~
@ & o2 wl = W DESCRIPTION REMARKS
PERCENT al=as = =
2 6 83 843 00 m (o F | 4
: — —— d Shale-soft,lam w lig, .
3 T A slick,med plastc,lt brn|Slickensides 30°
? ' I !
SRR SRERI A 1 Browa color
i .
[ ] s |
] : 1 VL
] ; ! . i e
- : ! i . :
| t 1 i I
| . ! —3
: { i ] ] P :__._..{
: — — Slickensides 15°
: : 112 b=
[ | H
1 i 1
B i i | S—
' | [ :
: - | : ]
! - : : |
Pt : : B
P ! V
R ' 1 ——
: . . = ! i —— hale-SOLL,Mass W Sohe
: : : ] - ] 1am,slick,high plast,
' _1 ' : s A3 pale bl,lig inclus.
1 ) ! '—‘
: [ i ; Slickensides 33°
; ) ; 1 i
[ i ] .
[ i ! i
] ] : i .
i N T
1 ! [ RS ¥ —— e e e e
] i1 / % Shale~soit Bedding 6°
! T ; I R === Ik O S R m e T T T T B
: - | ! Shale-soft,lam w 1ig, -
L : ' islick,med plast,dk b pocket penelrometer
L) : : i i brn o test = 287 kPa
W — i
P ' .
! ; : T Shale-soft,lam,slick,
L0 1 ! high plast,pale bl-gmn,
i : - L ; lig. inclus.
= e , 'I : Slickensides 10°
’ : 3 4
P P .
[ n Ir
! T ¢
\ P
. . . [ : bn.aTe-v solt,lam,slick
et - - r : high & med, dk brn
; — Cignite-sialy,soft, lam,pedding 5§
: — slick,blk Biick.15°|PAGE 3 OF .5
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,{. Y RIAHARDY & ASSOCIATES LTG. Guesnel Slide Study
‘?*‘_:ﬂfz’r EOTIIATINS LT TIORNG  IASTIINAS tn s A woLz Lacsarion B:C. Department of Highways
L2682 av GFL linzzxen CTL  |aazc ar wvestization ts0s wumaea 01321 |neLs RMH %4
CORE RECOVERY -] zzls1 &
o |E2g2 8¢ I
s53lu| 2] 2 DESCRIPTION REMARKS
SEACINT e N5 s | =
o e T e |73 31
i | i ' f—] spale=sofc, lam,slick,
. S — high to med, nlast,
Y . T— dk brnn & Fale bl—-grn,
i i 1 inclus. of lig.
] ) |
! R
i b -
| ! R
—
: = Bedding 5°
P N A
: L L Lignite-shalv,soft,
: T lam,med, vlast,sh,dk
i [ 3 T brn to blk
i : T 1 — Fracture 75°, Bedding 7°
] ] i .
| 1 1 i
et ; - : - rTault 28°
i e T Bedding 10°
[ ] i ! Shale-carb,soft, lam w ([ lracture 18 o
: ] J : lig,occ slick,med nlas{ Slickemsides 5
SO AN A A brn L Slickensides 28°
' - m— e —— —m e —— — Slickensides 18°
: L : : E=  Lignice 73 Slickensides §°
: | ! ! :
1 [ i .
—— S B A —Slickensides 7°
: ] H 1 | v
[ [ . : :
T T T T} e | e — o —— —+« — - Contact at 28°
T | T Slick,med to hiph vlasg
[ i : lr brn :
i - i 1 U R cwwy S S N —_—
o : H H '
. i f H ] H
1 | S ] i :
- 3 7 T 7 __ Slickensides 30°
T S . (LIBATrB=BdAly "~ 7 T | Slickensides 10°
o | | 1
L - . . T Te 4L5°
i : . I , : 2 Taule £5
' 1 i
T [ — Fault 32°
vl Vo —
1 | : —
— " —_ Faultr 29°
: 3 | : :—'_-. Fault
I i P p— — Fault 20°
1 : — . Lo
! | L L :: . h — Fault 42°
1 [ ‘ ro ::_
I T R RIS A e L Bedding 153°
} i Por o fm—— ;
[ : . = )
T ' i ——— - =
' t i i tm—p pAGE_,.’::_O:‘ hl
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#OLE LOUCATICN

Lz33gs 3y GFL A GTL {3372 2¢ invgsTigation | 08 suMaz= n15721 ‘lnm.s LG E
1 i =T -
(4 = ey —_
CORE PECOVERY = 83 £ 2
R.Q.0 — — — = MR E: -
sl _ = = & o=lul = ul DESCRIPTION REMARKS
pEACENT - m;i S S &
0 S0 0 o m el ot 8
* N ' . N - 1
T = j H ngnlte-shalv soft,lam
L : g dk b Bedding 10°
. ] 3 !
= — : . Fracture 23°
: : L ; ~ Fracture 70°
] i g — Fracture 48°
i
7 : — Fracture 42°
f : | .
1 ! _L_ ] ] '
o i ]
' ; ~— Fracture 73°
3 shale-sort,lavers or
T - Slst, mass 1¥rs ,hi olasr
— — pale’b 2 1nc ot carb
T i = ﬁl"ema"‘s——-———-——-Fracture 65°
] R T Sandstone lavers
I : — Fracture 48°¢
T :
Tt ] L3 1= FX¥D) OF HOL Y
. 1 | | § 1
: T T Tiltmeter casing in-
1 T stalled
. .
; i [ i
: i
; [ [
;o R :
] 1 l ]
L i :
: ; T !
i I i 1 1 ' 1
H I H N ]
-t i : bt
L [ ot
] 1 : I b
1 1 [ [
[HE R
I . ! i
1 . b
3 II f . :
: i - | !
: P4 : R :
. I i !
b [ ] 1 1
L | ! !
i ] :
! ' }
[ [ ]
i ' ] ;
——et — J |
! ! '
] H l
i 1 [ !
] i i
i | [ *
: : :
i Py
\ { = ;
T H T :
I T
i ! 1 1 PAG{'__S_ £ 3
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EEAN s nsse #ROVEST Muesnel Slide Study
d COmAw g f i3l (NS IS AL & PPN WAL JASVICEY
{w:;} HOLUZ LORATION
== Surface Elev. 472 m. Approx.
o235 3y ewr. damgaxes CL bsairz oF mvesticamion luom nymsen 01521 lweus RMHGS
CORE REZCVERY - =l gls| 218
—a= oS3l w! & w DESCRIPTION REZIMARKS
AERCENT g {7t I = =
. _ ‘..u_ 1 ml o 1; :
“ . “.3 8.0 '9° m < "t "c\
| 2! ! ! sanc-some gravel,loose
. I [ o med. defise,layerad
. S i brn,damp
: R DR
- L j Gravel-Sand mixtures, t
—— I . I - ; — fines,loose to dense,
— 7 — laysred gravel to 7em.
] I round to subround part-
7 P icles, brn, damp
3 L t 1 |
. t 1 : [
- ! - [
i [ o L
. vy 1 )
, T ; ;
' | ¢ Pt f
j [ E :
[ i !
] B 1 k f L
| T '
v ; [ !
R [T [
N
1 Ly oo o 1
N 5 -
T T T T T2 N=9
: [ ! 1 ] ]
) [ | ;
R !
[ [
NI )
T 1 ! i [ -
\ | [
vt ! [
' | H B t
] : ) L
! 1 [ i
: ) : I %
‘ | H | 1 ! -
i \ 1 : :
! | [ H
i [ I :
T T [ T !
Ty t t i N=11
| ; Ty
[ [ T
Er ! :
{ o+ ! 1 :
i1 ! ) i .
] : [ .
| | !
T 1 : 1 L rd
R f 1 [
| ! ! ]
' { ; | ]
T H [ ki
| ! L '
R T | ;
v : [ 3 . .
— BN 'EEE Approximate Water
1 I : . Table a2t Time of
— . Drilling
[ i i \ '
o | | L5 N-47
: [T 1 H '
| ' R L ]
i HIE i -
. ! R PAGE L. OF
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AOLS LSCATION

ek
w3583 3r OWL | ruzzwes GL  |oat 27 ixvzsTisarion lies numesa 71521 lasiz pMY 45
CORE RECOVERY ! 2% AR
2 - =laal =) g ©Q
-G 0. — e e lBEHw!l 2§ DESCRIPTION REMARKS
PERCINT alenls|l & | &
20 <0 50 5 120 m Q2 r-.,;, :2\
1 : — Shale~carb,scft,mass «
) T ; T some lam,med plast,
— T T incls of lig, brn =22
. i ¢ i,
H 1 I v i . {
[ | |
b . ! —
v - 6
T -
P T T
o ] FE
} [ ]
| [ '
: |
! . —
I i
! Py
—
Vo, 1 1
i i ' —7
' 1
VOSBRI NN MR S
. f B | .
R ] : [l | '
. : i '
1 . . . . ' Y
! [ | i N !
L . T :
: f : f iy Shale-soft,slick,high | PP =200 KPa ]
: - ' : : plast,pale blue
! | .
. 1 1 .
T —T op > 430 kPa
; : ! - Shale-carb,v sit,iam w
; ; S T iig,slick, dk brn
: i \ ; i l .
[ L AN 7
i [ I [
. 13 . I 1 \
[ ' : If 2
: o ! H
] ' . £
! E E i
: oL !
1 1 ' ] t . .
. T i
i | '
: 1 I H
| i I ) snale~ v sort,slick )
i i P : hi plast,pale g{ue T
i : o1 10 = naie-carb,Vv sort,iam,
! f [ = slick . med nlast . dk brnl
: : : Shale-v soft,lam w somg
] o ; lam carb sh,slick,hith . . yao
i . plast,pale bl,inclus ofSlickansides 28
P : . 1iﬂflite -i
| } [ b _
[ if | P
t T [ PAGE _2_0OF _4&
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LI363) ar (ITL, :':!-';":J\’E: CL jc.\—s SF VESTIGATION };:}3 MUMEEA 01521 froLe MY {15
CCRE RECAVERY —_— 1 ddzi g =i
' - CleglEi o2
-— ol - -
Q0 == — = — —- &}52 wi e | G| DESCRIPTION REMARKS
PEACENT SPNZS S E]
23 43 €3 a3 [Le]+] [ il
A | . X s m tapl '=s\
) : ] . }T} . % ;::171 shale=-solic, iam
- i | ] T—————
: - S e Shale-cacb,soft,lam &
R —— 1: lyred,slick,some lig Slickensides at 43°,
— r——— = lam,med plast w high Bedding at 12°
. . : TS , = Plast,shale lavers
| | ! | b
: [ . Ty T
FN ) I m——
: ; ; T P =S . . '
e — : . ! ignitersnaly Slickensides ar 28°.
e \ ko Bedding at ®
— L ] f hale-~carp,sdrt, lyread &
; I ! ' & lam,slick,dk bra &
— — LI pale bl,inclus of lig
S R S :
Y PO D | i !
- o 1o
i i B — 2
R i 7 '
| ! i L
oL 1 ! }
i : | i
. ] | 1 i ! . i 3
P4 Yl
: [T, ' :
1 T b ' I l
R ! — Shale-sorr,sIick,nigh Bedding 5°
el 3 = plasc. It brn Slickensides 10°- 15°
L : ! = Shagle-carp,svit, Lam
LIRS { [ 13— slick,med plast.dk brn ’
—— — r—
I i i [Shale-soft,slick,high
T T T f . plast,.pale blue
L ; J i : el Lignite—snalv,sorc,lam,
‘ N Lij black Fault 5°, Bedding 3°
] ' ] : H b &
' tot ; = snale-carb,soLt,ldm W
! L ' —— lig,slick med plast, Beddine 8°
e ! T : Egg inclus of carb material h
; )
N . 1 ]
' N i -].4
[} ' i I
i N : : — Slickensides 40°
i T d i
R ] :
g T ] T T Faulrn 28°
: b | i v
; I [ .
; H J; i 1 ] : N ] [}
! i L i ; Bedding 10°® - 15
f : { —— ; ; Lignite-shaly,soft,blk,
i = , - : amber inclus. Fauler 32°
N : ;
vy Lo ! o
=t : , Bedding 8
| i : | j 1 v
Pt ] [
bt ] L L Shala-sort slick mea.; Slickensides 32°
et } ! olast.»
: i Snale-carb,soft,mass,
R oce lam, med nlast,dk
T brn. .
i T i Slickensides R®
T
[l B ' ! !
RS R 116 — PAGE _3_ofF_%
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.:F',-g.::_’," HOLE LUCATION
L23323 3v  AT].  iawszxen CL Hsars oF vismaarion <08 numeEr (1521 jwong RMHES
CORE RECOVERY mmm—e—e | 1 3 gf )z
0 — -3l E] 3 1.8
RQO —— — — — —- g =30 2 "2 DESCRIPTION REMARKS
PEACENT Yl el g =
s S = v oo =
w0 +0 50 2 ica m ] Q ?‘ &
S NN i 1 = } anale—carp.
L | T
—— . .
. —l— i ) h‘
: : E ] Slickensides 35°
T — - '
' T .
T :
T =
] 1 T T — - Sandstone T =
L 17
i (I
i i | i
1 | [
L ! ! Shale-sorc,mass,siick,
| * L pale bl grading to 1t | Slickensides 38°
L ! i brn,inclus of lignite
N ST T | - .
}4; ! ! i ! L. _— ]
i ! |
P i
. ] , —
T s | .
D LA i i —t8
- , :
? ; . Faulec 3°
) : Slickensides 38°
%,: } L Slickensides 20°
frd ; — . Bedding 10°
! T L Slickensides 10°
] ' E 19
: l : ; | Slickensides 42°
: N j : :
{ ] i i i
= =
g ; . ] :
. I t ! !
- r ' I | i
: P S ' Shale~soft,mass,high
T i : —320 » »
{4{ T — : nlast,pale blue inclus
— ; : . of organics
R ; ] g
T
: i L : f : Terratech Piesometer 720
J_ i ; | - . Ser. No. 1522 installed
. | 7 ™ : N at 13.4 cm
] . .- . } Terratec! Pigsometer
; i i : P1LN20, Ser. do. 1526
L ;! installed at 10.4 cm
! | A | — —— —_— ——
— 1 i3 1oy f [Eémlna;gd
] | T R
, : - ey l I END OF HOLE PAGE L _(GF_4&
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PN FRSJECT el Slide Stud
;{ﬁl i, RM.HARTY & ASSQCIATES LTD. Quesnel Y .
: — CI I NG AN A LR G b MO (LA SRR VICRT 2.C. Department of nghways
k y e o -
. POLE LCEATION  plevation 476 m approx.
L93522 3vr GL !iazoxin SL SATE 2% 4VISTIGATION 1.-03 Nun3ER Q1521 {vous  RMAUS
CORE RECOVERY -| 2| E) =
. — | = =i g -
Q0 ——— — — ~—~jeizsw|l =18 DESCRIPTION REMARKS
sgACENT Qlexz| 8 =
==Lo [l Wl O LI L
IR 50 80 108 m o4& bid
{ L [¥] sudeoidly JMDyaAn1Cs .
i T
] Ll Sand - gravel mix.,
i L r some silt, cobbles,
; med. densa, non-
! ! : I stratified, br.,
f L dense
1 ! i i ! i '
o i R
[ R
AR [
T i B 1 i 1
. — - 1,
| 1
1 |
] 1 i
| i !
. N i
R ———
1 [ o
] l' ! ' . ! |
- - i N I N=13
i ! . i !
T
: T T Sh., - soft, lam. w.
; T [ I lig., slick, med.
N A BN plast., dk. br. &
1 | ; s v. dk, br.
: g T - N=16
: L |
1 [ i q
. . | [
i i i [
| 1 ! ! :
: i i i
. T -3
. ] 4 ] 1
' | B H N
1 . i ! !
i ' t . |
; ; i ! :
1 N | ! !
T v i 7 [
T i ! ' ' 4
L B ; ! i :
vt . [ !
oo ) : PP>431 kPa
| i I ‘
i : i ; 1 4 . . . o o
T : Slickensides 57 -15
. : PP>431 kPa
. :
C ! Sh., - lig. interbed. . o
T ! ) : ¢ . "| Bedding 15
. . ; . soft, lam., slick., i
: : : 3 1 ax. b Fracture 38
: — } : med. plast., dk. br. | Fractuggolio
- [V TAKTEE, aber - Fault o . an®
: ; — inclus. Fractures 70 & 89
R S L [ Lig. - shaly, soft, L §li idas 29° .. G
1 i s bis. - shaly, soft. - FLIGEEPEISES *Heading 8%
N i -4 am., sS=icx, : Fracture 12 e
: ! L . Faalt 117, sedding 12
. - : fj Fracture 15
1 - : - [ Fracture’ 207 -




ROCK CoRE LUG
A 77N mraramov 4 AssociaTES LTD. TROEET Quesnel slide Study
= - SOMYULTIG AnG mld AiAG & FEOFCITIGMAL JCEVIILY i i
jwah 0 | nouauxanm?‘c' Department of Highways
2220 3y GL [razowis GL [ 3372 0% iNvESTIGATION liow vumssa 1521  |nerf pmmig
terberg LlmiTs & =1 =
" R = A== I~
w2r centent ol G g
—— ———=lalEH 1§ CESCRIPTION REMARKS
PERCINT oMzl 5| E
) = Wit o sl =
0 40 40 3 100 m GLE 1 o
! ol oo |} . . —_— ~
. P —— : --—{ ! Sh. - lig., interbed., T Fracture 18
: : —t == isoft, lam., slick.,
- — — - : | med. plast., dk. br. &
; - : T ) 1 v. dk. br., amber
i L ! : i inclus.
ol | | |
. : ] f ' 1.8
: T |
b H H v .
L I E : Sh., - soft, lam., w. . o
r_j b f lig., occ. slick., Bedding 10
T ; med. plast., dk. br.
i — HER I — e e e e e — d Pault (upper contact} 420
] ! ol Ss. - soft, friabl : °
by n 1 . = ==y = +— Bedding 42 o
[ . . dam. } Fault {lower contact)4?2
i E | H i ]
| I :
SIS CORN ) __Bedding 8° d
L : —Bedding 10 4 Fracture 39
L : ? . ! : —Fracture 31
- , [~ Fracture 18
L ; t _FPault 450
I — : — wee. [eFault 35 . . o]
—t - —Fault 30", Bedding 15

T Fault 50°

_G
_Fracture 65

[ Fault 42

Fault 18°

e g —— iy iy s o
=y — Bedding 29

§s. - soft, mass., b

ged. br.

—— ——t — —

Bedding 15, Slicken-

sides 38O

o
Fracture 35,

[

rracture

FTracture ggo
55°

— Amber inclus. Fracture
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GL

LOGSED 3v GL |zmzexzs

| scs mumaca 91521

fnoLz  RMHES

Fasrz oF VESTIGATION
Atterberg Limirs Wt | =z S =
Water content a|El.E21E ] 2
e . S CEElg 2] & DESCRIPTION REMARKS
PERCENT Wig»l=t 5t =
a1 Wl o ad -
20 €9 o 80 00 rr o .Z 1 9
: — ; ; i = Sh. - soft, lam., .w. Pocket penetrometer =
i ; : Eéé lig., occ. slick., 383 kPA
>  am— med. plast ék. br
: : t P -1l—= T MR R
! : I 1 i '
B : 1 | vl
: i1 [ ! : p :
: H i : sh. - scft, slick.,
: C [ ; .? siic Pocket penetrometer =
- T3 i . - high clast., pale gy.-
. —— 48 kPa .
. 1 Y —— br.
I i e e
I 5 . . . . o
- o : — Lig. inclus. Slickensides 38
| [ i
. [ :
: ! — T -1
1 ! v i
: ) -
- i oo '
! N !_ : :_
i [ :
| ‘n YL L ] Sh. - soft, slick., . o
) I 1 : : med. plast., lig. ' Bedding 8-
- : ; l , inclus., br. lig. lam.
; : : at 12.5 m
: I I
: N —1 T SH. —Soft, Slick.. _
: st ; h;gh plast.
L} l ;
1 [ :
. t I )
' t L [
] T 1 T ==
} :
T ; Lj% Lig. - soft, lam. blk.! Bedding 5°-g°
T ] . s1 d 28°
i I Il . sh. - soft, slick., ickensides
: . : 5 — 14 high plast., lig.
i 7 i | | inclus., 1lt. br.
: i : ' : { | — Bedding 5
i [ i ! Sllckensldes 28
: [ :
— T T
T T . ‘ o
: T, ; ) ) = S1ickensides 35
: 1 ! H :
i o} ! i 1
—e—aT ,
. i | '

R I : !

| N | ! -

NI L . . o
L1 r 0 . 1 - . Slickensides 49
LT . N
A I N N Slickensides 40°

. ! : i - -0 o
' : : ; : Sk. - carb., soft, Fracture 72 , Fault 62
= : : lam, w, 131 g., slgck., Fault 45°
. ‘ ; . med. plast r. -
N PAGE 3. 0F 2
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T ?H EOMy el BE (mErn it mG & FEOF LI IOmAL AL E LN B‘c' Deparment OE nghways
L-::;,..’ HOLE LCCATION .
tnegEd 3v GL |imz-oszn G |oare oe wvEsTiGATION fsos nusege 01521  jdoLe RMHEG
CORE RECOVERY =| szl 2 é
Jal = o
RQO. —— — —— —~1c|35a| 2! & DESCRIPTION REMARKS
peacsuT Wy =iy < =
SRACINT o w ol w =
20 40 &0 3@ 69 m ol 1A
: : - — 16:_\ Sh. - carb., soft . o . o
- t T - . “ Bedding 9§, slick. 20
' : T lam. w. lig., slick.
- P . ! — med. plast., dk. br.
: ' : 5! [ _"Lig.- sh. soft = . _|
— L i _Lig. - sh. soft., -]
: i 1 ' lam.
v o S R PPt fen
! ; . Lig.-gh., soft. lam.,
- . : : i Y __med. plast., sh., v
R ECHN NN N A dk. br.
] i , ' ]
i O
i [ i
T
1 * p— li
] ! : : o
—t ; : - Bedding 10
] i =\ S —
: I r : Sh.-soft, mass., med,
] ] i ' ! ' 18 to high plast., br.
. . H ! — e o — — — — — —— e
i : | ! ! ! o o
! i 5 : —= — —— e —— — — — —— —— Bedding 10 , FTault 20
; : : : : Lig. - shaly, soft,
- : _— : C lam., blk.
1 ] 1 L 1
: - i
4 1 [
; : N v
; i . i s —_—— e = e — —
' 5 I 19
| H |
. P | i | ' | o
; ' 71 ' : : . — - — — — — — — — — L Slickensides $
: - — ; : L —-Lig. - shaly, soft <. Bedding 8
i ] : | KR i lam. r blk.
1 i t [ i rn — —— — it — — — —
! ! : ! } "~ Lig - soft, lam. bIK] o
:r ; 5 " — — — — — — — — —_ Fracture 80_
; i , F‘aﬂa . .Lig.~soft, lam. blk—— Fracture 50
I :
' [ | ! b
: } P ; =0
Il [ !
i { 1
] 1 . i .
| b
[ ' ' .
Ty - : : _ Fault
L 5 : _— o
L — : R :—__»-:j . I~ Sist. - sofc, - T Fractures 4%
I ! brittle, vel.
— - 1
: i [ = i :
! K i R L
| ' ' . : _
————+——+— PAGE 4_0F_5
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L5 PROJECT i
4 . RM.HARDY & ASSOCIATES LTD. Quesnel Slide Study
2 ; St Fid Gl Al b AROF LR AR FEAWIETY + Hi
ﬁaéépﬁ e . s NOLE LOCATION B.C. Department of Highways

LA2G3I0 3 GL  |izwzexza CL !3.:?: TEANVESTIGATION | joB numesa 01521 luc-_s RMY =6

CORZ RECOVERY - 38| :!

-y L T [}
[ T jur]
RGO —— =~ — —= oz, 2| @ DESCRIPTION REMARKS
PEACENT ezl g &
2CE < G -
20 40 S0 30 100 m 10 ,% | hid
i ; : i —]
i ] 7 i — Sh. = carb., soft,
; : : ' m— lam. w. lig., slick.,
y . ’ : ; med. plast,, dk. br.,
. : ; : : . amber inclus.
' H | :
i | [ : 1
i i ! i ' | 22
b K ' ]
[ T .
| . I
[ A l t —!
—— : — End of Hole
| A ' i r ]
: ; . L r : ‘ Tiltmeter casing
i ; T ; installed
- 7
, T :
1 [ : '
. Poor ] 1
f [ i
: [ ' '
Pt | : !
[ ! '
R i
T 1 :
T ] :
' I 1 t | 1 |
C ' [ i
: | 1 . H L ] -
1 1 I r [ [
[ I [ ;
v K .
— — T
N Lof o
Pl !
+ : i ! 1 3
[ !
1 ! | ]
[ [ |
! [ ] |
T ] . [ 1 ’ |
b0 ) |
LN N Y t !
L i B
T ! [
' ' 1 ' I | \
[ [ N
I ] 0 0 ! i ]
T4 [ i
| R !
[ P :
o | N r
[ y o i
| 1 [ T
1 ! ! | !
S I N
. R [ -
. i i [
i ] ' i . 1 .
] ' i b
i H H 1 } i
! [ [
: [ I E
: I N
1 v : 1 )
ARV DU S YA PAGE 5_0




2oL K CORE LOG
4-..'.:':{-‘5\ AR . AssO - asguzcT  Quesnel Slide Scudy
e I AT T B.C. Department of Highways
'Lg;_w SGLI LOCATICH
Surface Elevatieon 478 m Aporox.
L3363E0 2 MO i_:u_:x.-'.a CGFL [oa'z ZF NVESTICATION ]Joa NGMBIR (31521 lnere AT
CORE RECOVERY _| szlzt 2
ol WP = a1 @ e
RQOD —=— — = ==l ZFw| = g DESCRIPTION REMARXKS
PEACINT dengl sl & -
£ T =) o wl [
20 4«0 &3 80 00 m QlE 5
—_ L kXA Topsoil - bik !
: T : Sand-gravelly,some |
et L : silt,loose to med.
A 1+ dense,bin
b o .
[ o !
] ] 1 | ! B
[ o
i H i b '
. | i
: } : :  Grzvel - sand mixture
i . . . i
1 i [} i
i ) E
I P
1 ' I H
| )
1 1
| i
| U 1 NaG
f 1 ' . +
t ] R E ' |
- 1 : i i H
. | 1 i i
' 1 ' ' 1 -
h ! . | ' ; i
! i - . [
t [ [
; ' !
i [ |
! i
| vt
i I 1 B
I R T
! i1
. |t
i [T
C ) ] 1
. . L
: - . I ]
' . i 1 { H
' i 4 i i i N=12
H : ! 1 i
: : ! ' Shale-sorft,lam w lig.
0 ; ! med.plast,brn & dk b
[ | ;
[ T b1
) ] ;
L ]
: — , 4T
1 i 1
i : ! R
-, | : PP > 430 kPa
I : [ N=11
1 ! i i
v i 1 | | L
[
. T 1 Lo "
i [ P | e
. I I t = N
: [N | = ] T T
i Tt [ PagE: i ite-sol am,sLiCK
[ \ b ?12_ /l éf;gg%n to bff& PAGE _J_QF _4__




RUCK CORE _LOG

SROQUELT .
RM.AARDTY &4 ASSOCIATES LT, Quesnel Slide Study

"?' O LT iNG CA AL MG & PO ROy AW €1 B.C. Depar rment of Highways
’ . HOLZ LCCATION

36320 3+ MD f shgoxzz GFL  |zare oF iwvzsticaTion {403 numMsza 01521 inoLs RAMLET
= o= b=t 210 =
¥ RICOVERY e =
- E..r 8’ gl 5 é
—— — == —-lalzslglz | & DESCRIPTION REMARKS
ATECENT 2 I“’ ;' % bl po
¢ % 82 00 m! 10 B4
1 | b 0 Lignite-soft,lam,slick,
- ; P dk brn to blk
: - oL
i : ' -
1 1 1 "._4'
L L — PP > 430 kPa
-'_'. l . i 1
1 [ H
i i ;
v i b
- i [ i
I '
i ] ' ;
t b i
i | [ i
| | | ‘
v ot
,= 1
i fi ] 1 :
! ! N
i W Shale—-carb,scft,lam w
; . i : Lig.,slick.,brn
T 1
_L P 1 1
H T T
] i [ 1 T T e e e
1 7 g Lionite-gsoft,slick,blk
| ] :
; : T T T T T T T T/
| }
[ .
' I
i : :
1 i 1 3 e e e e e e e — ma
! i isnite-soft,slick.
J ] ¥
1 i i ] -
. i | i
N ' 1 H
Tt . ¢t i 1
Lo | R T !
I A T : — | Fault 45°
: v, : : ! Lignite-shaly,soft, lam,
! L i & blk.
i R B slick,brn b | Tracture 50°
] i 1 ] 1 3
| R
: — ! ‘. — Fracture 30°
! T 1 | . 1
i ] i I 1
: : [ T -
i i i ! |
H H '
1 1] I
] H
' ' i
! ! i shale-sort,lam w lig.,
; slick,high plast.,grev
I Shdie—carp, 13, LET. 7 Bedding 0°
! i
(I - - - - T T T
; i 1 [ :
] i - )
it . PAGE Z oF 2




mOCK CoRrRZ LOG
. PROQUECT N
N RIMHARDY & ASSOCIATES LTD. Quesnel Slide Study
W%?”? N T TP A P ey oA Y ncLELCCAﬁ&F. Departnent of Highways
L9Gaza 3r MDD |o-gz<Ea RTL F.;.-s OF rxvEETIZATION 203 nuM3Er (O 15721 Ieols pepia 7
o —
CORE RECOVERY II IR
_ Zglef o g
——————— o lsEwl 21 8 DESCRIPTION REMARKS
PEmeINT W s iz o« &
. gres e | R S
.o s;a 3.0 'c.o rn Q f-li,"‘. '_?J
L i p—— Shzale-soft,lam.w lig.,
f = slick,high plast,gréy
i i =1 & D S T
Pt Shale-lignite,interbed,
— dk brn to brn Bedding 30-35°
1 i | 0 _— e e w— o —
P i i
i 1 i
] i L
T 7
i i i
] ]
i it [
[ [ B
[ } P
P a7 e e e o e
t P i :
T Hard, light grey
: i Shale-carb,soft,lam.w
T lig,occ.slick,med.plast
' L b Fracture 70°
! ? ! Shale-lignite interbed.
— | Bedding 0-15°
j T L e e o e
- 1 — Fracture 453°
1 i NI .
I 1 | :
! I .
! ' e _ — — Fracture 65°
1 1 -
! o —_— —_—— — -
T _ Lignite—soft,slick,blk
[ . et o o — a —— m— ——
{ ! | ' i
o b
; { | :
1 1 '
' 1 | : i '—1&
' to i i_ !
. ) ; i
1
|
1 I B }
A N
I : :
[ [ : {
) [ i
' L 5
. 1 - s
T T —
| —|
; 1 e Ignicte-snaly,sotl,lam,
S M Fom slick,blk & dk bm
|« ¢ ' &- S
- ] T : - b
_.,__..,_,..__ : | ;
H B ] 1 ‘- ;
| L )
T - .
| Shale-lignite,interbed, PAGE S OF




TOCK _ COREL LOG

QuECT .
RMHARDY & ASSOCIATES LTD. Feoues Nuesnel Slide Study
— Cama FrimG MGl S b PR (A Pm iy L HYIEEY B-C- Department Of High‘\?ays
el . HOLEZ LOCATION
v MD  igwzaxes GFL [asrs 2F IvvESTISATION [ios nusagz 01521  [wocsRRMHAT
COVERY = 2z :2; z
- -laaiel gt 2 _
- T T TS SEulzy oY DESCRIPTION REMARKS
PERCINT Rz = S T
0 50 v} o0 m o “;9‘ bl
- - : *"‘**u ISOLt.slick,tam.brn |
— : : : AR ngnll:e-shaly soLt, .,
; | lam,slick,blkédk brnf]
P : i Shale—-carb,seft,lam.w
! '{ : § i lig,occ slick,dk b Bedding 30°
[ | ]
[ ! '
N
I
— 173
i [ 1
i i : : — Fracture 25°
| 1 ' : .
i : ! .
AR i ngnzte—snaly,soft izm,
- e . slick,dk b _ Bedding 0°
T BT 4
= . :
[ ! ]
I g e
i i : [ - = -
[ ;
[ ) !
— -~ Fault 20°
] 1 H -
1 b !
I i | | H
i ] ] |
1 1 1 | !
' [ [
1 P e
1 —1 1 ngnlte-snaly,soft lam, o
n | i slick,dk b Bedding ©
' I 1 | .
i T i ! T T T T T T T
i 1 [ i
L
[ 1
L i
: ! Bedding 0°
| B
[ t
o : r : Terrateck Pigzometer P1020
T : i Ser.No. 1527 Installed at
! * L ! Lignite-shaly,soft lam,‘l3 Zm
—— — slick,dk brn
] i R Bedding 0°
. ; ; 1 Tervatech Piezometer 21020
] : A i Ser,No. 1523 Installed at
I i H T 107 ™
! : ! : End of Hole :
I ' . H .
; ] . )
: { g : : ;
; 1 ] : :
i B
- . PAGE & OF




ROCK CORE LOG
/‘ESBE aRGszeT | Quasnel bliae bLudy
1 *-yj RMHARDY 4 ASSOCIATES LT0. B.L. Deparcment of Highways
" - . St Ftag EvarREl iard o fAQF PRl SRR " P
e e HOLE LOSATION
Surface Elevation 484 m, averox.
Lagszn 3y D liizzvzg GL [2a72 0f wogsnisanien | |.ce sumaza 01521  fnolz RMHES
CORE RECOVERY J=l 51 = ;
- [ — =
R.Q.O. = — = — — =S &5 2 o
e [ P -3 S 3 i DESCRIPTION REMARKS
SERCENT c1h 5 5 =
0 a0 &0 0 a0 m S = &1
L - A ]
L s Fadvement —
. : ; Sand-gravel mix. some
- : : carb,boulders,med.,
- : . . dense, brownm
I i T
[ | |
: i '
1 :
. 1) -
' ' ' |
- i L
' it
| i | !
i g S
: — N=10
|
] i
' |
1 P
‘ [
o 1 !
; T i
4 ' 1
! : |
' " | t
i I
H ] r '
.t
H i )
i "
. ;
. : ; : Sampler Pounding Rock
! i : ]
[ . i
| ) [
i ] :
i [ [
: o v
. ] t i
' T i
1 } ] L
! i t [
1 o
X l 1
" T
1 v |
I : — Derise !
! |
! H=43
I .
: :
i 3 1
} T
' O PAGE _t OF 2




rOCK« CORE LOG
- PAGIELT : ’
A 7 h RMHARDY 4 ASSOCIATES LTD. : Ouesnel Slide Study
1! - ff CDBatuh (1nG EnGIAiA i & A OF TLAIOmE, LRV IZET B.C. Denartwent of Highways
w HOLE LOCATION
LO3GED 5 YD fanroees GL fsave oF vEsTISATION |i0a numasa 01521 [motz  T211%8
intterberg Limize— B = ;l g =
e . O (e l2a | I Q -
fater Content. — .. . ¥ % SHw| = | & DESCRIFTION REMARKS
sgacLnT Az Rt = O
= = (=] wl O w =
o w0 @ w m| 18]35
;l ' ' : Ir i E i Lisnite~shalv,sort,lam,
——T———1+7— P slick,dk brn to blk
— T b
[ ] |
: 1 ' E %
! ' 1 i ! ! t‘
i E t [
R i L~ i
—r— . 6t PP > 431 kFa
i R ! H :
e ;
TR : .
O :
i 4 P i
! P :
] , ' '
" . ] . | i i
: ; ' ; . — - Tault 30°
o : . - [ - Lignite-shale interbed,| pv 5431 «ps
T soft,lam,slick,dk & 1t L~ wauic 50°
. ; =7 brn '
; L I .I L Faule 30°
' i i i !
. ! ] | f i | '
‘ ) : ) .
i [ i .
_, i 1 ] Shale~carb,soft,lam w Dip 2°
i L : - lig,slick,med piast,dk
! } : . . i ! & lt brm
.- ) T
1 Y |
[ } o i ]
: T 1 - = b, e, e — ™ —L_=r Lne
_, —— — 3 f«E Egnltisoft,sﬂcf_ Tracture 40
H | I |
T P b
HE| ! | f e
1 T
i :
- i Tignife-shalé Inrérbed,r-Fault 20°
N ! ] : soft,lam,slick,dk brm
t {0 I !
by . [ !
] f A H i r
| | [ f [
I i i ] | 1 |
j ! Lt o]
' | I : i i : - - T T T
, b b ey H I . o — —— —
[ L - . Lignite-shale int-— _|
L i1 ; erbedded soft
H 1
1 l L j
| ] N —
| f Lignite-soft,slick._|
[ |
] . | : I
o i ]
; — ;
e ! L 'fi_'gm.'?g shale interbed, )
o - i - ; +
i A — ! soft,lam,siick, dk bmn’
——— ;
- { ' I . l N .’l
1 ] : | 4
i [ 1 - o -
IR T . """t-‘“ T,"Iaui;.e—shfle interbed,] — 5
P RO . P soft,Iam,slick PAGE S _0F 5




fROCK CORE LOG
£ mmwmarsy o associarEs oo TROEET Quesnmel Slide Study
h - ’; JOMEULTING fn ST NG SRS AL DAL LAY EY woLs CAT!GNB C. Department of nghways
R— 3 HOLE Ll
(06320 3v D |zwzzven L joarg 27 imvesTiGation |sos nusazz 01521 |roue RIS
diterperg Limits i i= 21 =
—— | 2| &l 2. &
ater Coatenc ~ _JEIE T
- D St =31 N = DESCRIPTION REMARKS
PEACINT alsisEl g =
20 20 &0 LL) el m Iy (ng 52.
et ! Lignite-shale interbed/ o
T : L3 Fa
[ . : ; — : i soft,lam,slick,dk brn ule 20
N AR T Lo
: ] o ll:; i
—_—— £ L~ Fault 45°
. S . g . Fault 30°
! g ] 1
[ [ R b _'-'
. i | ] - P
[ 1 £
T -
1] [ -
! : ! :
. ; : H
o 1 ; B _
T T . [T t37 Shale-soft,lam,carb
1 1 T - layers,slick
: | R g i | !
Ty T T
L ] 0 P Lienite- snaly,soft lam
] T T si¥ck.dk brn ’
! i
. i . : ' Shale-carb,soft,lam w
i [ ! ! lig,slick, dk brn
i i i | 1 .
‘I : nl : - Fault 600
— : 7 gt ! —i 3 — Shale-soft,lam w lig,
S S : bluish-gy
Cot i i [ 1
] ]
i s 0 g !
[ { [
i 1 i : e o o o
f ' i P i Carb, some lignite laml
! . - ! i
P : ]
—— T ; L ——
[ } ! : | -1 4
i [} i } }
[ I S ! !
[ I 1 1
] T 7 {
[ P [ ' {
] i i ! P .
J top | \ I
P ! | —
v . ] o —_— e e ]
: i ’ : : : Siltstone—hard,grey
|
[ T i i
: 1 ~19
H - t
8 : : !
i 3 ] ] 1
— : : : — Shale—carb,sofr,iam w
! 1 1 lig,slick hlfh plast o
: ] = dk & 1t bran — Fault 20
r i :
! [
1 1 : :
i | N | : f ;
[ T | [ TR . 5
— LA L - PAGE 3. 0F_5 _




FOoCK CoRE LOG

I_T:T‘

i PAQUEGT

4 X RMHARTY & ASSOCIATIES LTD. Quesnal Slide Study
L_ ;f" L P R G Y e T2 ., . .B.C. Depar:me‘nt of Highways
Yoo HOLZ LOCATHON
Lzasz3z 3y Mp  lteizxas O asre 3% :NvESTIEATION bios sumaga 01521 lner:  RMHES
Atrcaerberg Lizit i =zl 21 =
fiatar Content _ o lZL321 8 2
- sttt 0 - 17 = DESCRIPTION ' REMARKS
PEASINT A S| s E
- [=] [Z1E=] W —
20 < s 0 m af.3 | 7
T e e LI 6___'—1 ' Shale—carb,sQit,lam v
i — : o T —, lig,slick med & high
—_ plast,dk & lt brn
[ BN E ' :
B I ' i R [ :
i 1 [ i =
1 T - T N : ) T T
f 1' . | : ! . ! j Shale~soft,lam w lig,
: l R 1 ! r . plast'
L R . L.
. 1 . | ! | | 1 }-
: - ; — T l
T ! T i
[ i '
[ : ! :
.o ' | 1 ._...__‘,i
. i . L ==
1 | | - —
! [ - ] {
. | ] : 1 i : f 1 _
' ! i [ 1 >
- [ T !
- PR I | P
i (R B : "8::: : Shale-carb,soft,lam w
j I ' Ltk ! . lig,slick,dk brn & brn
. t 1 i
] ' [
L il 1 ; :
— : — . Pault 20°
: - R
——— ' : Shale-bluish-green,sofd
K ’ .
‘ : 19 I"""""__"_____"‘— Tault 20°
‘ l - [ Shale-bIuish-rn Soft _
' b ' t | -
i T : 1 ;
1 i ] 1 1
. i ! : i |
[ 1 | b
o . ) ]
] + : -
1} 1 ' |
T ; : : L TFracture 35°
1 , : 1 20
! ' : :
1 | B !
! ' 1 ! -]
[ | 1 : — Fault 30
i i T : o
: : - . Lignite- sof:
— N Shale-soft,hign plast, |
T L slick. :
T T -
1 ' | 2
A R l f : RlT= b — — — — — — — — Fractuze 457
. oy 0 . : __"H__. o
T T ] Snale=-soit,lam w lig
=1 ; I ' bluish ' ’ PAGE L OF




ROCH C

CRE LOG

ST AROJEL
77X g HARDY & ASSOCIATES LTD, YT Quesnel Slide Study
A e EXeEre e B.C. Department of Highways
e HOLE LOCATICN
Loseen oy A Toaieees GL [2a7e of mrvesmsamion | Jom numasr Q1521  |woug RMHISB
CORE RECOVIRY =] g3 2| %
| el
R.Q.0. = — — — — —— CiESial 2! 3 DESCRIPTION REMARKS
PEACENT ‘E: e = =
@y &
0 = s W W |m SLE A
1 L Shale—sorft,lam w iig
I Shale-carb,soft,lam w
T ] lig,slick,dk brn :
S — —| Slickensides 45°
: T : Lignite=-carb,shale,
[ ! interbed,soft,slick,
B i ! 1 1 .
: - — =22 dk brn & blk —Fault 40°
1 | ) - i . )
I t R !
! il .
¥ ] X : . e e o
i (. Shale-soft,slick,lt brn
] 1 B
| 1 i | !
o i
- t _——— — —— —
| 1 B
o1, .
! — 23 Bedding 15° - 20°
) | Shale-soft,siick
j ! L ~ - Tault 20°
' b !
] b - Y
. [ 1 ——t
+ N | :
3 . ] 1
H i P! 24
! N ST —Fault 20°
S SV — 1 | Faulr 20°
. 1 i
: i ! b>hale-carb, soft lam w
: ! ! : 1ig,slick,med & high
! P ! Dlast dk brn & 1t brn
i y —-Slickensides 45°
e e
I ! i NS ———
: i i Shale-soft,lt grey
: : } —S1lickensides 45°
: L e e
] ! L -
] Shale-sofr,slick,high
I i ! \ plast.
: H 1
s - i -—Slickengldes 30°
: : e e — - — —— — — —[Slicken3ides 30°
= ; Lignite —~soft _Slickensides 45°
: f i f . Terratech Piesometer
'- ' END OF HOLE £1020 Ser.No,l3l4 in-
—— Standpipe in Shallow stalled 2r .
— : at 6.1 m. PﬂG:i_OF-S__.




‘1 : !‘.‘- RAAHARDY & ASSGCIATES LTD.
:‘-: — ?,‘ E T e T T P e Py L]

RGO K

coRre LOG

HOLEZ LCTATION

PROJECT Quesnel Slide Study
B.C. Departmnent of Hichways

Surface elevation 473 m approx.

azsza ey Do Toisavee G-Le [oars a6 wvesTiearion | 03 suuper QL521 jnate  RME 59
CORE RECOVERY — | 2%l 2 =
=gz o} g - :
R.Q.0. — == — == — —-~ Co3u| s (8 DESCRIPTION REMARKS
PERQENT g - B i T
@ e 3330 00y o152
] ] [ 8]
i : T Sand - gravel mix,
f ? - silty, gravel ta 5 om |dia
; ; [ o i maed. dense, br.
| TR B \ !
; I i
| |
| | [
. i [
‘. 1 1 i L]
o I
Pl | :
1 ' ' !
i H . 1
| i i
: i '
b :
i E
. [
T N=16
i - 1 ' 1
i : : ' :
' 1 : 2 1
! ! : | !
R ! ! !
1
! < ; ' : Gravel - sandy, some
| ) . : cobbles, med. dense
T r . ' 1
! | . ' !
. 1 * 1
! . : ! 1
y ' !
: ] |
1 . 1 0 5
. . ' {
; s : N=22
ﬁ ; :
! ] ) i
i i ‘ [ 1
] i !
IR :
' [ X 1 '
i ' S
! 1 B ' 1 f
; Pl [
1 P i
i [ [
t 4 1 [
r P ! : X2 wWater table at time
i i : ' Cya
: —i— [ - Lig. - Shaly, soft, of drilling
! — : iam., slick., dk. br.
S T . blk. N=49
; I T ; .
! [ [ +
. — i
: ) T :
| ] [
[ . - - - =
: Jf , : e PAGE _L_OF_B




2O CK CORE {06
i | 2404507
d/-_;X\_ R.M HARDY & ASSOCIATES LTD. Quesnel Slide Study
.i“‘; k‘" S G { rRidL e A AR ERMI D m Ay Ty HOLE LOCATION B.C' Department of High‘_!ays
LagaIn av M.D. |restxzz GLL. —{:ars IF AVESTISATICN }i03 numzzr 01521 [#oLe  puurug
CORE RECOVERY -] A2 EGE
~legl &g | 2 o
RGO —— — e — - Y = A DESCRIPTION REMARKS
PERCENT e I =
=" el =]
20 0§00 100 ml A
- | | H '-_
v i E Lig. - shaly, soft,
: : L lam., slick., dk. br.,
T o] & blk.
RS R AT {.:
R B v Sh. - Carb., soft,
— A y ; lam. w. lig., slick.
. ) ’- : | amber. incln —_— -
| [ 1 i L L_ = rault 20°
: T . ) Sh. - soft, high
! i f i plast., slick.
— S R — ——Sh. - soft, high ] Fault 20°
i i [ il plast.
; SRR
— 7 : Lig. - soft, sliick.,
] [ i i lam., dk. br.
i ' . 1 ' !
i i P i
S T W -
T s :
. [ |
H L H |
! ! : : _ $h. - lig. interbed., | Bedding 20°
Y T i T : soft, lam., slick., — Loss of girculation
| ; [ : . dk. br. & blk. Fault 30
. i i .
] 1 1 l_ [l ' o
T ] [ ' == ~— Fault &0
H i 1 B [}
- : i ] -
7 i ; :
i i t i
, B e sh., - soft, slick.,]
! ) i i : high plast., lt.
: i ; : | I br. .
! : : ‘I — Fault 30
: ! : " o
| i | [ | e . i
T Lig., soft, blk. . Fault 30°
[
1 1 t
i : l
[ i I B | 1 ' |
. 3 | ' ! |
1 : b ! L o e e e
— — ; i ; : Lig. - shaly, soft,
[ { i friable, lam.
i | H . 1 ] ! L o e o — ——
' it [
H ! r | 1 -
i [ [ !
i [ [ :
; i ! [ '
(I N I ; :
! | [ ' ! o
i L ; - Fractura-is




U LK COR LCw
P PRQUELT : '
SN Reamaroy 4 ASsociaTEs LD, Quesnel Slide Study
“)_:.-‘?j: COMAUL TG ERGralS BING & Auu L LIS man P BVICEY B.C. Depar‘-.'.;".‘lent Of Highways
RO HOLE LIGATICN
av Mo, Ece—cacxsa G.w. !::73 SF IMVISTIGATION |.-QE szumssa G1521 InaLg RMFED
rbery limiks S _) sziz| =
r contant el laSl2l S| @
— == —— =13 z! al =1 3 DESCRIPTION REMARKS
PERIENT oy |“’ :"1 13 s
= o [T 1= ol -
40 62 20 100 il = _‘Q’
PiE — Sn. - llg., interbed.,
R T = soft, la:?z., slick. | _rault 15°
! [ ! ! ! e -
RN i 11 ___q Lig. - shaly, soft,
— f . '_E’,_‘j friable, lam.
T i ! N
I OO o " 3h. = SoEf, siick. —.
1 [ ! i "'}
; | ; -'q
— : P s Sh. - carb., soft,
T, = lam. w. lig., slick.,
. . : : —t dk. br. & 1lt. br.
T |_Bedding 15-20"
i . i
| L w—
B S 12—
1 ﬁ: B : :
T} 1 ==
. —t— ] __Fault 30°
1 ' H H | .
N ] i i :
[ ! 1 : ——
I ] ; ——
! : T —
H 1 r 1 1 I o
: . b e e e e — ——— = Slick. 35
] | ! ! —13% Lig. - shaly, soft, '
] | : .--------I friable
A B e
' ' e Sh. - carb., soft,
T . : . lam.w.lig., slick.,
P r : L E med. & high plast., shi, o
: : g = iy e - i
i : ' 1 gy br  __ _ ] edding ©
: —— : ; Lig., soft, bik.
: T T
' T ; |
] tob ' 1 o
i L i ! i L Fault 3C
E i | [
[ : ! ;
T : 1 ]
it ' [
[ l’ : 1 il ; "F
| - |' o
| VT ; i L e e ]
0 : High plast. | Fault 15°
] L 1 lysc—]
. B ]_ H | i —_—
— —i
i v o0 f— ~
- : [ f : : - = o e e e —— — =] S1lick. 40°
i H I ' o
' { 1 b .
i | REE !
g | T 1 L’—.—
T | ' . l-—-- -
B A T — PAGE 3_OF




RO C X CORE .26
PROJECT . .
: ’N P HARSY & ASSOCIATES LTD. Quesnel Slide Study
._"""'y;, TEwewnTIaE nGimEimInG A rearEATa AL seauIETe oLz LaCATION B.C. Department of Hignways
vy M.D. lceszzr GOL. DATE 2F WN¥ESTIZATION |s08 nunaga QL1521 iHoLs BB EQ
i -
E RECOVERY - -
- S8z & §
—_———— = a2 5 DESCRIPTION REMARKS
peacEns wls=s & =
el "%l ¢ |5
4_c Q 20 180 M L8] o et
i ’ Lo —j sh., - soft, ck.,
[ ' — med. o Stqh p‘}ast.,
: i bl. ¢v.
: = Lig. - carb., sh. interr
; i — . bed. 1
[ L — F Sh. carb., seoft
P ¢ [ """"i ey Lam. w'bllg: -—
[ [ & ‘ 1. — c¢arb. sh., 300
; I L ! F 3 interbed., soft. slickyi Fault :
- T ' 17
] ! ' [ . 1
[ HEE T
} : . H
! P —
[ = ————— o —— ]
i T . 1 Sh. - soft, lam. w.
; : | : : lig., med. plast.,
i 1 - —]
i [ ! —
] 1 i
! i :
[ L ' i f ' . . [«]
: e { . - . L Slick. 45
i ! B o
: T . 1 . | Fracture 20
: ‘ ' — Lig. - shaly, soft, o
T 1 . ~— lam., slick., dky—— Fault 35
- ! L 19 br.
— ; o
- . , i L —_— —— ——— —|  Fault 15
T : Licr. - shalg soft, lamp™ 2
: : ' i slick. r.
: i T i sh. -~ soft, med. to low_ Pault 300
! i : ] ! plast., bl. gy.. carb.
1 I 1 1
[ ] H | 20
N i 1 [ .
i [ i '
] : r
L H H
et | Slick. 452
_F j - : L Slick. 45
; ;. H 2 =-=-=1:f
. : - sh. - carb., soft, lam.
: : e , : w. lig., slick., med. &
: i [ : high plast., br. & dk.
! i ' br.
i L | !
- ! 1 : 2l 1
L : L Lig. - shaly, soft,
— - ; -5 lam., slic
T . ; —— T T T T T e PAGE 2 oF_°




2O C K CORE LOG

i 2ROSELT uesnel Slide Stud
¥ b AAMHARDY % ASSGCIATES LT @ N 4

.. Fracture 45

--r—-‘: ;{j TomuaL G (G nad TG b AROF A O Ay ST . B‘C‘ Departm'ent Of High‘*‘ays
k___-_;_;___.y HGLE LOCaTION
23330 9y M.D. |omEcxEr GLI,. 12372 OF INVESTIGATION E.:oa NUMSER 1521 lvans  RMHEES
CORE RECOVERY ——m | 2zl g2
mlaale|l 2 8 _
RQ.D == — — ——==lalz3y| = 3§ DESCRIPTION REMARKS
PERCENT a ol g 9 =
20 4 & @ 00 |m o] F 15
—d Ll L
T | : i Sh. - carb., soft . . o
BRI L ; T L~ Slickensides 30
— — ' ; _ lam. w. lig., sliick, o
: ; : H med. & high plast., =— Fault 25
: : ; : - br. & dk. br.
1 ' | [ '
. ! : 0
i : i __22% b e e e e o L _Taunlt 30
i : ! . Lig. - seoft, lam.,’
1 H ] i . L
L L i ck. . o s o
' L -3 slick. blk . Fault 30  Bedding O
1 . f 1 I ] o) e s — — e e ——— —
. ] ! ' ; : | —" _1
. . : !
[ . | I
! I ! : ;
‘ by i
: T .
1 H § !
L i 1
| [ |
; i [ !
! P 1 —[_ . i
: : i i ; .
T T e T ® pedaing 0
: . Lig. - shaly, soft, Fractures 20  Bedding 0
: r— T lam., slick., dk. br. &
1 I ’ 1 blk- o
- ' ] 4 ! : i B o I
__ ' —— : L e — e — e ] Bedding 0-15
; . i [
t [ Lot
: T P ' o}
t - | 2 _Fault 30
1 t ' 1
. L ]
; i . '
1 & i . !
1 1 i N '
T 1 j ¥ =]
: , : y : —~ Fracture 30
f [ \ i |
H | 0
: i ! : L. Fracture 20
; i R |
H ' o3| '
| H o i
1 1 | '
' 1 ) t
T L P L
i P i e o e ——— — e —] o
‘} Ir ! _—~ S8s. - med., softm——Fracture 20
i T yel.
i
i
1
i

; _Slickensides 30°

—Slickensides 450

Sn. - soft., med. plasy..,

bl. gy. PAGE > _oF _ 5




! ROC ¥ CORE LOG
|
o PROJECT i *
fﬁ’}\ RMHARDY & ASSOCIATES LTD. Quesnel Slide Study
N T A e T YT T e e B.C. Department of Highways
@} HOLE LECATION
waesin 3v MDD, Ii:.w-acxa: G.L. 1-::75 OF YRS THGATION JC3 MUMBER 01521 fnenz EARR
Atterberg Limits o =] Bt =
o S22 2 Ly
eTeT content . ol = = T
- = ——==la3Hul | & DESCRIPTION REMARKS
PLACENT aPnist 3 E
L 50 20 1co m TR 2
N 1 : i Sh. - carb., soft, lam o
: T w. lig,, slick., med. pFault 45
1
! 1 el 27 = |_& high plast., br. & _|
I : ; : ‘ £ L — dk. br. -
: i T 1 Lig. - soft, blk.
! i 1 :
H H | 1 i } i
: | R
[ N 1 t i 1
i I f
i B 1 [ |
' I j L}
' : I e ' 8 H
] - B M
P 1 ! - Lig. - shaly, sorft,
; , j ; : : soeme slick., blk.
- R 1
. 1 : I 1
1 ; ; I : Sh. - soft, med.
i — i i ] plast., lig. inclus.,
] - pl. gv.
! ; i : 29
i -
1 f . H |
v - : | 1
f N i
i ] i H
e i i .
R [ 1
: - : :
| i1 [ 1 1]
H o H i H
1 [ | ) | 30
i o, i :
| [ i
I T !
f T 1
o i !
AR i !
[ ] : -
| ' ] H
[ i ] 1
| i : { i
: r | l 1
1 | !
: I F3L 1
i i - !  —
;| [ ;  —
[ i b e
| H 1 '
i , T ) i End of heole.
i ! i Terratech piezometer
—— —— . Pl020 Ser. No. 1525
i R . ingtalled at 17.7 m
- : | : : tandpipe installed
Pl [ at 4.6 m - -
— ; R PAGZ £__OQF _& _




PRI MARDY 3 ASSOCIATES LTD.

COmL LT G A (E A aL % WO I TIIO ha L ST IE

ROCK

CORE

LOG

PRGIZLET

AOLE LOCATION

Quesnel Slide Study
B.C. Department of Highways

Surface Elevation 483 m. Approx.

B0 | -pcaxep GL {2277 0F vESTiSATION | soa vumsga Q1521 [souz RMEELQ
QRE RECIVERY =| 23! & =
b = A& wt =
—— e — — —— e E3 L 2|3 DESCRIPTION REMARKS
- L P x
PEACINT ala s b -
60 '30 {00 m et _f~?} i‘;’l
' 1 N - .
, - ; Silt-sandy,firm to
! stiff, low plast br,
: : et moist
i 1 :
i i i —~
: [
j 1 [
1 : [
; i i T 1
! i : .' F1
i ! . -
1 } '
i ' :
! i ) i
] : i !
i . i i
) i [ N
t ' LI 1 '
| ' ' ; 1
1 ] i : i
! T ) N=8
- : 1 - Sand-silty, loose, light
t [ ' ' kr, damp
b [ | '
t . 1
n N . -
t N M
i : '
1 ! : Gravel sand mixture
: : . nedium dense damp
R
] ] 1
; P
i R
i : Sampler Pounding Boulder
i i
i : :
[ - t
[ | [
[T i .
by ] I
[ o [
[ i ! i
[ | 1 i
T s o1
f | ] P
] . H b f
] . H H
! o
1 ] ] ] | 1
: ! f‘ : | ¥ Water Table at time
; — ) of drilling
t 1
H i : N=13
[ i
| T R
i 1 1 N ! v -
ORI PAGEL oF_6




x0C K CORC LOG

g PAGJECT :
;!;}R R.M.H4FDY 4 ASSOCIATES 7D, "7 Quesnel Slide Study

F _ e I —— 8.C., Department of Highways
‘_I : iil: - L L - - " HOL:_' LD:AT'ON
Ty e
LagazTa oY MDD | zwzzezz  GL 04Tz 0F (UVESTIGATION ;08 numaer Q152+ bhows RMHFLO
CORE RECOVERY - 5'| 2l 2 =
P P Rt I el ;
ROO == — = ——- o350 2] F DESCRIPTION REMARKS
pazENT dmxmc S| E
s %0 30 KO m |u =02
: .1 [ H - S
: [N I | Gravel-sand mixture
i i : ; med, dense, damp
1 - .
| v [ '
b I 1 . | L
N ) [
[ | |
| i b t 1 | :
| 1 v '
- [ :
[ [
| '
| [ i !
|
v '
| . -
| 1 1t
[ ' . :
R ' . ! )
! I i ‘ ; !
R 1 f i . .
| 1 b i nt
i H [l v
RN : ! =
| ! ' :
- . ' By
i ) K | i b o,
P :"Q"_g
; — ‘ R
: I b
: L ! \ g = Shale-sort lam w lig
\ Y gy.moLst
. i -
] | T
| : ' i ! ] i
i [ I
] i ! !
| L | | i t —
] : ! 5 ]
] 1 1 R
. ’ [ E R |
[ t 1 ] H ]
1 : ' I i
. o ; i )
iy i t 1
T SN R 1 Slst hard,light br
i 4 ] ' 1
i ! 1 : .
| , 1 7 7
i TR i
T T S
! | [
: : |
[ T g
[ ! i
i | i
; i — li.:ig-SE, goft, .
) ! am slich °
. L dark br —Fault 20
' T
: 4 ! 1 o
- — . . ; L Fault 15
L i i :
A —i— PAGE _Z_OF &__




. ROCK COoixE LOG
_/6':"- PRCIELT i
A7) mraramoy s associaTis Lt Quesnel Slide Study
e J;' MU TS AnS IR InG & st O R may SEMVIET Y B‘c‘ Department Of nghways
-i~ el HCOLZ LGCATION
L1a3I0 Bv HD fguzzxez  GL o las-g or swvesmisanion | ;08 swmngs Q1521  dnciz RMIlE10
5 Szl 21 =
:| =t < -
S . ==t B I - - K
o Sjw| = i OESCRIPTION REMARKS
i w s>l = | = = el AT
PERCINT = } Wi O f 3
E3) a3 §0 30 =l ] : " - © —\3'1 Ly
: — — ; s Lig-Sh,seft lam slick
- — — T £ dk br to bl
- T | ; 11@ L o e e o
g * ! ShrCarb soft lam w lig
: ; N ; 1t : : islick dk br
. i . [ | — -
L T — . — Bedding 20°
: PR A L Sh=Carb soit lam w_lig
! i i - == slick high & med plas
T S e : —i 1t & dk br
: i, 1 . t ‘
P i ! .
. H ! 1 1 r ”
i i | ; ; : v | High Plas™ ~ ~
v i : — e e T —— — e
i [ I 42
[ L !
DL b ; ISh-5soft low to med plas|
] i P ; JY
| T I !
; T T ' et T T T T T T T
j T | | ——
! P [ i ;
H . | - I i 3
: i g [ i
. R - : i  e—
[ | : | i —
v | ] . i ! -
T T T TR Cig-soft s1lek ]
T ; T . Lo _g__ __t_S_J_“J'_C_’f__ — |_Fault, 30°, Hote white
T i f i film on suriace
F N o i
Py : L .
1 I m I H ) "
S N ;
I | : [ !
} ] Cl I L - —_— e ]
7 : : 7 ; ~—Tig-soft, lam -=
N [ B ]
T - [ ;
T : | !
4 H : !
[ ! i 4
il i i ]
.1 [ : :
P i :
1 t 1 - .
v B -
} - . : |_Fault 20°
[ 1 .
oot I 1
. — " —Lam of Red-y Sh Bedding 20°
; T :
[ | I
i ; : [ :
i ! ] ! !
: ! [ i ! |
' H l | L . ~
R 3 | i
} i i - Bh-carb,soft,lam w lig
[ : = T Low & med plas, 1t,c¢k
i ; I ; Y .
N ; [ r >
' . | | E : !
: } ! . — . i 0o
: 1 7 °  — — Sh, lam, red Bedding 2 - 3 -
: ; . 16— : PAGEZ Z__QF >




RO K CORE LOG

PROJECT guesnel Slice Study

o
4 ,}\ LA HASDY S ASSOCIATES LT .o, Depar tmant of nghways

_ﬁf COM I TinG EMGIAC L MM & #AOFC I SiGmay, 18T CE MOLEZ LCCATION
LOGBIN Iy MD |:wzexzz  GL |zare o= ryvesmicaniay co3 numaza 21321 |woLe RMHELIO
COREZ RECOVERY ozl 2 2
ELElE|§ ¢
RQD —— — ———-{elz3y| | & DESCRIPTION REMARKS
) AEACENT alPai 8| 3 =
20 w0 0 30 100 m S| .7 @
' 1 t A - - .
: ‘ gwcarﬁéd fgél?rg \&rklz.g
: : —— Gy br
: T ET | T
i N P 1 S Lig-sh, soft slick lam
i Il ] ' b3 dk br % bl: |_Fault 15°
I ] ' s L
i i ' L—J,.}j e e e e —— — s — -
. i i [ .
; H ] f
1 . [l {
. ]
i i ; -17
] H t t
1 | 1 H !
' i Eopo |
- | ‘ 1 ! !
1 : — .
1 | ] -
] ! ! .
1 [ | |
| ! ! ] '
' — —13 8
S S S e———— & Tig-Sh.. soft, lam siick
\ i L . R 1g- soft, lam slic
i I o1 i ....'.L; %r Ej_k
T 1! ] [Sh-1ig lnte*bed soft,”
i Al Tt ! lam 1t & dk br
. - § |
. | 1 1 | | -
: ! I. | |
R : | Fault 20° .l
I ' ) 1 . . . — — — — ——
! i 1 i 1 b —i
f s ! &
| | | ;
5 ' Pt ! i 1 e e o o e e o
: 1 .' | i Sh=-1ig interbed, soft
——] R s lam slick 1t & dk br
T | : : i
[ | TS t °
™ ) n ; —Fault 25
1 - | !
P ; ; ) ]
i 20
I} ] :
] [N s [
3 L i | :
. :_ i B
i j \ T
i ‘ ‘ L  —
- T _: ) — |
- j r'“ﬁ ; Sh-soft,lam carb slick ;
i — l . | Y : lick 30°-40°
L == g |
. H : 1 21 hq:?'a‘ g [ .
. b i + lar 5 -t
3 ' : i : . .9 ogh‘ am ostick | 3 3
| [ | ; | I '_ ﬂ PAGE __._OF-——-—_




QO C X CORE LOG
'/‘T’"\ . e PROVICT (uesnel Slide Study
:'q‘ '“. RPMHARCSY X ASSDOCLATES LTD. ‘B-C- Deparment Of ngnwa},s
] B R e - R S o L I T R
qVJEWF/ =#OLE LISATION
123323 3y MD  }owssxsn GL P3avz 37 uvesTieation fios wumser Q1521 lione i lliRlU
Atterberg Limits . W1 Z zl £ =
Water Content . ol=-laxiz=l g 8
N Al R YN 5= R A= DESCRIPTION REMARKS
PESCENT alPPalsl e | £
Iz @0 & % 00 m StHE | B
[ i b —_— P Q- ¥ £ i
—— = 30T e ceThy AT 1oV |
; HE m— Sh-soft, lem w carb 1ig
: i low to med plas gy,
) T . lig incius
v [
! i [
[ R \ I
! ! 1 | i ] ' 1_2"..__;.
B ' R 7 B
| | 1 [l ' .
' t . i : . S
— —
it [ 1
L o ' =
e | L !
[ | -
1 P
L i b 1
1 1 ] 3 H i
B I ) ] H ] .—2..._......_‘
v i . mp——
i : : ——— |
! ; i —
i '
P : : ; Tt §y-or colour — —
5 t
it ! | !
3 1| i I e e —
Cob oL i ] e
1 i 1 1
. i . ¥
I [} ' .
F 1 [
] 3 1 i
I :
' : t S¢~ £ grained, hard
! R fis
| :
i 1
. T ] .
. 1 I H . t
; - Sh—~sort slick med plas .
L 1 oY Bedding 30°-40°
- i i :  Sh-carb, soft,lam w_1id
I ! : ! ! slick med to high plas
: ! ! ' : lt br
| [ '
R '
i | 1 H i
it ] ! : | SO-S0LL &Y , —_iBedding 30°
i o 1ig-Sh, soft slick
! ! ! | |
. T 1
i ! ': ' - [3h CEr T, Lam 13
] | : | n Caro sert, 1 g
i 7 " , 1 slick med to high plas
[ . ; t lt br
[ T
Lo 1 .
. ' —_Bedding 45°
f f - Lig-Sh, soft, lam slicH
T . dk br to blk
| ; .
[ ) ) T | '_- Beddlnq 0°
[ ! s .
T T T T .
e ——— | {PagE S_oF 6




ROCK cCoRZ LOG

AROJECT ' .
77N, mmrarow £ ASSCCIATES LTD. o Quespal Slide Study
:@ - iﬁ B L LT P LU TV 5.C. DEPartment of High“‘ays
'\..‘,H__-__,.‘ HOLE LOCATION -
25230 3 M ) rezzer GL bzare sF mvzsTrsanien [ ros wunszz QL5211 fwore RMHELD
- B
AE RECOVERY ————m | | 21 2] £ ! =
- =l & & g
el -V = VPR - DESCRIPTION : REMARKS
seacenT a@nis| 8| &
0 =0 €6 20 103 m O3 | 9
1 Ll LT ig—-Sn =of i
T N T : ;3./ | Li9EEneEo5 tam stick |
| i : ! [ b
L ' ' : 27 End of hole
H | !
—r— | ; f Terratech Piezometer
: I ! ] : P1020, SER#1528 Int.at:
T . i \ 20.1 m. ?
et ' } : Tiltmeter Casing
: : A 4 Installed |
H ] B B
t | t * : |
| 1 ! !
[ |
I
i [ :
L " 1
H N l 1
[ : ! A
i ' 1 1
] P p ;
i . 4 :
[ : H
[ . 1
: I
1 . 1 1
| [ I .
! 1 | i
T T .
1 . ‘ 1
- | HEE .
! y f
: i i1
1 3 ' H
i i [ i
4 1 ] 1 ] 4
f ] s
. H I
[ : |
] iy
! ! |
f [ ; i
I i i
! [ i i
[ ] f i
[ i ] . [ B B
it vl |
- [ i
[ P
t ! [l | i | .
| HE Py
i Il i L
! . | A
' ] IR
E . [} | H . .
' H ] I 1
i . ' | B
: 1 . i 1
' - T
- 1 N
L N :
oy i} } i
| [ i
' 1 1
L ——— i PAGE _6 OF
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RMHARDY & ASSOCIATSS LTD.

BOREMHOLE LOG

£ | PR T - - Iy -
\r{\::_v}/ DA L AN NEL D AN SRS RONAL SEAVEZS CJEC 'JUE:L oL :“_LDE STUDY
< B.C. DEBPADTHELNT O HISGHJAYD
LaggwoiDen. | cxo Date of Investgavon  Jan. 18-24/57 J08 NO. | 1A
25 20 60 SOIL DESCRIPTION SOIL SAMPLE ORiLL TYPE
— . - aeprn | mf oaTUM A denotes Tiltmeter & g_ﬂ_
S = iz
wp-0 w- C w- A -1 - S| wigB OTHER TESTS
WATER CONTENT % m. 8‘.;‘; SURFACE ELEVATION £90 m. g E § 3
| ; o i b o, _
i 0 IR B : | GRAVEL (GM) siltu ]
] : T i ; |-| {From drillers log July 11/66) ]
: : i : — ! ; 4 silty, sandy, dark greu, —
i T i ' > = hichly organic (roots), an N= 5 i Rec.= 17% 7]
1 T 7 @t . ) ] "".i molst, maximum s5ize 1.07 _
i P i ' i : - ]
T | Py : = -
H I L t ] ]
C3 . D —
i ! i . GRAVEL (GP} sandy, littie or 2 N=35 | Rec.= 13%  _
: : — : p = no fines, maximum size 3/4", —
i ’ : ! A grey, moist N
b : - X.D3 N=34 | Rec.= 3% ]
1 i ! 1 .. -
; ! [ § - ]
I ! : ' P N
. : ! ) : = _ D, N=33|Rec.= 7% =
—— | g.[ GRAVEL-SILT (GM-#L} slichtly -
i : T ] i 1 sandy, dark grey to black, ]
' ! — ! ' s | highlu organic (OR), soft, —
! = 'i-"-\- © i e maximum size 1.0" W=33 { Rec.= 8% 7
] i ] i L7 -
! l. 1 _l[ ,/: €LAY (OH-OL} very siltu, high- —_
: 'I ; — ; 7 ly organic, black, firm V=18 | Rec.= 50% 7
- i |w - P ’/ i
; ' ‘.\.. . :‘-{ T 10 r /e-=-(0L) very silty, dark grey, -
T A R ""li stiff, ML lumps and OH lumps ]
: : ! : ! ! —
: Ll AT 1 N=35 | Rec.= 75% i
i 1“‘;""_“ ; : I SILT (OE-ML) clayey, slightlu —
’IC‘ -G T I‘_ organic, grey, very stiff to —
| | ST T 12 — Is hard, slow dilatancy -
| i i ) 1 | . | —_
e : Hi V=47 | Rec.= 50%
1 \ ) | } i -
i A ] ' -
TS i 1 _
! e id 74 L/ =33 | Rec. 75% -
SN i % . CLAY (C¥) silty, highlw organ- 7
N . : % ie, black and grey. hard, —]
s /2] slow dilatancy -
.l . g = er .= 50% =]
. : : : ! 16 U 36 | Re ¢ _]
1 | ! ! ' Py --_:
7 ' . : ! ¢ A_._ —
i T 7 : T 1 1 . soft N=48 | Rec.= 62% |
i ' i ! i | 1 ‘/
! | : L ] : H b dernotes rezzomaisr
— T T | | Elevation: 420 = .5, 18 B
[ L . | ! - h -
; 1 —_ i — | GRAYEL (GP) little or no fires —
— ——t— =t small bouldsrs ]
T 1 i T I : - . -
o i I ;‘ ! 5 ey ! —
! 1 C 4 ! : - B
f I R ' [ —1'?
HE ] oy ] |
|7 i [N ) 1 {
Ta 146 1,77



RAHARDY & ASSOCIATES LTO,

BOREHOLE LOG

PROJECT

iy ];"' SOMGT A ENGAEIA VG AND PASTIREON AL SEIVELS NUESUEL CLIDE SYULY
1“‘17"-'-"',/ BR.C. DEPARTIICHT OF HIGHWAYS
Logzza/D.ve. CKD Date of Investigation Feb, 6~-8/€7 | JOB MND. | 2
S0IL DESCRIPTION SOIL SAMPLE DRILL TYPE
20 49 60 z .
! — = pepTH | g| CATYM = 23
wo-0 w- O wi- A =2 ; 2w | B QTHER TESTS
= T 3,4 . Z| & | ¥3
WATER CONTENT % m. [5% SURFACE ELEvaTION 48 m R
[ ' 4 ! : | ' '_‘_Z GRAVEL (GP} little or no fines | ]
AN A ) -2| (drillers log July 11/66) —
; : 'l T I : : T race of lignite at 5.0' ’ i
1 ‘. L P : . D, |w=25lRec.= 25% -
! : - o) . 2"'/ CLAY {CL)} medium send sizes, —
LT [\ Tdark grey, damp, stiff, or- .
! N I N /| ganics D. =30 Rec.= 33% -
N N O AN e T AT [O%) organic, Black, STirt 2 —
[N SO T A S N 1 g Snite U ~
i i | | ! v 1 -
’ Lt I 4] crav (CL) silty, blue grey, -
e i 4 stiff, low plastic Az -~
— N=29 Rec.=€7% ]
it SILT (ML) hard, grey by 9 [Rec -
i et D) 1 ! —
! by ! i &= -
H ] * 1 . U
| D Fa¥ B " h —
i il o i gt 3 _
e - Dy I¥=35 Rec.= 50% ]
' 1 | i ! i 1 ]
T n U4
! ey ! IA | ! ..
T & ?m N=34 [Rec.= 75%
= S I _
: ! y 7
O = LIGNITE black brown, hard XDS ¥=81 Rec.= 63% __
; E : 1
L ' D_ iN=l1lCRec.= 67% ]
! 1 ! -~ ! & -
: ' ! i
H ! ] | ]
i ] ! ! ]
; : ' i i
] i i ]
i i ) -
1 i | ]
i | i ] —
i i i —
1 - j -
! T i
I —y
! | i —
i ! 4
] : ' -
i ] : ! ]
: i 1 ] -
i 1 i —
! I i ! i _
1 | | 1 )
I i
[N i 1 ! __
! I i l { ! N
! 1 [ 1 i ! . —
1 ' i ! i =
i 1 H 1 1 —
: : : ! | .
1 ! ! R i | . ]
| : ! i I L : _
' : . 3 ' I
i_ C ' [ '
) | } '
: : TA 446 £2:17
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RIHARDY & ASSOCIATES 0.

BOREHGLE LOG

p—

5
H

\'1:.' ?7

TN BTN DS IR NG AMD PAITISE MM REF ARES

B.C. DEPAJQTHEWNT

PROJECT QUECUEL SLIDE 37TUDY

OF HIGHWAYS

L@ggad’ Divn, | CXD Date of Investigation pap 1.8 /457 JOB NO. | 3p
SOl DESCRIPTION SOIL SAMPLE DARILL TYPE
20 40 60 z e
; ' ; = bepTH | 7| DATUM 2 % Z
wo- 3 w- 0O wi- A .2 P Sl w | C& —
m. = . 489 = ¥ OTHER TESTS
WATZR CONTENT % Sg SURFACE ELEVATION . I g §
o =| G2avEn (GP) little to no fines .
' 3 . L —t et
| | b o :;.. —_.
' : ol ! ; T : ) —
; - et . : 2 _|=z| (GM)  silty, maximum size 1 1/4" D, W=37 | Rec.= 255
T L j ! = - —
i | : =i (GP} grevy, maximum size 3/47, . —
L f ' - dense : ]
T i | — —
i ot T X D, W=99 | Rec.= 17%
i E ' t i - i
1! i IR 40 .
T e AN ] | 2 U |
e e é CLAY (CL) grey, hard L4 =
I N - i / —
i P E i , / -
PV L S T A 6§ L .
o 0o da ! ; X —
- Gty 1 CrAY (CL) high plastic, hard, Dy N=40 |Rec.= 33%
: I T Lé grey, organic seams (OH) at 22’ ' —
| l I i ! s -
: H o N y 4 —
7 ] T T ] ﬂ SILT (ML-MH} grey (some OH mat-éﬁ U2 -
] i = A : & erial, low plastic, hard) -]
! — T ;AH (¥H} brown, siltstone lumps _ -]
= i | N=39 | Rec.= 50% -
1 [ ERTr N B . : . ]
e s CIAY (CH) highly organic lig- .
! v T T, { nite, black, h&l‘d V-_-‘128 Rec.= 73% —_—
] | ] | NN | ]
i i 1 il B —
i : I ! i ! -t
i : 1 1 N=85 i Rec.= 63% _|
T - : ; -
H H | l i s
% - V=81 |Rec.= 58% _
i | =
! ) =
: ; : : ;3 l =81 {Rec.= 58% T
| ! i ! i -
| I : | .
] [ I 1 =
. ; i PN J=8C |Rec.= 80% _|
| | ' i
B i [ i o~
i i IR !
: ! A ! j
[ | ; ' ! D ¥=83 {Rec.= 50% -
I D SN 10 —
[ i ! ! ' -
i ; ' ! ) ' : TEST HOLE 3B -
. T B e SURFACE ELEVATION £30 m. .
| ' . [ . H : i -~
i ! 1 -. ‘ ' ! '_:. GREVEL (GP} little or no fines 1
—— — N - ' ]
i : N - e
; 7 — 1 -
T ] | g o T
H | [ R

TA 445

1277
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AT, BOREHOLE LOG
T R RMEARDY & ASSOCIATES LTD, — - N
\ - ; TN Taa e e L% g AND FRITZED Shey AEA0 036 PRGJECT QUES:JEL SLIDE STUDY
Lﬂ;“f" B.C. DEPARTUENT OF HIGHIIAYS
Loygea. Swn !CKD Datz of lavesugatnn  Fap, 23/67 JOB NO. | 4
‘ SOIL CESCRIPTION SOIL SAMPLE DRILL TYPE
9 3 s g 5y
- = r ~ AJ OEPTH = DATUM g Eé
Wz — w= O wi- -5 272.5 m w i L OTHER TESTS
=2 . Z & E
\WATER CONTENT % m. {33 SURFACE ELEVATION gl = E%’
; NSO SN S O .| cRayer (GP-GM) fine and course,
! | f i ; ' - ol sandy, brown to grey, loose, =L
— : : : ; . | ] maximum size 3/4"
e : 2 X o, |o= o rec.= a5
} ] 7 i - coarse silt
i 1 | N '--:
} 1 j : : ! ' l: ; 1 ﬂ?{ (srf} 533§7 siity, grey, maximum D2 N= 5l Rec.= 42%
T T T 1 T 2 size 1/
; i i L : 4 V-1 GRAVEL (G?) sandy, grey, maximumh
1 : 1 - ; . i » ; ¢
: — — : . =| size 1”7, medium dense at 15 p | n=10 Rec.= 2%
1 T ; [ . = 3
e B B B B v
— : - ; i : ; CLAY (CL) some organies, silty,
T T AT ) 6 W grey, rocky, (TILL) stiff D, | N=16 Rec.= 13%
T T Al i Pe
| . v : 1 i f y
! st : ' ;;/ CLAY (OH} highly organic, A4 71
- - St -1 silty lignite, dark grey to Z Dy | ¥=26] Rec.= 75%
¥ — 13T 1 . 2 L0 black, hard
' ; ! . %
: . [ | i 7

J
.

D, | N=18 Rec.= 38%

CLAY (CL) silty, some organics, 6

0 s
b
Bl
L
AN

_IllillllilllllIilllllllllllll[llll!_lllt'llllll'llllllllllillllllll

> grey, hard, low plastic

: ; i I 1 !
- —— # D, | ¥=30| Rec.=~ 50%
: S VAT W o/ CLAY (0H) highly organic
: ' L ] T : Ay lignite, black, very stiff
T AR I L D, | w=13} Rec.= 25%
1 SRV T s 8
¥ 1 [ ' ' Ry
f ! i [ i } ‘, -
: e = 2 D, | N=44] R 75%
T i Y1 1 T o =4d| Rec.= 5
: e 14 L2 g
j i ! ! ! [
T i R J j
[ | ¢ ! H
™ i 7| J f
T : F TR I I
L i o { ;
S | [ ‘ :

: : T 1 :

T '
R Y T [ :
i i | i '
R N 1
I : \ A
D i [ N
P I ; :
T o] i !
Pt : | ! .
T T ; .
T ! S ’
] : ; ' AN
L L 5 . L L
| 4 1 Do )| [

TA 356 12777




ﬁ\ RMHARDY 4 ASSOIIATES LTD.

BOREHOLE LOG

&/

SONST v B R e ANE ASOTEL BTN AL G TS

FROJECT

NUESHEL SLIDE STUDY
DEPARTHENT OF UISHWAYS

Logged: Dun, I CKD Date of tnvastigation Fab. 9/867 l JOB NO. ] SA
SOIL DESCRIPTION SOIL SAMPLE DRILL TYPE
20 40 60 z 3
= E] 5 ' ogpTH | | DATUM g 3 g
W = w- wi- A m. |=% . m. Sl w1 g2 OTHER TESTS
WATER CONTENT % g | SURRACE ELEVATION S| z 182

1 it . i - B

; — ] I 7 jr : -1  GRAVEL (GP) course sand, grey,

, T T - loose, maximum size 1" ]
oy . oy i - ]
P USCHR RS - D, |§= 6|Rec.= 13% 4
f : [ [ : 2_1.° X 1 ]
; ! i i ! - —

[ i ' [ .t o

v ol | ] S - ) =

SO B S B L Tik.. dense p. |n=¢4'Rec.= 13% .

S T A - X 2 -

i T i : . —

H Pl i ! g - _

N N ) WO - —

i " ! ! . - = se .= —

R e e D, |¥=4liRec.= 25%
I e o W 7 .
* ' —T : & 7’/ CLAY (0H) highly organic u ]

I ™ : 7 lignite, dark grey, hard B 1 —

| A ! oy !

Y oy Ty 1 L~ -—

: N | ‘ % -
I B i % =
H | ! i = 7 .= oo, —
i i ] T i 3__7'» X 94 N=37}Rec 100% ]
i i 1 I : % . -

[ l H . I b i 7 —

R I . p_ |N=47|Rec.= 75% -

T e ' R 7; 5 —_

j | v i i s B

[ S S i 1 4 —

AR + h/l, ]

- P . | -~ —

N ST S I ! L D, |N=35{Rec.= 75% -

i i ; = 1 _ Z X & 1

I B T : - "

: T ! . o = —

T , T 12__/" Y D7 N=46tRec.= 75% i
1 1 N P - o

' T Al _

: T | ]

: I it | -

1 ! i 1L 1 ) ]
] . ' P! } —
: : b [ § —
: { : 2 ! ! -
| i , : ! ' -
! ! . Pyt b -
T 1 T [ . —
! ; : N , .
[ ; : 1 Lo : —
1 ' H : | i 2
i f | N i P [ .
oy || Ly : N
I i \ ) _-
T I R A S A N .
: i | ' 1 [ —
N R A A IR A . i
" L 1| ! ]
: L P 1 : .
! N P FI i . —
T ' i ' ~
] : ! I— LR ‘I—— _,' ]
V] ] N . ]
H [ I
i i 1 ] ] |
i f ] [ g

Ta 445

12577



RMHARDY o ASSDCIATES LTD.

BOREHOLE LOG

wt o IEMSaaT N EhEa g 46D - AGTCidmee SERYILS PROJECT QUESHEL SLIDE STUDY
\ =/ B5.C. DEPARTHMENT OF HIGHWAYS
Logy2d: Dywn. I{ CKD l\E:iate of tavesuganan  Feb, 10/67 | JOB NO. I 6
SOIL ODESCRIPTION SO SAMPLE ORILL TYFE
26 | 40 &0 z 3u
—— mepra | =] DATUM 2 z 8
wo-[O w- 0O wi- A -] £93.9 el w1 $8 OTHER TESTS
= = = . ite = [+ 3
WATER CONTENT S - N SURFACS BLEVATION gl = | 58
; I i : i .: GRAVEL (GP) coarse and medium =
— e | sand, slightly silty (10%), s=| D, |N=38| Rec.= 17%
5 : —— - grey, maximum size 3/4", damp _
T MO L = : 52| D, |N=12| Rec.= 17%
S T ST W W A = ]
i_ B : R i [ 5 bt Z D3 N=11! Rec.= 17% _
: i - T [ ol : —
A - S D iN=19] Rec.= 17%
I A D I A A A St D_{W=14| Rec.= 45% —I
o BRI 11 ' {:_{ S3NR (sM) fine, silty, brown, 5 s
| - — i few roots D_(N=18| Rec¢ 17% 3
1 vt L : : s .= b4 —
T T T T s ] GRAVEL (GP) (5% silt), coarse 6 —
: : | ; — ) ; - and medium sand, maximum size = D, N=24| Rec.= 8% |
[ i | : * - 1.0%, grey, mediuvm dense .
P : | ! - . <] Dy =26 | Rec.= 13% —
Fol i : ' i - -
e " = p ]
g T : : - =
\ R R ) : 15— g —
I AT I I . = N= 3 = ]
i ; ' T : ; - chV 39 Rec.= N.R. ]
N TN DU W ‘. ST D, [N=15| Rec.= 13% ]
T TN A I O T A A ' -
N N PO N S I - > Dy4N=1l4| Rec.= 8% —
. ' [ : H H 1 ‘- -
e 20T <] Dy3N= 14 Rec.= 8%
! H P 1 - . —
T ! : i i TEAND (5] silty, yellcow grey, DijgN=12 | Rec.= 17%
, i | i - ] [7AL_ 3/4" sizes A ST
g ! | s -: : o4 LIEY (OH) highly organic, > D l¥=33] Rec.= 50% _]
f_ : | T 7 7 layered lignite, dark grey to 13 . -
] M_. ; i 1) i 25_%": bhlack S D15N=48 Rec.= 68% _ |
Tt i i 1 i gu . . -
- : ' e “1L_.  medium sand lenses, light _
' R . < 214
e e § :
i ‘ g —
i T P | ‘ Dy dN=43 | Rec.= 50%
I SO N i 23] D1 —
— e : i : 30 "< 5 b, dN=75 | Rec.= 50% ]
: i : ' i { ‘ = .
— T T TS ,/, Dodv=43 | Rec.= 1005
T 1 7 S - .
] ! i ] i 1 —
! ‘ 1 | L ! —
i i H | i | —
! Ly S i -
g I : ! ! —
- 1 ]_ L 1 ; ' —
: T i . ! —
oy : | Y .
] ' [ ; po b —
' i ! ol Pl . -
- ) ! P -1 —
! [ L LA R <
' . : — —
] | 1 1 t i . -
, i T ! L
. [ d ] [ 3 '
T { | N
: T4 226 12177
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ROALHARDY & ASS0CIATES LTD,

BCREHOLE LOG

' — : oA
Nl

s eh e TR E DG AND PRSI RR I AL SLAVICTS

PROJECT
B.C. DEPARTMENT

QUECWUEL SLIDE STUDY

OF HIGINIMIS

Loggec Do, .l CKD [Date of Invest:igation } JOB NQ. j .7
SO DESCRIPTION SO, SAMPLE DRILL TYPE
20 40 80 3 Y
r Ty cerTH | =l DATUM 2 g2
wo- 0 w- O wi- A ‘ ...% - 480.5 m. é o %5 OTHER TE5TS ]
WATER CONTENT % m. 152 SURFACT ELEVATION SRR Jué ,
it i . . . =

[ : i T 1 ‘-1 LGRAVEEL (GP)P medium coarse sand,

1 R N | maximum size 1", grey, damp, ]
o T I i P . loose —
. o ! oy o —_ .

. T : D = ac.,.= —
] A . I X y 3| Rec.= 25% 7
1 i [ i i ' | " et —
! [ R ' b ' - —
j i : o : : o Z D, iN= 5i Rec.= 17% 4
0 | ] H H 1 H - 2 .

: ! : s | ' o —
A I M R 4= -
! i R ' . —
: - by i C - -
1 ; - X Dy | N=10[ Rec.= 13% -
s R : . -
: s | ! 1 -

A I O i =

T TP i N X
O A ,// CLAY (OF) highly organic, siltypX] D, |N=16{ Rec.= 33%
: L T S % layered lignite, grey and black —
N N DO S A ) seiff -
! i . . b . //- —
P : L o » - = 728
T T 8'—%} GRAVEL (GP) seam D5 251 Rec.= 75% =
[ B MO -
i : ; L1 N SILT (ML) coarse sand and fine —
: f ol : : : : gravel 1" rock, grey (TILL) -
A T TR W hard Do | ¥=31} Rec.= 91%
: P R i ' - ]
N Em e S CIAY (OH) highly organic lig- ~
- ; : . : nite, black, hard ]

I ’ ) o7 | #=26| Rec.= 505 7

[ i i ]! I -~
P R ! e L -
L Pl v
PR N ] X DB N=63| Rec.= 25% _j
i ] oy i a

1 ! ' ——

: [ | -

: oy ]

| P 1 [ ! = = .
DTN X Dy | ¥=60) Rec.= 50%

| : ) ! } ! ]
| ! P | | 7
1 : ¢! : ! = = .
ol L1 ; L X D, ¥=67| Rec.= 100% 1
; : . [ ; : = = 100%
_I — - Dll N=46| Rec.= 100% 7
' [ : d
1 T A A i —_
Ty s b i .
P A | 1
Ll [ : -
1 1 . N —
Yol v [ ' i
[ Lo o - . —
[ v [ —
o1 B AL -
I i | el i
; T T T ; ]
T [ i L )

TA 446

12,77



BOREHOLE LOG

./‘.l.: \\ RMEARDY & ASSQCIATES LD,
ey T T e 2 e, st 1 PROJECT 2GESUEL SLIDE STUDY
i B.C. DEDPARTHMENHT OF UIGHUAYS
Loggeal Do, | CxD [pate st bavesiqanen  Fab. 20/67 I JOB NO. | 8
] SOIL DESCGRIPTION SOIL SAMPLE DRILL TYPE
.20 40 69 % Te
— . pEPTH | 2 DATUM E’ = ‘3’
wo-0 w- O wi- A = 492.9 m. Sl w i 22 | gruer TesTs
22 2 2 [3
WATER CONTENT % m. 32 SUAEACE ELEVATION 2 E E g
i R .=l GRIVEL (GP) little to no fines _
! i1 I - N
: : E : | : : ; STLT (Mr) slightly organic, _
: | i [ b . . : {
- T . dium sand, licht grey, stiff —
T I med1 gt grey p. | ¥=11l Rec.= 50% -
: ! t 'f"\' 14 B [ 2 ] 1 —
H [ Nt L —
' 1 L0 T |
T [ _
i I N Tt S
TRV — X D, | ¥=13 Rec.= 68% ]
i | =, : I ' —
AT A 4 B
i i ; N 1
H ’ P o1 HEL " _i
ST | cLay (o#) highly organic, siltylANl P3 N=27) Rec.= 50%  —
T = 5 L f//, lignite layers, black, very 2
e s e 6 — stiff to hard | -
T T - X D, | N=64 Rec.= 50%
T B . ," —
[ [ . i : : 4 -
) T i i i i L ]
NN G L. AL % D_ 1| N=54 Rec.= 68% -
B e s R 5 R
o [ H | 1 L~ h
— = T T ’4 ]
I P L2 _
] f [ i |~ 3 " _ ]
Pt Y P /,!: DS N=87 Rec.= &7% o
o)t L [ A —
Pl ! i : ! i K
: : : i ! ] ]
) ] t j I \ -
] : = : [ ]
! Voo i \ ]
¥ t 1 1 p—
i : I i _
1 { L ! -j
v i f i 11 ! _
B i ! [ [ —
1 ‘ | |} | -
i ! I T i N
] ' . ! ! i
i f : i |
i i ! ! |
; ! : : ] _
| [ : ' I : |
i ' : : ! : —
1 1 | H 1 iy 1 o
i | ! ! T 1 1 | i
1 i R [ 7
I R N M O ]
} ] : i1 1 ]
: i ! R : ]
ot 1 ' | | : - o
T N 7]
! ; LEIE 1 o
i ) - ! | ]
| 1 i . . <t . ]
7 : ' 7 T : |
et i
: ] ! ' ) HI
TA 446 1277




RMHARDY & ASSCCIATES

BOREHOLE LOG

LTD.

IENEL LT we TR AkERND AND ARuldndlnaAL STAVIES

PROJECT QUESHLL

SLIDE STUDY
B.C. DEPARTMINT O HIGHWAYS

Logged, D, ! CKD Date of Invesugauon Feb. 20/67 l JOB NO. I 9
SOiL DESCRIFPTION SOIL SAMPLE DRILL TYPE
20 20 60 = | 2 I .
- O : pePTH | i OATUM . 2 ’E§
Wi — W— Wi~ A _E 254 .4 ;. Q| w =B OTHER TE
=35 z HER TESTS
WATER CONTENT % m. Sx SURFACE ELEVATION 2 :,‘_: g &
i PR SR | = GRRUVEL (GP) i
P ] ' | ;‘ —
’_ I ) crav ccn) -
] b H ] ﬁl[ // 1
! : H— ~ H 7 o — 2. —
R R 1, L cway on)  highly organic X Dy (V=204 Rec.= &% ]
: L} t i . I i ' ,/ . . a -~ -
; — — T 7 layers of lignite, dark grey, ]
I T ] b L ? —
! i L - —
i ; =~y 1 =3 /' X D, |[N=25| Rec.= 68% _
R S e 2 ]
N T -+ -
[ R N T R ¢ % o
fomd— e .- _ e X D, =24 | Rec.= 58% ]
| R i 4 .
| i : i 6 — _
; T T 4 Z Dy iN=31| Rec.= 68%
; T T e -
Tt 7 ]
1 3 H H ! Vot ! #
— TS T 'z D, V=33 | Rec.= 50% ]
; A A I A B 8 Tz -
. ! ' 1 1 :
' : i [ 1 1 -
] i i ol ! H ]
' ! ; - i | -
1 i | i —
! L i i _
1 |t s ] I
T 1 -
; ; ' ] —
¢ . + ' i ' —
. . . g H ———y
. : 1 i 1 -
: N i | ! —
] ' . : ! 1 =
i : ) IR i —
TN O N N O S |
! i . R : ] —
i S -
T T : ~
I i T 4 ; —
T : - L | 1 ' -
) i : [ O T ! —
: : : i | : -
) | i [ —
i 1 ! i
! R 4
DL P ! _
b [ ! ]
T P b i
. ] i i I : —
! - i [ _l
. [ ] b . - —
], | R —
S T _ 11 —
. 1 - i
o : . i -
L R .
: ' | i [
-0 i ] -
A A




P T A RMHARDY & ASSOTIATES LTD. CROJECT
.\% —. E} S N D i Ehedan iR G AT PEIEE ST AL FEAVL IS ] ?UESLJEL SLIDE S?I‘UDY
B.C. DEPARTMEIT OF [IIGHUAYS
Loggee/Dan. 3D l o dn) Date of investigation rap  17/67 I JOB NO. l 105
i :SCRIPTION SOiL SAMPLE DRILL TYPE
20 40 &0 SQiL DES TIO > ] éw
. , . , A 2
' D. = 5 ‘ f& oEPTH | 3 DATUM = Eg
We = w- Wi = 23] ¢ c . 94.5 Sl w1 %2 QTHER TESTS
\WATER CONTENT % S5 SuRFACS ELEVATION 47¢.0 m. al > E g
I'i . I| |. :- GRAVEL (5P) little or no fines -
T = '_..
: ; : i t— .
i i [N ! ' — .
——2 e -] sawp (sp-sM) fine to medium, D, N=20 | Rec.= 8%
i 'I — <Y grey, damp, maximum size -
- e SN 38 —]
T ] ; ] koo silty, ccoarse, maximum size _ _ _
Oi i ll : *I_ 172" : D2' N = Rec.= 25% |
g { i ]
. i ] - //’ CLAY (OH) highly organic i
e [ ,/ lignite, dark grey to black, -
I S W 24 hard X p_N=39 | Rec.= 25% _|
| [ ! % 3 |
T [ J . ]
T 1 % .
' I D, [N=50] Rec.= 100%
IC II I I /{; Z 4 —
C i) 1 7, i
i i : i 7 -
: : * o _/’ <] Ps N=37 { Rec.= 100% ]
! - 1
[ 1 % —1
| | . _ D, N=31] Rec.= 100% -
! [©] | ' ).; 61 _ |
| i -
] . -
f : N
l —
] { ] i i
! i | | ! |
i | ; ! =
| ; PEST HOLEZ 10B —
| ! i
1 ‘ _ =
l SURFACE ELZVATION. . 494.5 m. 108
1 1
i 1| o GRAVEL (6P} 1little or no fines —
] -, -
| = P,
] ; ! -7 -
3 | - N
i T 1 2 - 2 -
! T -. —
| i PRS- A ]
i i i
1 ' :
1 1 ) '_"
[ | |
; i -
': ! 1 —
| | i ] . ]
| i 1 | ] ] |
f ! . i ) : —_
| i ! | : i
t | ! T _
! i ! i I . -
i T ! ; T ] ¥
; 1 i : H ; !
} | 1 ) ! ! !

Ta 343 1277




BOREHGOLE LOG

4{[ &\ R.M. HARD? % ASSOCIATES LTD.
] - e T T
‘{:“—}" I ENBunT NG EAD TR AT TRCTUAROMAL EIAVAES PROJECT QUESHEL SLIDE STUDY
& B.C. DEPARTMENT O HIGHWAYS
Logged! Dvea, ] CKD Date of tavestgation  rap . 20/67 l JOB NO. l 11
20 40 g0 SOIL BESCRIPTION iOiL SAM;L-E DRILL TYPE
= = pepTH | g| DATUM 2 % 2
wo- 0 w- O wi- A ] 492.3 g1 & G2 OTHER TESTS
- = H 1 . i a 3 = 1
WATER CONTENMT 2% n 2z SURFACE ELEVATION i 31 & 3 g
i i ! ! e GRAVEL .
T : I l : = YZL (GP)
1 I o f | . =
| I V : ' - _—
| i Lt : p N= ~ = -4 ]
i N e T 2.L7] clar (cH) highly organic, ; |¥= 8|Rec.= 100% -
I ; Gt 7 light brown to light grey, Z v, —
] . —— (7| fimm, crumbly _
T 1 T T Al T D —
i ; : : L ¢ I CLAY (OL) some organics, Siltg. . Uz —
T e sl light grev, hard, low plastic i3 -
i : : ' f" CILAY (OH}) highly organic XD3 N= 8|Rec.= 50%
i i = ! - 7 lignite present, dark grey, ™
i j ! ! ! - hard U —
] i = 1 i & _’/: é 3 _
! : ! : i A D, |N=11l|Rec.= 75% __
L N i X _
T H AN Sl i ! CLAY (OL) some orgamcs, ]
: : Ll % ; ; ! light grey, hard -
: U ) [ i s ] E _4,
s ! i [ — u
: ] ! 4 =
; { i ] —
BN Ir 1i_. silt cores present, light .
% : = - : 1 grey Dg {N=22[|Rec.= 50% —]
| H i ! 10 ...,_/'Il' Ju—
: \ i ! | ] CLEY (OH) highly organic, o
i = ! Z lignite, black, hard crumbly b | n=¢8irec.~ 68% i
[ L~ & —
! 12 ‘“%___ softer corzss of OH -
: & % X D, |N=12|Rec.= §3% —
1 7', —
! ! f’, __:
! ! _..4 = = o34 —
o 14 - X D, N=60|Rec.= 75% -
] | -,; _
i : t ! ) > "
; : T o D9 N=48|Rec.= 50% _|
! ! : ! ! 1& " ]
N N ~
i | i ] : T _
i | i | 1 i -
i i ! [ 1 —
i : ! P ! ~
t i [l B 3 i —
[T ro b | | ]
HET oot b - |
[ L 1 | . —
T T i ; =
| ' 3 | —
[ i | 1 L
[ : I
1ot [
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PRI
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“ A RIHAROY & ASSOCIATES LID.

- TN S e £ ARRET NG AND PRTTIS amlr A SERvroES

PROJECT U

&

UECHEL SLIDE STUDRY
B.C. OEPARTMENT OF HIGHUAYS

Loggad/Dwen, ! CRD Date of Investigaticn Feb. 2/67 | JOB NO. l 12
SOIL DESCRPTION SOIL SAMPLE DRILL TYPE
.20 . 40 80 z o
: 0 : O — perTH | 3| CATYM = %3
Wo - W= wi- 4 =5 $83.1 m. Si w L2 OTHER TESTS
WATER CONTENT % m. 8% SURFACE ELEVATION § E é {;:._}
! 1 : : : -1 GRAVEL (G6M) <coarse and medium —
: : : — - - sand, silty, maximuem size 1/27 —
T : ] ', T : ; 4. grey, medium dase to very T
. T i B } T L {- ens ) -
! T i P depse XDI N=10 | Rec.= 50% ]
] [ | ] . .
I i | ] ) - = - A —
[ T = . D2 W=40 | Rec.= 25 =
1 f = _
i 4= —
i . ]
i I R X[D_? =67 | Rec.= 50% ]
| | . o
0 H t L] ._-1
| | | 6— . -]
- I ] D W=33 | Rec.= 50% —
I i |4 ot 4 -
P ¥ L -t ]
| [ [ e -
t I 1 g " _
; L L] -4 (LAY (OH) highly organic, i
= P - N=46 Reg.= 17%
I E A ‘l ] 8—§ lignite layers, black, hard XTDS < —
! | i ! L _—.
' | i ,4 —
Lo | A Zos N=49 | Rec.= 50% —
i 1 ] - -
| i _4 —_
1 i 10 o ]
i : r1 .. silty, dark grey —
- - ZD? =25 | Rec.= 100%
] s B
‘ 12 A —
! ! —-"/ __
] 1 | i Ty —
] 1 - DS N=75 | Rec.= 32% |
L] - ' ]
A - Dg lw=23| Rec.= 75% T
| | i
] 1 -
1 il
| ._"
| §
' ’ 3

TA 448

ts




RMHARDY & ASCOCIATES UT0,

SOREHOLE LOG

DTSN bR E RS T AN FOFE S Sl SIRMACES

PROJECT

OUESUEL SLIDE STUDY
3.C. DEPARTUMENT OF HIGILIAYS

Logged’ Divn. CKD Date of invastgation March 1/67 ! JOB NQ. | i3
SOIL DESCRIPTION SOIL SAMPLE DRILL TYPE
20 %0 &0 = s
) ) 7 5 Q
- D - O =5 DEPTH 2 DaTUR g E g
Wp = W Wi A _g 482.5 m & D2 OTHER TESTS
== 1 o, - r4 a
WATER CONTENT % m. |gx] SURFACE ELEVATION gl | &8
i T - . _
i IR - GQRAVEL (C?} medium course sand, N
_ 1 R = gray, maximum size 1" ¢ B
[E \ T [ . i —
—— Tt L, an N=15|Rec.= 13% ]
] i l | i ] —-.n- -
! P i [ | .l —
X 1 ] 1 ; ’—-‘ -
H : [ - = .= 4 —
= T r XD2 N=16 Rec.= 13 5
i . HE ] et -
R [ i R i i 4= -
] 1 | i ] | i . .-‘ D —
N A O A = 3 |w=22iRec.= 175
! ‘ | T Hl (ep-em) silty ’ —
i I ! i —
I i ! = - —
i i 6 — =1 (GP-GC} claygey -
: i ! ) . . -1
T A ; {,{ CIAY (CL) silty, grey, stiff D, N=14lrec.= 508 ]
; T ) ]
. | o
. . A =
| PRI TY D N=16 {Rec.= 1I7% —
- . . 5
! ! = "'_! ; ‘ [ g —z {CH} high plasticity, bits of —_
P T : i /// lignite h
I i : { { ]r ! 7 4
I i H | | ! A . . . D = .= 7 e
; T = ,//‘/ (OH) highly erganic, lignite, [ 19 |Rec.= 17% .
5 : Lt [ . dark grey to black, hard —
; i ! 10 4 3
\ | : ' s ——
: 1 | o 1 /” D7 N=50 lRec.= 50% 7
; ! i y .
[ I —
I ' =
i | ' 1 -
: I toy =
[ I =
[ ‘ | ! _
[E : | i -
i i ! -
i 1 i J—
i i ! ! -
1 ' oo —
| 1 ! | -
: = : i _
} o i j_ —naf
[ - | ] | n
i - I 1 —
1 : T I -
1 ' P! | .
i I I —
T ; L 7 5
] I - T I . —_
K [ e | ]
! - 1 I | " o
1 1 [ ' -
i i i -
[ Lo i ]
[ ' E . —_
[ | [l f ! i _
T i | [ ! j
i 1 . [ : '
| {1 [ | ;

TA 445 12777



RMHARDY & ASSOCIATES LTD.

BOREHOLE LOG

PROJECT

JUESHEL SLIDE STUDY

HE o BT s £ NCEANR AD PAL TESLOHAL BEACIES
ez’ 3.C. DEPARTHMENT OF IIIGHUAYS
Loggeel Dwa, 1 CKD Date of tnvestigauen March 1/67 | JOB NG. I 14
SOIL DESCRIFTION SOIL SAMPLE ORILL TYPE
.20 40 . 60 Z i
- : 2 : : ozath | 2| DATUM g %2
we-0O w- 0O w- A : _E ; Sy w ] Ep THER TEST
WATER CONTENT % m. |32 SURFACE eLEvaTION €91.3 m. 2 15 OTHER TESTS
b | b1l L | 2 ] _,
l ! ! | : -1_ GRAVEL (G¥) medium and course ]
: : I I L T__ sand, silty., grey, maximum -
: t M . {0 " Ju—
- S IR AR L size 1" & —
A R T 5 ZD N=60 [Rec.= 33%
- — - l —
1 | i ! L —
| | | ; — -
[T } | H , -
| I i /,’ CLAY (OH} highly organic lig- 1
: : L1 J nite, 1" rocks, black -
1 ; L’ —_
1 1 ; ! 4 3
| i 7/‘ —_
i - -
T a % Xn N=35 [Rec.= 25%
I 2 2 7]
T | L’ -
| ! i 1 6 é ]
I T 2 D, |N=61|Rec.= 505 —
T ] ol | o . T
i 1 ' | =
i i | |
| 1 !
] |
1 L I ]
1 | 1
i i T
i =
] —
; ] ]
! !
: -
: N
! i
| ! ! ]
1 A
N : i
| | [ | | |
i ! i | i ]
| | ] | -
i i ] I L -
| i | ] 1 : —
1 | | i i ! .
H f ] ' i i
| . : i 1 i
[ : ! : i -
IR : i [ -
; [ ! 1 i 1
T | i T ! 1 * ]
| i M ; 1 : o
] | { ]
fl H | | 1 B J—
il ! : I : 4
1 [ i i 1
: il Py T
¥ [ T L1
TA 446 12,77




BCREHOLE LOG

AR RAMNARDY 4 ASSOCIATES LTD.
T T S T o et e severs PROJECT QUESNEL SLIDE STUDY
e B.C. DEPARTHENT OF HIGHWAYS
Loggen O, i CKD Date of tnvestigation Mz reh 2/867 | JO8 NO. | 15
SOIL DESCRIPTION i SOIL SAMPLE DRILL TYPE
.20 . +0 ; _60 sprw | =i DATUM ,5. g g
we- [0 w- O w- & . ..é 488.4 3l @ 55 OTHER TESTS
WATER CONTENT % . 9:5_) SURFALCE ELEVATION = T b 8 > § g
N N - .
i 1o i ! | J-{ GRAVEL (G?) large boulders |
I ' i : - -
[ R ! ! ] - —
P B : | [ i " - _
] i G O T Y 2 .- —]
] ] ] [ i 1 . - _
" i. b3 SZD.Z N= 6 Rec.= NR = —
' i 7 i ' e f B
N i . V= 2 .= 50%
! 5 H ! | : J SAND (5M) fine sand, course D2 : ReC 50 -
i i i i N . .
! T : f 7 4 I3 silt, yellow grey, pieces of -
I T T N S 175 wood =
i N ] : -\.-‘ . , = .= @ =
E % : ] ] i i) GEAVEL (GM) silty, maximum D3 23 Rec 17% T
I ; 1 ' T -, Sizo 1% 4 gFrag _
i i [ ! i CLAY {QL) organie, silty, grey, —
{ i | i 6 — l nard . -
I Il | ! '—‘. greg"black) firm XD N=18 Rec.= 23% J—
T 1 1 i ] 4 ) -
[ . : | : k =
[ 1 i E i I ] o
N i ! i . . - ) —
T T : T ~ ~-- t11l like, few medium rocks, D - = 2% ]
; + d T~ T 8 _ : little to no organics X 5 =28 Rec.= 21 7
Pl ] i ! L Jbe- - dark grey, hargd -
[ T . I 1 1 ]
i i i | ! : : i
! i ] LAl I XDG N=24 Rec.= 50% _]
f ! [ _
p T [ 1 | —
! ; 4 ] 10 — I -
J ! i 1 | i
Pl PA s D, W=33 Rec.x 50% -
I S s ] 7 |
; ; : i ]
i ' : —_
! ; ! -
i : ; i —
1 ! . | 1 -
] 1 : . ) -
. : i i ]
f ] } j —
[ i 1 i B
! ' i 1 —
i i i -
i i i 1 —]
j i ' I i —
| H ! i ! | —_
! i i i ! -
| ' 1 | i 1 -.:
I ; t | - —_—
4o b : ! ; -
1 [ [ Lo ! —
o P ! ]
[ LT i ! B ]
T N | 1 =
S - Con IR ]
{ : i P [ -
it : ; ! [ N -
[ ]_ |
[ | L)

Ta 446

12

-1
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R.M.HAITDOY & ASSOCIATES LTD.

BCREHOLE LOG

IDNE T WS DNSNEL T AAD FACFESSONG. SEHY T3

PROJECT

QUESNEL SLIDE STUDY
B.C. DEPARTMENT OF HIGHUAYS

Loggad/ Dwin, [ CKD Date of Investigatien March 2/67 l JOB NO. i 16
] SOIL DESCRIPTION SOIL SAMPLE |  DRILL TYPE
20 , 40 60 z 3y
] D T o T — DEPTH .O.l DATUM g E :...5
We = it W- 4 =2 n 492.9 Sl e 183 OTHZR TESTS
R RS m. 3z SURFACE ELEVATION m. gl 5|88
et ; 1 ~| GRAvEL (GP) medium to course 3
i’ : - | : : i sand, slightly siltu, grey, =]
] ! 1 i ; i _j' maximum size 1" g4, loose to ]
Ll L i) i 5 |.}l| medium dense, damp , M= 7 |Rec.= 17% S
i I [} : | 1 — * —
| i I | :
T T 11 ! = _
| =1 v i 5 -
— e = D. N=19 |Rec.=13%
| | ! | | | - 1 2 = e .= ]
= 1! r | : ]
i i 4 | -
Tl i SILT (ML) vyellow, hard, slight- ]
T - ly clayey 3 =31 |Rec.=255 -
I ] | ]
| | —
! Lo 6] vellow~black, few bits of g 1 &
1 o] ' :_ﬁ. : - lignite at 20' D4 V=33 | Rec.=50% =
I | | —
[ ! -
T T T
| | i }
| i I | _j
i i T
T j -
=]
| —
i | ]
| -
T 1 _"'_
| | | | -
I ] 1 i —_
| | .
| | - —_
| l i o
' —
| | 1 —
| | | =1
| -
L ! |
| ] ]
- i | e
| i | L _
| | | -
] ! -
| i | _
} [ i I I B
| i | ] i : -
| | | | |
| O | =
| i ! A | ]
i i1 : | nd
T i | i A
} [ 1 | ] - =
T [ I i N
B e i ] —
! : [ A {5 | 2
} a ; T T T : Al
1 | ! | 1 |  J 1 =
¥ K} | 2 t | Jo : J
T ! T T A = B | | | i
E= | =it LY
TA 4486 12/ 77
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Shale - occ. thin
silestone layers
Plant debris

occ. irregular
coal laminations

couly § silty lam
concretions

grades down to
siley 'ss. v.f.g.
scattered coal
laminations

coarsens down
.- m.g.

C.id-
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planar lam
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carb, layers
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Coal, dirty
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mcd, greemish
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. I.. grigroy
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stained sect.
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alt. beds m=c.g.
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m.g. shaley matr.
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