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1.0 INTRODUCTION

Hoggan Engineering and Testing Ltd has been retained by
Peter Kiewit Sons Co. Ltd. to log a series of NQ boreholes in
a potential quarry site in the Yukon North slope. Laboratory
tests were perform to evaluate the engineering properties of the
material for use as common rock fill (minus 6"), rip-rap (1-8 000#)
and armor stone (minimum 4 tons) for the construction of Arctic

islands.

This preliminary report presents the results which are

available to date on the project and includes:

- lTogs of the boreholes (11 holes)

- photographic records of some of the cores as received in
Edmonton (8 holes)

- laboratory test results completed to date on available
cores (6 holes)

- evaluation of quality and quantity of material available
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2.0 DESCRIPTION OF SITE

The proposed Kiewit Quarry in the Yukon Territories, is located
in a section of the Moose channel sandstone formations which rise
up to farm a 400-foot high hill in the otherwise flat tundra which

slopes gently northward from the ridge to the Beaufort Sea.

The site is located about 125 air miles west of Inuvik and

about 12 miles inland and due south of Kings's Point.

The quarry is to be developed in the lower part of the Moose
channel sandstone formation of Tertiary age, and published geological
reports by Young and Norris indicate that this formation contains
beds of relatively massif sandstone in layer several hundred feet
thick. The sandstone beds have been folded into a broad shallow
and closed syncline, which strikes in the general north-south direction,
with the northern end of the syncline dipping towards the south at an
average dip of about 15°. At the extreme southern end of the syncline

the beds are reported to dip gently towards the north.
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From high level aerial photographs(figure 1, scale 1"=5000"')
the site is visible on the east side of the Quarry creek and
appears as a series of southeast trending sandstone ridges (white
bands) which outcrop over a 6 miles of Quarry Creek. The beds
extend usually 2 miles east of the creek where they are cut by a
series of east trending faults and they can no longer be traced on
the photographs. The potential development site is located on the
most northerly part of the outcrop area where the formations, dipping
usually 15° towards the south, rise 200-300 feet above the level of

the local till plain.

On low level photographs (see Borehole Location Plan scale 1"=1000")
the sandstone ridges appears as light colored bands which have a plan
width varying from about 300 to 1200 feet, which represents thicknesses

varying between 50 and 200 feet.

In general four (4) major bands can be identified starting with

the most northerly band as follows:

BAND PLAN WIDTH ESTIMATED THICKNESS LENGTH
Northerly 1 1200 200" 9000'
Middle 2 250 50' 6500
Middle 3 300' 40’ 6000
Southerly 4 600" 100* 4000
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Towards the south and in the middle and southern part of
the syncline the 1ight colored bands are narrower because the
beds are probably not as thick. The formations are much more
faulted than in the northern site and as a consequence are difficult
to trace. One exception is the large white band which is about
4500 feet long and about 500 feet in plan width which represents a
bed about 100 feet thick. This should be drilled in future boring
programs, planned to investigate the potential for rock in the southern

end of the syncline.

In the proposed quarry site, the wider northern band is cut by
a deep valley about 100 feet wide and 40 feet deep and this probably
represents a major fault, although only a slight displacement in the
beds is visible on the photographs. Further to the east along the band
and about 1000 feet from this fault a series of at least four fracture
planes or additional faults cut the formation in a NE-SW direction.
Beyond this zone, the formation can be easily traced on the photos
and the thick bed appears to be continous over a distance of another
5000 feet. Although the thickness of the bed is not certain over

this great distance, since there are at least three areas where the
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formation is either lacking or is masked beneath a dark toned surface
waste material, it is believed from the information in Borehole 5,
that the formation may extend southward, under a thin layer of
overburden, to the thin white line which separated the overlying

dark band. Under this condition, the formation would maintain its
200-foot thickness and the southern 1imit of the main bed would be

more consistent with the information obtained in boreholes 8 and 10.

The formations dip to the south at angles which are usually in
the 13 to 17 degree range but in some cases range up to 20 to 25 degrees
in zones which are probably related to faulting or possibly inclined

sedimentation planes.

The light colored sandstone beds are separated by dark colored
bands of about equal thickness in most cases which are either composed
of soft weathered sandstone, conglomerates, shales, siltstones and

mud stones.

Because of the considerable depth of frost jacking in the area
outcrops of intact undisturbed rock are not widespread and are
confined primarily to the cuts in the river banks and occasionally

to the steeper slopes on higher ground which are associated with faulting.
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In the latter case the rock has been severely affected by frost
action and the appearance of rock in the larger exposures suggests
that the blocks must be detached from the main formation and that
they have rotated somewhat down slope and, hence in some cases, may

not provide reliable strike and dip information.

Most talus slopes (3:1 - 5:1) are composed of hard tough angular
slabs of sandstone which are usually up to 1 or 2 feet across and a
few inches thick. Most of these pieces are very sound and show very
little evidence of weathering, the edges are angular and not rounded.
In moving further up slope, the inclination usually decreases and
the fragment are smaller in size, visibly weathered and rounded, and
are composed primarily of a rusty reddish brown sandstone which is
considerably softer than the hard pieces encountered in the steeper

slopes.
The harder sandstone formations as viewed in some of the few near

vertical sections can be seen splitting into thin slabs up to 2 or 3

feet long and usually less than 3 or 4 inches thick, a reflection
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no doubt of the stratification. In the more massif thicker zones,
the rock breaks with a distinct curved or conchoidal fracture plane,
and the fragments were usually 6 to 8 inches thick, with a length
or width ratio of 4 to 5 times the thickness. These fractures

are therefore not related to the stratification of the beds but

are probably a result of mechanical forces broughtabout by freezing
and thawing and this confirms the tough resistant nature of the

rock.

Vertical fracturing of the formation,where observed, is very
variable, and in most instances is usually spaced at 5 to 8 inch
intervals due primarily to the severe frost action. In the more
resistant beds, blocks usually two or three times the thickness of
the pieces have been observed. It is considered that this may be
representative of typical condition that can be expected in the
massive sandstone layers in the quarry, but it is very difficult
to predict what can be expected in the deep permanently frozen section
of the formations when extrapoling from surface exposures which have been

subjected to such severe freezing and thawing conditions since the

e —
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recent glacial period. Only borings drilled down the dip of the
rar el LT

sandstone formations could determine the spacing of the jointing

in the beds.

Drainage of the site is mainly by deep cut gullies which drain
westward into Quarry Creek except in the northern and eastern limits
of the mountain where the overlying glacial till cover has a

characteristic dendritic drainage pattern which flows eastward.

../9



HOGGAN ENGINEERING & TESTING LTD.

File No. 3761

3.0 DRILLING RESULTS

Eleven widely spaced borings were drilled on the property,
ten (10) of which were located in the northern section, with only
one (1) hole being done on the southern part. The Tocation of holes
2 to 11 are shown on the attached copy of the low level photographs.
Most of the holes were located on the southern edges of the light
bands which correspond to the top of the formations and provided
more reliable information on the thickness of the beds and the
quality of the rock. In view of the time limitations, inclined
borings could not be done and apart from northern part of the
quarry most other potential rock sources in the immediate vicinity of

of the quarry, were drilled with only one (1) borehole.

The borings confirmed to a large degree what was developed
from the photographs concerning the stratification, and cross-sections
prepared from the field results confirmed that the major sandstone
member in the western part of the site is about 200 feet thick and

dips down towards the south at an inclination of about 15 degrees.
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Borehole 9 was put down on the Tow terrace just above Quarry Creek

and indicates that the bedrock dips down towards the creek under

about 70 feet of overburden. 1In this boring 34 feet of soft sandstone
and shale was penetrated before encountering the top of the solid

sandstone formation which was drilled for an additional 53 feet.

Borehole 5 was put down on the extreme east end of the sandstone
bed, and encountered good sandstone at a depth of only 75 feet.
This indicates that the underlying main sandstone bed visible on the
photograph is somewhat thicker than can be deduced from the photo
and suggests that the main bed may extend 200-300 feet further south
and in line with the thin discontinuous white spots which are visible
in the middle of the black band on the photo. Other borings would be
required to confirm this possibility particularily in the vicinity

of borehole 4.
Borehole 6, put down on the most westerly end of the band,

confirmed that the sandstone bed is of comparable thickness as in

boreholes 3, 8 and 10.
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4.0 TEMPERATURE RECORDINGS

One thermister string was installed in Borehole 1 for the

purpose of measuring ground temperature in the quarry and the following

results were obtained.
TEMPERATURE C°

Depth - Ft 27 Aug/83 28 Aug/83 31 Aug/83 6 Sept/83 9 Sept/83 20 Sept/83

7 1 0 0 0 0 -1
10 20 14 5 1 -3.8 -1
27 0 -3.5 -5 -5
35 8 5 0 1 0 -5

These readings suggest that a large proportion of the drilling
water was lost in fracture zones at the 10 and 35 foot levels, and
that it took up to three (3) weeks for these zones to refreeze after
the borehole was completed. The -59 reading is considered to be
representative of the minimum ground temperatures that can be expected

over the full depth of the quarry zone.
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5.0 ROCK DESCRIPTIONS

5.1 Weathered Zone

Most boreholes penetrated a variable thickness of broken
and fractured rock at the ground surface, and this layer was
contaminated to varying degrees with finer material derived
from the disintegration of softer rocks. In general, the
weathered zone is about 10 to 15 feet thick except in borehole
No. 6, where this layer is 43 feet thick. When considering
salvaging product from this zone, it is possible that between
20 and 40% of the material could be recovered, particularily
in the bottom half of the layer where most of the fines may have

accumulated.

5.2 Sandstone Formations

The sandstone formations are brown and grey colored, usually
fine grained and in the unaltered zones are classified as medium

hard. The brown colored sandstone sections usually produce shorter

o

cores than the grey sections.
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The borehole logs prepared indicate soft zones, fractured
and thinly bedded sections, and the lengths of pieces of core
recovered in the formations in the 2-4" size, 4-8", 8 to 16"
and plus 16 inch size. In addition, the calculated percentage
of plus 24" and 36" long cores are given together with the length
of the longest recovered, so that an evaluation of the size
distribution and an estimate of the maximum size of blocks that

should be recoverable from the formations can be made.

Drilling in the surficial weathered zone of bedrock returned
only a small percentage of cores and these were usually no more
than 2 to 4 inches long and reflect the thickness of the large
flat frost heaved slabs of rock which are visible on the grouhd
surface. Below this altered frost heaved zone, the borehole
encountered the principal sandstone formation which was drilled

to a maximum depth of about 217 feet in borehole 8.

/14
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The good sandstone layers, consist of uniformly bedded
relatively hard and sound brown to grey colored fine grained
rock, and show no signs of stratification with the exception
of the occasional thin conglomerate seams which is usually
less than one half inch thick. The actual Moose channel
formations,however; consist of a series of beds which vary in
thickness from a few inches up to a maximum of perhaps 5 to
10 feet at the very most and the core length in the boxes reflect
the thickness of these beds. Numerous fracture and fault zones,
and some thinly bedded sections were also identified in the cores
and these contained a Tot of soft fault material, which was separated

from the good sections and considered as waste.

In the poorer formations the sandstone develops a distinct
stratification and is thinly bedded, with the worst conditions
being encountered where very thin bedded seams of coal are present
and the cores can be broken by hand along the seams. In these

sections of the formations, and also interbedded with the good
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sandstone beds, are layers of rusty brown soft sandstone or

sand which is present in layers usually up to 4 feet thick.

Towards the base of the Moose channel formation,a series
of softer and weaker greyish salt and pepper colored coarser
grained sandstone was encountered and this was considered as

waste and was included in the unsuitable Tent Island formation.

The following table summarizes the results of the above

evaluation.

Borehole Overburden Length Drilled in Length of % % %

Thickness Sandstone Formation Waste (ft) Waste + 24" +o36”
(ft) (ft)

3 11 131 32.0 24.5 32 12
4 14 150 24.5 17.0 24 9
5 75 158 43.0 27.0 43 26
6 43 117 20.0 17.0 32 17
8 14 203 23.0 11.0 29 16
9 100 (till) 53 2.5 5.0 50 37
10 12 166 28.5 17.0 48 37
11 11 92 10.0 11.0 44 33
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6.0 PRELIMINARY TESTING PROGRAM AND TEST RESULTS

The quality of the sandstone formation was evaluated by
submitting sections of the cores to the standard tests used for
concrete aggregates. Samples were selected at various depths in
the holes so thay any variation in the quality of the rock from

the different beds in the formation could be determined.

The following tests were performed on the cores:

- unit weight and absorption
- compressive strength
- tensile strength by "Point load Tester"

- crushing tests to determine percentage of fines to be
produce during crushing

- loose unit weight of crushed material to evaluate bulking
factors

- Los Angeles abrasion tests to evaluate resistance to breakdown
- sulphate soundness tests to evaluate resistance to weathering
- freeze-thaw to determine resistance to freeze thaw cycles.

YAV,
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The following brief table summarizes the majority of test

results obtained to date from the laboratory tests:

Borehole Unit Weight Specific  Absorption Unconfined Los
(pcf) Gravity (%) Compressive Angeles
Strength Abrasion
(psi) Loss (%)
3 150-152 2.4-2.5 2.4-3.0 10 000-19 000 33-37
4 149-151 2.4-2.5 2.8-3.7 9 000-16 000 40-42
5 145-150 2.2-2.4 3.0-3.6 5 000-12 000 36-43
6 150-155 2.4-2.5 - 10 000-13 000 39-42
7 140-150 2.2-2.4 3.5-6.0 7 000-11 000
8 15-153 2.4-2.5 2.8-3.2 10 000-14 000
10 150-153 2.4-2.5 2.6-3.1 10 000-14 000

The test results are all shown on the table of laboratory tests

which accompany each borehole,
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6.1 Discussion of Test Results

Tests on the sandstone cores gave specific gravity values
ranging between 2.4 and 2.5, with unit weights between 148-153 pcf.
These values are considered typical of well cemented tough sandstone. :
Absorption values reflect the varying porosity of the sandstone
for adequate quality rock. However, freeze-thaw tests carried out
on typical sections of core from boreholes 3 and 4 indicate that
after 12 cycles there is no sign of any breakdown or splitting.

In addition, freeze-thaw tests reported by NRC in 1966 on Aklavik
sandstones and shales indicated that there was an increase of about
20-25% in all sizes of a well graded minus 2 inch sample of rocks
used in their tests after 400 cycles of freeze-thaw. This suggests

that the sandstones are quite resistant to freeze-thaw cycles

(see attached Figure 3).

/19



HOGGAN ENGINEERING & TESTING LTD.

File No. 3761

The significance of the higher absorption values obtained
in some of the softer sections of the formations will be evaluated
once the sulphate and freeze-thaw tests have been completed on

these cores.

Crushing of the cores to minus 1 inch in a jaw crusher produced

a considerable number of flat platy pieces and a grain size

distribution as shown on the figures which accompany the borehole
logs. Loose unit weight determination carried out in a relatively
small container gave values usually in the 80 pcf range but these
are considered low in view of the shape of particles and the size
of the container used for the test. Values of 100-110 pcf is
considered morewrgglj§§jgigér minus 6 inch material, and this would

indicate that an average bulking factor of about 35-40% would be

a reasonable estimate for the solid sandstone formations.
Unconfined compression tests ranged usually between 10,000 to

14,000 psi typical of resistant or strong formations, with values

decreasing according to the degree of weathering, alteration, and
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the strength of the moderately strong beds. Tests with the point
load tester indicate that on samples of the uniform brown or grey
sandstone the strength perpendicular to the core axis is about the
same as that measured axially, and this confirms that in the
unstratified homogeneous sandstone beds the rock is dense, well

cemented and sound.

In cores exhibiting some form of stratification, the tensile
strength was reduced and as the stratification became more pronounced,
the cores could actually be split without developing any load on
the testing unit. Los Angeles abrasive tests indicate Tosses of
between 33 to 43% and all values were in the same range regardless
of the color or length of cores selected. It is interesting to
note that the abrasion loss on a sample of the short broken pieces
of core from borehole 3 was in the same range as the other tests
carried out on long pieces of core. However, a significant increase
in the abrasion loss was noted for the softer and weaker grey salt
and pepper colored coarse grained sandstone, and a value of 67 was

obtained.

.../2
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Although the test values on the cores are at the maximum
limit (40) considered acceptable for adequate quality rock, the,
test results are considered to be higher than_n;imglg since the
crushed samples contained numerous flat particles which were
easily broken in the test. This increased the Tosses in the tests*
and hence is a rveflection of the partic]g?shape,and not a physica]ﬁ

weakness of the rock itself. If similar tests were performed on

equidimensional fragments, the results would be expected to be

lower and more representative of the minus 6 inch crusher run rock™

which is to be produced at the quarry.

Experience with rip-rap indicates that rocks even with losses
between 45 and 75%, have satisfactory service records and, from
observations of talus slopes in the field, together with the g
encouraging laboratory test results from the freeze-thaw and %
sulphate tests, it is considered that the homogeneous uniform
sandstones of the Moose channel formation will be adequate for

use in construction of the islands.

../22
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7.0 QUANTITY ESTIMATES

Calculation of proven preliminary and potential volumes
of in-place rock have been made using topographic information
supplied by Les Consultants SOGEAM Inc. and the results of site
survey work carried out by P. Kiewit field personnel. The following

assumptions were made in calculating volumes :

- the results of widely spaced borehole reasonably represent
the rock conditions along the strike of the formation,

- the sandstone beds dip at an average 15° towards the
south, and that the formation continues beneath the
overburden to at least creek level,

- faulting has not interrupted the beds nor decreased the
quality of the rock as represented in the boreholes,

- quality of rock has not diminished significantly from that
tested in laboratory,

- quantity of talus and weathered and fractured rock, covering
the formation, and the thickness of unsuitable rock within
the beds, has not increased from that observed in borings
completed to date.

../23
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The following table summarises the in-place volumes of
rock which can be recovered when excavating to a depth of about
300 feet in the formations, together with an estimated of the
quantity of talus which must be removed to expose the top of the

main sandstone member.

ESTIMATE OF IN-PLACE ROCK QUANTITY (million, cubic yards)

KIEWIT QUARRY Section Section Section Section Section Section
Kings Point A-A B-B c-C D-D E-E E'-E' Total

(900') (600') (900') (2300') (3500') (2500')

Talus 1.5 0.33 0.47 0.85 0.91 0.44 4.50

POTENTIAL ROCK

Level 100' 0.8 1.75 3.07 2.77 - 1.54
Level 200' 1.65 1.88 2.00 2.77 - 1.72
Bottom of pit 0.37 1.60 - 1.94 - 0.69
2.82 5.23 5.0/ 7.48 - 3.95 24.55
ADDITIONAL
POTENTIAL ROCK
Level 100 0.37 - - 2.77 5.90 1.54
Level 200 0.70 - - 3.83 9.91 1.72
Bottom of pit 0.67 - 1.65 1.94 6.74 0.69
1.74 - 1.65 8.54 22.55 3.95 38.43
Total Rock 4.56 5.23 6.72 16.02 22.55 7.90 62.90

.../24
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To arriye at the volume of recoverable in-place rock these
figures must be reduced by between 15 and 25% to account for
material contained within the formation which is considered as

waste.

To arrive at the volume of rock which will be stockpiled,
it is necessary to increase the volume of in-place rock by
between 30 and 40% to compensate for bulking, and then to further
reduce this by about 20% which should represent the percentage of
reject minus 1 inch material which will be lost during blasting,

handling and crushing.

7.1 SIZE OF ROCK

The quality and probable in-service performance of a given
rock source can be evaluated from geologic evidence correlated to
laboratory tests and service records, but the prediction of the
percentage of various sizes and weights that can be recovered
from the in situ rock is difficult because of the many factors
involved which cannot be evaluated easily from a series of

boreholes. In this case, the task is even more complicated

../25
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since there are few outcrops which can be inspected to determine
the degree of jointing and fracturing present in the formations,
and the variation in both horizontal and vertical directions of

the quality of the rock cannot be observed.

In addition, whatever outcrops could be found had, in all |
but a few cases,been severely fractured and split after many
thousands of cycles of freezing and thawing. However, those |
large blocks which remained on site were usually rectangular g
in shabe with the length and width usually 50% greater than %
their 4 and 5 foot thickness. It is from this information, %

together with the length of some of the Tongest cores recovered,\X

5

that an attempt has been made to predict the probable size and

ua—""/

weight of rip-rap which can be salvaged from the quarry providing ;

the most advanced blasting techniques are employed to minimize /

shattering of the rock.
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It is considered that in the boreholes producing long
cores, no more than half of the beds will remain intact after
blasting and that the following sizes may be recovered provided

least equidimensional blocks can be produced:

ESTIMATE OF PROBABLE SIZE AND WEIGHT OF RIP-RAP

at

26

Borehole + 24" - 24" + 36" + 48" Estimate size & Weight
+ 36" (4000 #) + 48"(9000 #)
3 32 58 12 0
4 24 76 9 0
5 43 57 26 12 5% 1%
6 32 68 17 3
8 29 71 16 10
9 50 50 37 31
10 47 52 37 25 15% 4%
11 44 56 33 8

Considerable variation in the above estimated rip-rap sizes
should be expected particularily in the Tower sections of the
formations where the logs of all the holes indicate that rock is
definitely of inferior quality to the top section. The majority
of large rip-rap and armor stone will nost probably be found in
the top of the beds, i.e. on the south side of the formations in

areas which have not been affected by faulting and jointing.
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8.0 CONCLUSIONS

From the results of the widely spaced borehole, the following

conclusions and recommendations have been known:

1.

A 200-foot thick sandstone bed dipping 15° to the south
and located on the most northerly section of the
quarry contains the largest quantity of hard sandstone
rock in the area.

Two (2) other thinner sandstone beds (50') interlayered
with waste rock overlie the main sandstone member on

the eastern half of the quarry and these can be recovered
although considerable waste will be involved in exposing
the beds.

On the southern part of the quarry site adjacent to
Eagle Point, another 100-foot thick sandstone bed may
contain up to 8,000,000 cubic yards.

Initial laboratory tests indicates that the sandstone
rock is of acceptable quality for the construction of
rock islands.

../28
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5. At least 20,000,000 yards of sandstone can be recovered
at the site without inyvolving Targe stripping quantities,
and an additional 35,000,000 cu yards may be recoverable
but stripping quantities will be considerable.

6. On the basis of core length recovered, it is estimated
that between 75% and 85%.of the rock will be minus 24 inches
and 15-25% will be between 24 inches with about 5-10% greater
than 36 inches in the more resistant and thicker beds located
usually at the top of the main sandstone formation.

7. Laboratory tests indicate bulking in the sound unfractured
section will probably be in the 35 to 40% range.

8. Losses of material during blasting, handling and crushing
to minus 6 inches material are estimated between 20 and 30%.

Hoggan Engineering & Testing(1980) Ltd.

No&1 L. Journeaux, P.Eng.

NLJ/fp
File



ROCK STRENGTH CLASSIFICATION

ENGINEERING GROUP OF GEOLOGICAL SOCIETY
‘LOGGING OF ROCK CORES FOR ENGINEERING PURPOSES® -

Uniaxial Compressive Strength

TERM - " MN/m? Ibs/in? kg/cm?

Very weak <1.25 <1825 < 128
‘Weak 1.25t0 5 1825to0 730- 128to 51
Moderalely weak 5 1to 125 730 to 1825 51 to 128
Moderately strong 125 to 50 1825 to 7300 128 to 510
Strong . 80 to100 7300 1o 14600 510 to 1020
Very strong ' 100 to 200 14600 to 29200 1020 to 2040
Extremely strong > 200 > 29200 > 2040

ROCK MASS CLASSIFICATION

. ENGINEERING GROUP OF GEOLOGICAL SOCIETY
- 'LOGGING OF ROCK CORES FOR ENGINEERING PURPOSES’

_DESCRIPTION DISCONTINUITY SPACING
M
Very thickly bedded 20
Thickly bedded 0.600 to 2.000
Medium bedded '0.200 to 0.600
Thinly bedded 0.060 to 0.200
Very thinly bedded 0.020 to 0.060
Laminated . 0.006 to 0.020
Thinly laminated 0.006
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M.1.T. GRAIN SIZE CLASSIFICATION

Disintegration of rock sample from willow fan gully near Aklavik, Northwest Territories, Canada, by freeze-thaw cycling in laboratory (Test
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CLIENT:
PROJECT:

Depth
@

riy
25'-25'4"
26'6"-27'

75"

28'5"-28'9"
29'3"-30'
BOI- 30!!‘“

30'8"
311r-310m

35
35'5"-35'9"

37
37'5"-37'11m
38'8".39"2"
40'10"-41°7"
110"

42-42'6"

43
44-44'4"

Y5456
459"
52-524"
524" 52'8"
53'9"-54'3"

53'10"-54'7"
54'9"

56'-56'¢"
57'

69'8"-70'2"
70'"
75-75%"
757"

31'5"-31'9"
845"
84'11"-35'8"
94!

orim9rst ¢

97'8"

99'6"-100'
105'-105'¢"
109'-109'¢"

109'9"

112
119°-119'¢"
11910"-120'9"
120'9"-121'2"

120"
120'5"

127
127'3"-127'9"
128'5"-128'9"
133'9"-134°10"
135'-135'6"
135'8"

137
137-137'%"

Note:

PETER KIEWIT SONS CO. LTD.

YUKON QUARRY

Description

Solid conglomerate

Solid conglomerate & sandstone
Solid grey fine to med. grained
sandstone, salt & pepper

Solid grey fine to med. grained
sandstone

Solid conglomerate & sandstone

Fine to medium grey sandstone
& conglomerate

Soft medium grained sandstone
Soft medium grained sandstone
salt & pepper

Medium soft, medium grained
sandstone

Fine grained grey solid
sandstone

Grey sandstone & conglomerate
Grey sandstone & conglomerate

Solid conglomerate, coarser
grained cemented limestone
Solid conglomerate, coarser
grained cemented limestone
Medium soft conglomerate
Fine grained grey solid
sandstone

Sandstone, salt & pepper
Sandstone

Conglomerate & sandstone
Conglomerate & sandstone
Sandstone & conglomerate,
medium to coarse grained
Sandstone & conglomerate,
medium to coarse grained
Sandstone & conglomerate
_medium to coarse grained
Conglomerate & sandstone
Medium soft sandstone, fine-
medium grained

Sandstone & conglomerate
medium to coarse grained
Sandstone & conglomerate
medium to coarse grained
Sandstone & conglomerate
medium to coarse grained
Sandstone & conglomerate,
medium to coarse grained
Conglomerate & sandstone
Medium grained sandstone

Sandstone & conglomerate
Fine & medium grained
sandstone - grey

Fine & medium grained
sandstone

Solid medium sandstone

Fine grained sandstone
(stratified) salt & pepper

Fine grained sandstone
(stratified

Sandstone & coal .
Sandstone & solid conglomerate

Sandstone & conglomerate,
medium to coarse grained
Sandstone & conglomerate,
medium to coarse grained
Sandstone & conglomerate,
medium to coarse grained
Sandstone & conglomerate
Sandstone & conglomerate
Sandstone & conglomerate

Sandstone & conglomerate
Sandstone

Medium grained sandstone
Sandstone & solid conglomerate

® Oven dry sample.

Bulk

Relative Relative

Bulk

BOREHOLE 2

Uniaxial Point Load Unconfined Los

Compressive Tests
Diametral Axial

(psi)

Density Specific Absorption
(Ib/ft3) Gravity (%) (psi)
167.1 2.681 0.44%
165.8 2.660
166.5 2.668
17400
163.8 2.627
157.8 2,53
148.5 2.382
6400
149.2 2.391
156.1 2.504 1.87
162.7 2.609
156.0 2.499
156.1 2.503
151.3 2.427
3500
152.3 2.440
152.5 2.446 2.19
152.4 2.444
152.5 2.446
9200
148.6 2.383
148.1 2.375
150.5 2.412
148.3 2.379
6300
147.8 2.371
148.1 2.375 3.50
153.0 2.452
2800
152.6 2.443 3900
151.7 2.431
149.1 2.392
5700
155.9 2.501
156.9 2.517 1.97
154.6 2.477
141.9 2.276
152.3 2.442
152.4 2.442
7600
163.1 2.615 0.60
155.7 2.497
156.7 2.514
162.0 2.596
i7100
7800
7800
155.4 2.491
156.9 2.516
137.2 2.200
156.8 2.513
6900
152.6 -~ 2.447 2.30
153.3 2.458

13600

2800

6600

3700

4000

Compressive Angeles
Strength Freeze Abrasion
{psi) Thaw (% wear)

Sulphate
Soundess
(% loss)

14300
13700+
12400
F/T

4900

6600%

13500
5100*%

F/T
F/T

8600
6200+

7500
7300

4000+

5500

2900+

4400+
5100

FIT
8000

8600+

8000

5500+

4700+
9800

FIT
6000+

7100
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CLIENT: PETER KIEWIT SONS CO. LTD. BOREHOLE 3

PROJECT: YUKON QUARRY 1of 2
Bulk Bulk Uniaxial Point Load Unconfined Los
Relative Relative Compressive Tests Compressive Angeles  Sulphate

Depth Densit Specific Absorption Diametral Axial Strepgth Freeze Abrasion Soundess
(11) Description (1b/£t3) Gravity (%) (psi) (psi) (psi) Thaw (% wear) (% loss)
13 Fine grained solid sandstone 162.4 2.604 2.76
16 Fine grained sandstone 16000
16'7-17 Fine grained sandstone 150.1 2.406 10000+
19'4"-20°1" - 149.0 2.387 FIT
20 Fine grained sandstone, solid 151.2 2.425 2.92
23'3"-23'11" 149.5 2.396 FIT
240-24"" Finé grained light brown solid

sandstone 151.5 2.430 11400
24'9"-25'3" Fine grained sandstone (with

closed ferric joint) 151.5 2.427 ' 10900+
25'7" Fine grained sandstone 19000
30 soft weakly cemented sandstone

with haematite 0
33-33'10" 153.6 2.462 FIT
35 Fine grained grey sandstone 16500
35'"-35'10" Fine grained grey sandstone 151.7 2.431 18800 16400*
37'-37'%" Fine grained sandstone 149.8 2,403 10500
41" Fine grained sandstone with

conglomerate 151.2 2.426 2.56
42.5' Fine grained sandstone, solid 151.9 2.436 2.44
43430 151.1 2.423 12500
43'0"-43'10" 151.6 2.430 F/T
47'-54 12800*
§47'3" Fine grained grey brown

sandstone 12800
47'6"-43'0" Fine grained grey brown

sandstone 153.3 2.457 17500%
48 Rusty bonded grey brown fine

grained sandstone (jointed

rusty seams) 4700
53'¢" Fine grained grey sandstone 18000
53'11"54'5" Fine grained grey sandstone 150.4 2.411 17300+
S54'8"-55'3" 150.9 2.418 FIT
55 Grey fine grained sandstone,

solid 150.5 2414 2.39
56'-56'4" Fine grained sandstone 151.2 2.425 13300
6l 150.4 2.413 2.69
61'-61'6" 153.5 2.459 o FIT
65'11"-66'5" Grey brown sandstone

with rusty bending 150.7 2.416 14600 16400*
66'6" Grey brown sandstone

with rusty bending 14500
69'-69'4" Grey fine grained sandstone 150.2 2.410 10700
7 Fine grained sandstone, solid 150.2 2,408 2.69
75 Grey fine grained sandstone 17800
75757 Grey fine grained sandstone 151.8 2.433 17500 14400+
77-77 Grey fine grained sandstone 151.7 2.433 12200
78'¢" ~Rusty bended sandstone,

horizontally bedded (cleares

along rusty planes) 5300
79" Friable rusty brown sandstone, '

rusty 0
80' Fine grained sandstone, solid 149.3 2.394 271
82'-82'¢" Grey fine grained sandstone 150.4 2.410 21300 17100%
32'-86' 10400
828" 152.9 2.450 FIT
83-83'%" Grey fine grained sandstone 151.5 2.430 13300
36'-86'6" Grey fine grained sandstone 151.6 2.429 19100 19100+
86'8" 19200
91 Grey fine grained, solid 149.0 2.390 2.90

Note: ® Oven dry sample,



CLIENT:
PROJECT:

Depth
v

92'-93'4"
103

104'3"
104'6"-105
109'9"

1o -111'1o"
13

1g
118'3"-118'9"
zr
128'-128'¢"
128134
129
129'7"-131'1"
1333
133'¢"- 134
1358

141'6"

PETER KIEWIT SONS CO. LTD.

YUKON QUARRY

Description

Fine grained sandstone
& conglomerate

Grey brown fine grained
sandstone

Grey brown fine grained
sandstone

Grey brown fine grained
sandstone

Grey brown bended sandstone;
some ferric bands which are
joint planes, badly jointed
Grey brown fined grained
sandstone

Grey brown fine grained
sandstone

Rusty ochre brown sand
(loosely cemented)

Grey brown fine grained
sandstone

Fine grained sandstone, solid

Grey brown fine grained
sandstone
Grey brown fine grained
sandstone
Bended rusty sandstone; loosely
cemented with ferric bands to
- 12mm, fractured, highly ferric

Grey brown sandstone with
ferric bands small pebbles -

- coarse black sand

- uniform material

Crushed sample

040

40'-90°

90'- 140"

0-140'

Note:

Sandstone {(crushed)

(see sieve analyses
S.A.#2949(a) - 2 crushed
core (in lab.), 7% sand

S.A.#2949(b) - crushed
from 33" length of core
at 33' depth, 6.1% sand)

Sandstone {crushed)

(see sieve analysis

S.A.#2950 - 2 crushed
core (in lab.), 7.5% sand)

Sandstone (crushed)

(see sieve analysis
S.A.#2951 - 2" crushed core
(in lab.), 7.9% sand

Poor quality core

{miscellaneous crushed)

(see sieve analysis)

S.A.#2955 - 2" crushed core
(in lab.), 3.7%

® Oven dry sample.

Bulk

Relative Relative

Bulk

Uniaxial Point Load
Compressive Tests

Density Specific Absorption Diameter Axial

(Ib/ft3)  Gravity (%) {psi) (psi)

150.8 2.416

151.5 2.430 2.96
16300

151.8 2.432

152.3 2,441

151.0 2.420
11900
15300
13800
0

151.4 2.429 15000

152.1 2.440 2.54

153.8 2.464
15300

152.2 2.439 13000
1300
5200
10000

LY

81.4 2.389 3.27

(loose

density

of crushed

samples)

77.5 2.381 3.58

loose

density

of crushed

samples)

78.9 2.409 3.33

(loose (bulk

Density relative

of density)

crushed

samples)

80.0 2.411 3.71

(loose density

of crushed

Sample)

BOREHOLE 3
20f2
Unconfined Los
Compressive Angeles  Sulphate
Strength Freeze Abrasion Soundess
(psi) Thaw (% wear) (% loss)
FI/T
7400
13500
14900+
16200+
FIT
11800
14000+
15100+%
12400+%
FIT
15100%
33.4
37.6
35.4
36.8
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CLIENT:
PROJECT:

Depth
@0

0-
15

20°-20'6"
208"

21
210-21'"
22'4"-23'2"
25'-32
25%m-25'10"
26'0"

322
32'5"-32'11"

33-33'9"
43

435439
46"

46'6"-47"
48'6"-50'9"
S54'6"-55"
5565

553"
56'-56'4"
60'
65'-65'6"
65'9"
67'-67'4"
67'11"-68'5"
68'38"
68'10"-69'8"
74'7"-75'1"
75'6"
77-77'6"

32
82'3"-82'9"
82'6"-90"
30'0"
90'3"-90'9"
938'-98'6"
100'9"-101'3"
102'-102'¢"
102'6¢"

108

H3'9 11420
118

Note:

PETER KIEWIT SONS CO. LTD.

YUKON QUARRY

Description

Fine grained sandstone
solid, reddish

Grey fine grained sandstone
(some coarse particles)
Grey fine grained sandstone
(some coarse particles
Grey fine grained sandstone
(medium hard)

Fine grained brown solid
sandstone

Sandstone

Pale brown fine grained
sandstone

Pale brown fine grained
sandstone

Brown grey fine grained
sandstone

Brown grey fine grained
sandstone

Fine grained sandstone

Grey sandstone, fine grained
some conglomerate

Grey brown solid sandstone
Grey brown fine grained
sandstone, some ferric bands
Grey brown fine grained
sandstone, some ferric bands

Grey brown fine grained
sandstone

Grey brown fine grained
sandstone

Grey brown fine grained
sandstone '

_Fine grained sandstone
Grey fine grained sandstone
Brown grey fine grained
sandstone

Brown grey fine grained
sandstone

Brown grey fined grained
sandstone

Brown grey fine grained
sandstone

Brown grey fine grained
sandstone

Brown grey fine grained
sandstone

Brown grey fine grained
sandstone

Brown grey fine grained
sandstone

Brown grey fine grained
sandstone

Brown grey sandstone (some
rusty coarse grains cemented
in sandstone matrix)

Brown grey sandstone

Grey brown fine grained
sandstone

Grey brown fined graingd
sandstone

Fine grained sandstone(closed
joint at top of specimen)
Fine grained sandstone {with
closed joint)

Brown grey sandstone

Brown grey sandstone, jointed
(joint planes are rusty

ferric bands)

Brown grey sandstone seam
(between sand layers)
Sandstone

Bulk

Relative Relative
Specific Absorption
(%)

Density
Ub/1t3)

149.8
146.8

147.3
148.5
158.0

148.3

149.1
148.9

150.5
150.8

145.2
151.2
149.6

148.6
148.6

151.5

149.1

149.7

151.4
150.8

150.1

150.2

147.0

150.0

149.6

151.0
147.8

153.21

Brown grey sandstone (immediately

below fractured sandstone with
rusty joint planes & above thin
layer of conglomerate)

® Oven dry sample.

Bulk

Gravity

2.403
2.352

2.362
2.382
2.535

2.377

2,389
2,388

2.414
2.419

2.326
2,424

2.398

2.384
2.384

2.427

2.391
2,399

2,428

2.417

2.408

2.407

2.357

2.404

2.399

2,421
2.370

2.457

3.16

3.53

2.33

3.12

3.71

BOREHOLE &

1of2
Uniaxial Point Load Uncenfined Los
Compressive Tests Compressive Angeles  Sulphate
Diametral Axial Strength Freeze Abrasion Soundess
psi) (psi) (psi) Thaw (% wear) (% loss)
10600 8900*
10300
10000
F/T
9800
8100 11700+
6600
11800
11900 12800+
7400
12000
3500
11500%
FIT
15800 14600+
10600*
15400
. 12200
16200+
15200
9100
14100 15500
13300
FIT
15600 17100*
13500
10900
15900
13500 13300+
11300
15300
13100 14900+
6300
2300
3000
10700
7800
9200
12300



CLIENT:
PROJECT:

Depth
1)

. 122
126'11"-127'5"
129-129'4"
135'%"

137413711
1391394
L46'-146'6"
146"

147'6"

155
157'-157'¢"
157'6"

157'8"
159'10"
160'-160'6"
160'7"

163'3"
163'6"-164"
166!
174'-174'6"
1747

178"

200" ®
200'3"-200'7"
200'9"

209

209'4"
210'2°-210'8"

PETER KIEWIT SONS CO. LTD.
YUKON QUARRY

Description

Sandstone

Sandstone

Sandstone

Brown weakly cemented
sandstone

Fine grained sandstone

Fine grained sandstone
Grey fine grained sandstone
Grey fine grained sandstone
Grey {ine grained sandstone

Solid sandstone with
conglomerate

Fine grained sandstone,
brown grey

Brown grey fine grained
sandstone

Brown grey fine grained
sandstone

Grey brown sandstone
Grey brown sandstone
Grey brown sandstone
Brown grey sandstone, fine

matrix with coarse medium grains
Brown grey sandstone, medium

grained (with closed joint)

" Grey shale (broken

Medium grained sandstone
Medium grained sandstone
Medium grained sandstone
soft/ weak

Medium grained sandstone
medium soft with coal
Medium grained sandstone
Medium grained sandstone
Medium to fine grained
sandstone with coal
Mediumn grained sandstone
Medium grained sandstone

Crushed Samples

0-80'

80-113

Sandstone crushed
S.A.#2956 - 7% sieve #u4

Sandstone crushed
S.A. #2960 - 6.9% seive #4

BOREHOLE &

20f 2
Bulk Bulk Uniaxial Point Load Unconfined Los
Relative Relative Compressive Tests Compressive Angeles  Sulphate
Densit Specific Absorption Diametral Axial Strength Freeze Abrasion Soundess
(Ib/ft3)  Gravity (%) (psi} (psi) (psi) Thaw (% wear) (% loss)
148.9 2.388 3.21
149.5 2.398 9300
147 .4 2.365 7600
5600
146.5 2.350 6600
147.3 2.362 8000
148.8 2.386 11400
11800 10600
9100
152.0 2,438 3.14
149.5 2.398 10200
12800
15600
14600 12800
152.0 2.438 13700
12800
15400 11400
155.3 2.491 9300
136.8 2.194 8.15
152.2 2.442 6200
8100
145.1 2.328 4.28
147.5 2.366 3.61
151.6 2.431 9000
7000
e
147.1 2,360 4.98
7600 5100
146.7 2.353 5000
78.8 2.346 3.90 40.5
(loose density
of crushed sample)
80.6 2.364 3.99 42.1
(loose density
of crushed sample)
80.2 2.288 5.55 67.3

1e3-211

Soft sandstone (salt & pepper)

S.A.#2960 - 6.9% sieve #4

(loose density

of crushed sample)
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@ HO GG AN APPEVITiD!X

OFFICE BOREHOLE RECORD BOREHOLE No: @

REPORT NO.: PR

CLIENT: Peter Kiewit Sons Company Ltd. DATE OF BORING: 9-10 Sept, 1983

SITE AND/OR PROJECT: _Quarry Investigation, Yukon B DATE OF WL READING 13 Sept, 1983
SOIL PROFILE SAMPLES | LABORATORY AND FIELD
\ z
! o T LTS
o> { < iwwES TEST RESULT
- | zo3 | 2L z ; > | < ¥po< A INSITU FIELD VANE S,
1823 & | x| & Ir 2329
£ | F<¥ g | e Elwlw| W ! iz525 12 LARBORATORY VANE. C, |
g | £Xx O SOIL DESGRIPTION { 5 cla i) 3 g =X - : |
ool 2ad g 9 ZIZ1Z|Q SIESZE T WATERCONTENT W |
S loaglE o 'zl e TUB| w4 ATTERBERG LT
- Lo " wE M
o ] ‘ T T T ARARRIE SCALE %
VD Cround Level (090 100 100 ‘00 oo
U ' - :
b . overburden of soft sandstone , 224 478 8716 216 coRe
n © D trageent with some sand _-_~ | ! in n n " o
Lo~ ol volds . ; |
J i 3
- . f - .
(fun R S R - ~ 3
7 Sandstone: Crey sandst one n Nop L 70 U 0 0
T 24 Fracturced into pic >Ce !
- less than 3" - 4% 3 ;
~— — - PR . I
» 17: Thin bed of sand - NOI 21100 271 0 0
- 4 )™ 2 100] 71,
e —— —-»—-«_.4,4' - s e H H
] Salc, nubt(n* nj_lt'tﬁl osoft 3 !
- sadstae, thinly boadd with blak 3 NO| 4l 83(12
“-QE soate casily split. 3 “
e 24-28: soft aaglovrate arca 3 ﬁ
3 29-58: Siltsonc hinly bedded :
5 n : !
e H i H
EREE . N el g ‘ : !
- LD ~4 i - -
= . NQ| £ 92 ; ‘
40—: 15 ‘—_“ i t
- 42: Mud secam 4" - . g :
- . ~ i ' t
1 : NO 6| 100 - - ' - -~
56 — "
-] -9 i
— —
- -
-~ -
- , -~ | ) :
415 N 70 - - - -
0 59-67: Mudstone very broken T { ! i
] — | i
_ ! 3 ! '
— - f
. . \ Y 8100 - - =, -
31 -‘“"{"i 67-75: Sott sandstone broken 3 N(‘g 8; 10 ; :
187 ) thinly bedded — 1 H !
- ‘i‘; - ‘ ; , ' :
— o — | ,j ! i !
3 Y4 - : | 1 I
— : B
3 ﬂﬂst Te: Mxdium ham & kmxﬂmxmm": o ; 1 j
3 to fine graind with sare J Ngl | 98 90 19 19 6 58
7] -42 plus 24" lay ares ' ! ’ ‘
- A -26" phe 36" lag camres oo ‘ 36
- =3 e : i l
o =#84-86: Brown sandstone soft - Nl )85 41 3 (20 a7 1
. bedded with coal - J | I !
Q0 | i : ] !
UNDHA NED SHEAR STRENGTH
DATUM: . , . , VERIFIED BY: . o KFa




OFFICE BOREHOLE RECORD

APPENDIX

BOREHOLE No: @

REPORT NO.:

cueNnT Peter Kiewirt Sons Company Ltd.

DATE OF BORING 9-10 Sept, 1983

SITE AND/OR PROJECT:  Quarry Investigation, Yukon i DATE OF WL READING: 13 Sept, 1987
SOIL PROFILE SAMPLES J S LABORATORY AND FIELD
- - R T U TEST RESULTS
1 | juEs0
- | zaom | I z > e INHOY 2 IN SITU FIELD VANE. S,
: 255 8 Elwlml g A 12032| 1 LABORATORY VANE. Cy
g < © RIPTION = M g A
R SOIL DESCRIPT 5 2151515 9 |iste > WATER CONTENT. W. %
& | WhE | < 5/Fi3|l g © ox3z
wog T . v . , O zlx i@, T7Y —  ATTERBERG LIMIT
» {Cont.1nuat 1on of Borehole #5 : wp Wi
- o - GRAPHIC SCALE%
Dip X 1% 000 100 100 100
903 . ] 107 98] 91 20 T a0
. == . = : :
- 22 92-105: Sandstone thinly bedded ! 25
3 = 4§ NO | 11! 100] 87 17 2 7|
3 == 3 a
106 — -]
- E’:;‘: - -
1 ... B2 =l B !
— 15 f“'ﬂ"‘" — ! 38
3 L - 31 N0 12 98l e s o n e
- Sed 108-109: Thinly bedded zone —
1167 with coal 7 29
. 201112-115: Rusty brown soft 3 |
-] sandstona - Y
- 113=116: Vertically fractured < § NO ! 13/ 100 89 o 0 gol 48
. >+ 118: Conglomeratce bed 3 L4
1207 7 l
7 n |
3 = | 59
. 3 I NQ | 14] 99| 90 jo 6 0 B4 3
1307 . 18
pus. . - . [
- }Qe‘ 133-1Jo: Sandstone very . ] 1 {‘
- 3 A fractued ad sad scars ] 4 _ i
- -~ ‘ ' i
- 3N !1s 95l g J6 fo e =
4 s . e : i :
Hﬁf e 12: Rusty brown sand - b ’
3 i 3
- ' =31 | _
3 - A ‘ 34
- T NQ 16100 90 3 12 18 60 38
1561 10° =1 s .
-t — } X { .
- — ] :' f : . - -
3 a0 s
3 3y 38
3 3N 17 100091 0 42
1663 =1 |
3 eyes I Mud seam (6" 4 : i ;
3 = 168 Sandstong,black soft ! |
- == grey, salt and pepper o
. == thinly bedded NO | 181 100 93 7
1764 oo
3 | |
- | ! | ! . 29
n : NQ | 19] 100; 98 0 5
ot : ! I
184 E l f | | ; .
UNDRAINED SHEAR STRENGTH
DATUM: . ... . NERIFIED BY:

kPa
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HOGGAN

OFFICE BOREHOLE RECORD

APPENDIX

BOREHOLE No: @

REPORT NO.:

cLiENT: Peter Kiewit Sons Company Ltd.

SITE AND/OR PROJECT: Quarry Investigation, Yukon

DATE OF BORING: 9-10 Sept, 1983

DATE OF WL READING: 13 Sept, 1933

oot d oot 1ﬁ1|nlnn§

nd of Borehole 3 233 ft.

b o ] oo oo

SOIL PROFILE SAMPLES J! . LABORATORY AND FIELD
N [ el T=0 TEST RESULTS
. oot T [;i?‘i&%?— e ST e Uane @ i
= gzg a % x| N {7§mg S AN SITU TIELD VANE, S :
. < . = 4 L2 M . S i
T | E<Yla Elwl Gl e 723325 3 LABORATORY VANE.C_ |
E | <Ez|C SOIL DESCRIPTION é S e|l@mi g la 2EL0 - ,
G| waw g g z cl2lo o =5§9;~;'§ U WATER CONTENT W &,
O Sud b il o> Lz
Wag | £ . . o ziao e T781 — ATTERBERG LIMIT
2. 6 {Continuation of Borehole #5 } \ C1owpw '
R - :
. Fme s GRAPHIC SCALE %
: o [ (OB O 100 100 100
4 — ) PR £ s
; 31| g 19 100 ug g’s ,]120 r‘h
] == 1 04-186: Thinly bedded sandstomp ! £ ‘
3 - NG 200 1ol 62 e 40 18
197 = , % 2
3 - P ,
3 - , ] )
- — NQ 21 Loiy 87 0 0 1] 34
: 3 ! e R
3 3 ol ek ! 2
?‘Gj '__‘ NQ 22 1UU [ask 7 ‘0 72 23 i
3 Hﬁ 201-206: Sandstone vertically 3 L V7
~ 1y fracturcd - : ,
] R = i -
- - . i ot i 23
— 2 [0V e Yo . .
: . N,‘ 2_)! 9) )b; : ;67‘ 6
21 = L
. 5 | . L
- = : :
E a1 | |
. N ’ oo
> 31 Mg 24 100 32 19 173 46
2207 wead 220 Conglomerate bed = ! : ; I
3 | | . 1
- i X 4
aJ% % g
- 31 ~a2s 99 61 0 530 35 |
1 230-233: Very soft rusty brown] ; , ‘ i
ar sandstone | E
‘ i

VERIFIED BY:

UNDRAINED SHEAR STRENGTH




CLIENT: PETER KIEWIT SONS CO. LTD. . BOREHOLE 5
PROJECT: YUKON QUARRY

Bulk Bulk Uniaxial Point Load Unconfined Los
Relative Relative Compressive Tests Compressive Angeles  Sulphate
Depth Density Specific Absorption Diametral Axial Strength Freeze Abrasion Soundess
(1) Description (Ib/ft3)  Gravity (%) (psi) (psi) (psi) Thaw (% wear) (% loss)
12'5"-13'5" Fine grained grey solid
sandstone 149.5 2.398 3.00 14300 9300 11700
2421 Fine grained grey solid
sandstone 148.2 2.378 7700
213m-217" 3.02
22'-22'5" Fine grained grey solid
sandstone 10900 10700
23'-23'5" Fine-medium grained brown
solid sandstone 150.9 2.42 3.06 15100 13300 11300
3y Fine grained grey soft
sandstone, stratified 2800 3300
34'2"-34'6" Grey fine grained sandstone 156.3 2.518 4.73 11100
45'-46' Identical, very soft sandstone 160.4 2.572 4.05 2500 3300
69'-69'8" Grey brown sandstone 147.9 2.372 4.20 10000
70 Grey sandstone, trace of
conglomerate 9300 7600
72'-72'8" Brown sandstone 144.2 2.312 6.34
73 Brown-medium grained
soft sandstone 5400 2900
76'-76¢'8" Brown sandstone 145.6 2.336 394 8600
775" Brown solid sandstone 12600 11400
86'-87'5" Brown soft sandstone, trace
of coal 138.5 2.222 6.02 6400 7200 5500
99'-100 Grey sandstone 144.7 2,321 4.66 9100 6800 6400
100'4"-100'8"  Brown grey 146.8 2,354 . 4.52 6200
105'9"-106'9" 140.5 2.254 5.57 8200 7500 6600
19-120 Brown solid sandstone
fine grained L44.1 2.312 4.02 10700 9700 8000
132'-133" Brown solid sandstone
fine grained 151.6 2.431 3.03 14900 12900 12800
146'- 147" Brown solid sandstone
_ fine grained 150.3 2.410 3.22 16300 6900
158'-159" Fine grained grey solid
sandstone 148.4 2.38 2.87 13200 11400 14200
164'-165' Fine grained grey sandstone
some stratified 148.1 2.375 3.338 10100 9700 8400
173'5"-174'5"  Grey sandstone 151.4 2.428 2.91 14800 12000
175 Grey fine grained sandstone 20300
182'-183% 149.4 2.397 2.93 16900 11700 10000
196'5"-197' Fine grained grey solid
sandstone 2.74 15700 14200 11500
205'-206' Fine grained brown sandstone 151.3 2.426 2.95 17300 12300 12000
221'5"-222 Brown solid sandstone 150.6 2.416 3.40 15700 10500 10600
229'-230' Grey fine grained sandstone 145.2 2.329 4.01 10300 8580 10200
Crushed Samples
10-28' Sandstone (crushed) 80.0 36.1
(see sieve analysis
S.A.#2964 - 2" crushed
core (in lab.), 6.4% sand)
82'-126' Sandstone {(crushed) 75.0 43.3
(see sieve analysis
S.A.#2965 - 2" crushed
core (in lab.), 7.3% sand)
130173 Sandstone (crushed) 76.4 38.5
(see sieve analysis
S.A.#2966 - 2" crushed
core (in lab.), 5.5% sand)
183'-22¢' Sandstone {crushed) 76.0 33.9

(see sieve analysis
S.A. #2967 - 2" crushed
core (in lab.), 5.0% sand)
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IKIEWIT (QUARRY
DEPTH - 57.9M
BOREHOLE® G
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160

[ 19.2m |

[ 1] : 1 5|
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ehole No. 6 8 ft. - 190




HOGGAN

OFFICE BOREHOLE RECORD

APPENDIX !

REPORT NO.:

BOREHOLE No: @

cLienT. Peter Kiewit Sons

Company Ltd. =

DATE OF BORING 11-12 Sept /83

SITE AND/OR PROJECT. Quarry Investigation, Yukon DATE OF WL READING 13 Sept /83
SOIL PROFILE SAMPLES ! LABORATORY AND FIELD
— -y Z
: Tecl,e-0 TEST RESULTS
- 2% e NEZE
” zow | £ z > 9 i 250«a &0 INSITU FIELD YANE. S
L | Q%d ! < o c| & A Ps5ue i
r | 2 g Sy lm w2533 LABORATORY VANE, Gy,
E | $Xac | SOIL DESCRIPTION  © clélal 3 4 az.C !
wo| how gk zir 2l 520359 O WATER CONTENT W o |
o | owh | & O 21 o 19 x5y i
Lo E 5} ziax e TTSD i ATTERBERG LIMIT !
n i WP WY
B U AL .
” . GRAPHIC
Dip Cround Level % L Y 1O =0 100 ‘H\\oo{ ¢ S‘Co’éLE 9';00
03 : 3 7= MAX
. Overburden of broken sandstone 7 -' — A28 ale 216 come
] with voids i | ' oo e
- -1 .
3 Water return to bottom p | ‘
-4 - ¥ X
of hole — N r -
1. =8 BRCEE-OBL M3 s o lO_
3 Sarbtone: Brown fractured w1th saFe o I '5’ :
= roken zaes, mediun hard E % ;
] saostae ad oroken : o ] 16
3 o
] Poar reaovery elov 0 ft. NO| 20 90] 43! 9 0 0 29
o] Sae 16 to 24" lag ooxres —_' l it'?
3 in 10 to 28 £t. gpth - | P
. . 3 ¥ -
o et |
5 3§ N0 3] 8358 s 28
— -
364 — §|NQ| 4|100] O ©
3 {29, " 3 NQ| 5| 92|46 0
3 33: Mud seam (2") e NQ| 6| 92{29 0
5 . NQIU 7| 58(19 0 0
40‘5 —: NQ| 8 331 7 o 0
1 16° posm Sastare: Grey to brown sardstae, fFirg 16
3 graired, rediun hard - NOo| 9| 8974 0 43° 20
3 44; erate bed (0.5%) -
- 147: SJ_l stane podket —
. ol . v
504 ° -
= ‘3). Fractured at 45 - NO| 10| 58|47 0 a7
m Maxdmum axes wually 0" g 3
: with sare longer axes below 80ft. 3s
. ~32- Plis 24" layg axxs . NQI 11| 98193 L 44 18
60 -17 Pl 3" lag axes =
3 4 - : [ 22
3 3 1 I Noj 121 100]97 32 s
- . ! 2
76 =
—~ o . . o -~
- 173: Fractwoed 60° =l ' i
— — ! i H
3] 3. ‘ i P32
T =l BRERIIRcE 16 @60 17
S =1 ; i S
3 41 ! |
. =N B n
~ B 8 5-84 . Practured sandstone — [ i : i L‘
= =N BN ! 4 S
- | Q NQil1 98|88, 37 i’n. 7
17;J;~ i - J | ! 1} Ii 45
UNDRAINED SHEAR LTHENGTH
DATUM VERIFIED BY: ks !



;"_ ~o I APPEND :
! | |
'Hl, HOGGAN *
! J OFFICE BOREHOLE RECORD | BOREHOLE No: @
| S— ! :
| REPORTNC:
i
CLIENT _ Peter Fiewlt Sons Jompany Ltd. , , DATE OF BORING 11-12 Sept /83
1 3 17 ~
SITE AND/OR PROJECT Quarry Investigation, Yukon RATE OF WL READING. += Sept /83
SOIL PROFILE SAMPLES LABORATORY AND FIELD
ped
: x TEST RESULTS
> i g wm"fg ES ULTS
= | zow | £ z > e INHoZ A IN SITU FIELD VANE S,
T |35 s Flwjwl| % ‘Y2033 T LABORATORY VANE, C,,
E | 2| O SOIL DESCRIPTION | @ - ala|@|d &FEcQ - ] )
G| mEw| g N Zc 3210 o l52z22 ) WATER CONTENT. W, %
(=] s - w ~ -
BETE ‘ , 3 zla @i T7K| . AT'ERBERG LIMIT
‘ o | Continuation of Borehole #6 ‘ WP W,
, T GRAPHIC SCALE %
.| Pip % | % lon =0 100 100 100 100
™ 3 314 9y 88 S T b
] . _ . ) , '
= Longer cores in this zone 3 N B
= 3 1 oo
q21° ] ) | |
. » NG IS 98 956 2 8 118 g 53 |
ey et ~4 } ] S
10T = i J :
-1 1 . : i
- - ) - ? \ A
349 R 104 Thin sand bed . j | , L2
» =N B Nd 16 8¢ 78 2 4 !8 67 23
n - ! i : i 3t
117 = l o z :
- — § : i :
- =N H. Lo o4 r |
— — ‘ ; 5 ; ,
3 3 S i sy
= 31 N0 17 10d 87 ;i 2 e 2
12t . . — : L i
7] == 121 Thin sand soam . ; : 1
3 . : : ‘ {
= a7 L | 1
I J N0 18 94 o7 21 lo !
- » | i §
13 3 ! ;
3 J . l__ |
- - 1‘ I ' ‘l . i
- . | ‘ ! ;
. 3 ! . ; : .
3 B I, 19 23 80 30 e 30
1 464 b 138-14 7 Rusty brown sand _" : 1 ‘ 1 : i !
-1 A = ‘ i i i
- T 1 . ’ ; ! L
-y R — I i i i -
— S ? ‘ !
m = | | , LL®
: — Plg\i )d a9 70 ; 0 163 37
- - - : i E : {
e - | . E .
J 3 i i b, —
] | = P 1 .
= ; = : ‘;1‘ '
3 | j" NO 2L 100 36 is a3 0 %
166 == - ; | @
-] 1 Formation of grey sandstone - b !
e k)with same thin beds of coal P ‘
3 .. I\yland severely broken cores ml L
3 12° Plperween 160 - 168, 3 g iNe 22 100 26 0o 0
e =1 I :
- = ! ! : i
B ‘ 3 | N0y 23 10d 81, 6 a0
] W - - N Oy 2 3, . , | |
1o [5% 178-180: Conglomerate bed - ; L

UNDRAINED SHEAR STRENGTH
DATUM: e S, VERIFIED BY: . S kPa




HOGGAN

OFFICE BOREHOLE RECORD

APPENDY !

BOREHOLE No: @

REPORT NO.

CLIENT: Petor Kiewlt Sons

Company Ltd.

DATE OF BORING

11-12 Sepr/83
13 Sept/83

SITE AND/OR PROJECT: Quarry Investigation, Yukon DATE OF WL READING:
i
SOIL PROFILE SAMPLES | LABORATORY AND FIELD
. ‘ Z
[ TEST RESULTS
- Tk € w2
e | zow i £ z ~ | e 20« & INSITU FIELD VANE 3. |
. |oza | < o x| & IAI1D23WO ;
r |E<5 | : Elww) Y M Z2033 T LABORATORY VANE, Cy,
Fl<zz |0 SOIL DESCRIPTION B sglalol d 4 |E-Q] -
W | oaw|E et ZlFr 2|3 coz 9 O WATER CONTENT. W %
A TV O 3! O |Ox5Z
[v8} - . . " b} 4 o LY
ez 5 1 Continuation of Borehole #6 ¢ | ® e ; & W;QLN”ERB&RG‘JN”
B8 AR SN S
N GRAPHIC SCALE %
- Dip oo % | r"” O 100 100 100
|~ = |
-1 - . . . .. 23 10C i - -
- Cont tnuation of grey medium = IR R | l
- ; -4 !
- to coarse grained sandstonc =
3 Ji N0t 24 9872 7 i
~ ~ ‘ ;
19T = § 5 \
i . o : ; H - e e
- nd of Borehole 3 193 ft. - j |
- i - : i i
] - - | : 1;
. = L i t
g ~ : | '
3 s ] i !
= ; = *
et : : - :
— : ‘ — i
3 C 3
— % 3
- : -
— . - i
- i — { i {
- 4 : ;
- — I l |
= g I
3 | 3
et i = ‘; 1 : i i
- f ~ ¢ i ;
- ; i 1
3 7 i
- .: i j
E 3 E
7 3 : : @
— ! — | H 1
5 | 3 |
= ! e i
: 3 : |
= n ; i | !
— - i s H i
——y — i ! 1 i
— — : ; |
-— ; i e i . | :
. o : L |
3 o 3 I s
1 ‘ - ‘ !
= | 3 0
- | 3 ¢ b
Z | - E 1
- — { | § | .
L " ) ¢
JNDRAINED SHEAR 3TRENGTH
DATUM: VERIFIED BY:

kPa




CLIENT:
PROJECT:

Depth
(&)

19

26'-26'6"
47'-48
55

66’

75'

85
93'6"-9¢'
101'e"-102"
108
125'-125%"
149

158'6"

l68'6"
176'0"
179'0"
182'¢"
189

PETER KIEWIT SONS CO. LTD.

YUKON QUARRY

Description

Brown moderately hard
sandstone

Grey sandstone

Brown fine grained sandstone
Grey fine grained sandstone
Grey fine grained sandstone
Grey brown sandstone,
moderately hard

Fine grained solid sandstone
Grey fine grained sandstone
Fine grained solid sandstone

Brown sandstone

Grey to brown sandstone

fine grained, long core

Brown fine-medium grained
sandstone; trace of conglomerate

Grey conglomerate
Grey sandstone with coal

Crushed Samples

0-60'

60'-120

167'-190

Sandstone (crushed)
(see sieve analyses
S.A.#2961

6.6% {th sieve)

Sandstone (crushed)
(see sieve analysis
S.A.#2962

6.5% {4 sieve)

Sandstone (crushed)
(see sieve analysis
S.A.#2963

6.9% 4 sieve)

BOREHOLE 6

Bulk Bulk Uniaxial Point Load Unconfined Los
Relative Relative Compressive Tests Compressive Angeles  Sulphate
Density Specific Absorption Diametral Axial Strength Freeze Abrasion Soundess
(Ib/ft3) Gravity (%) Apsi) (psi) (psi) (% wear) (% loss)
150.2 2.407 14600 10400 10500
153.3 2.457 14900 13800 12000
151.6 2.430 16300 14800 12900
152.0 2.436 16300 14200 13200
150.9 2418 16000 13000 12600
152.4 2.442 16300 8300 11800
148.8 2.385 14100 8300 9100
151.6 2.429 13900 12000 10300
153.5 2.460 15100 11400 12200
153.0 2.452 10800 9800
155.8 2.496 13900 14400
152.7 2.447 15100 12000 11900
151.0 2.422 16000 12100 10600
160.8 2,576 6100 8700
160.0 2.565 6200
9400 7100
153.9 2.466 11200
154.0 2.467 8100
79.5 2.376 3.93 39.9
(loose
density
of crushed
samples)
79.3 2.355 4,12 41.6
(loose
density
of crushed
samples)
78.6 2.371 4.84 38.6
(loose
density
of crushed

samples)
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: ; KIEWIT QUARRY
i DEPTH - 15-28.am

BOREHOLE*® 7

T
'
B
- . s " rlsirimior g i e i
Note: Very poor recovery
See borehole record description

Borehole No. 7 5 ft. ~ 93 1k,



APPENDIX i
OFFICE BOREHOLE RECORD BOREHOLE No: @
REPORT NO.:

CLIENT. _Peter Kiewit Sons Company Ltd.-—- -~ --— . - . DATEOF BORING: 13-14_Sept, 1983
SITE AND/OR PROJECT:  Quarry Iuvestigation, Yukon DATE OF WL READING 14 Sept, 1983
SOIL PROFILE SAMPLES , LABORATORY AND FIELD

T RESUL

T- ] c ,waﬁ'ig TEST RESULTS

- | zam | T z > w300« & INSITU FIELD VANE. 8,

w 1 5z> 1% o | B | AlZzLC

oL .:;E,’ e Elw | w9 1 Zo;s O LABORATORY VANE, C,

o o SOIL DESCRIPTION oiaela | < |2 ‘

& | ZEGIF (ﬂ S>3 8 2|Z052] O WATERCONTENT. W % |

o | Juk | Z - olr |2l e 99138 "

wog | £ ) zl o |x S —  ATTERBERG LIM!IT |
s} 1 WP WL ‘\‘
1, - GRAPHIC SCALE % s
Dip | % O0>0 100 100 100100 i
3 X = : T l i
. Overburden of soft - i 2-4) 408 il | =16
4 .2 broken sandstone ] 1 L I o ;'" — ]
: 3 M 1’ 19 | b= { ”' e - ) ;
. . N(] Y38 o 0- - o %
lﬁi‘ Fractured sandstone - T ) ! ;
» Medium hard J0 NG 3 o742 %‘3 25 1 17 -
- — 1 i
3 . . I . | : ,
31 18° Mikstar:, shle, soft groy sandstaed { ‘ Lo ; !
- ag'ﬂ sad lawrs - Ng 4 13 _ - - _
2t t18: Conglomerate scam (1) - P ; |
\ — | \ !
5 H18-33: Very soft sandstone -] i "
— ' 3 N sbos3 ! - - - -
- ] - S :
7 ‘ - f H : 3

Sem | RNy 6 72 - - - - ‘
d i 3 — | : ;

- P 33-42: Mudstone ] ! ! "

= | 3Ny 7100 - = = -
3 BE BE S REICTi. - - = -
-1 | i 7] i

163 L — Nol ol toog - - - -
B i i _ - | i i
. o 142-65: Vory soft coarse - ! : |
e 1 i - i i
— . sandstone — NO| 10! 1004 ! - - - -
. Lo 3 |
= ~ 1 I

503 = IRV - - - =
— - i !
=167 3 INoj12t 83 - - - -

- i 3 | ‘
60— — o ‘
- | 3 NQi 13, 40 l - = - -
- ! 38 i
- — 1 i1 i — - - -
] . 7 - ‘ NQ. 14 1 83 i
- CTIe5-78: Very soft conalamerate 4 ! ! o
-~ . ) — | t !
‘ il NN i -
74T - 3§ notis) 74 - - -
- “' = N ! ‘
= n ‘ i
= ; J N6 5! - -
- ©478-93: Sand, mud seam and wil B f Lo ‘

86 soft. sandstone 3 Ne17, 38 - - - - :
- =F I Do ’
] il (NSRS R |
- ‘ T fgiN18 13 | - - - - !

{ t i H ! {

- | i : | | !
o~ i i - - o - Q . - !NQ 1.9 42 ! i
e | Lnd of Borehole 4 92 ft. =R RGBT al e ;
UNDRAINED SHEAR STRENGTH |

DATUM: e o .. . VERIFIEDBY: L L KPa ;




Relative Relative
Specific Absorption
Gravity

CLIENT: PETER KIEWIT SONS CO. LTD.
PROJECT: YUKON QUARRY
Bulk

Depth Density
(1) Description (Ib/£t3)
11.5 Fine grained brown sandstone
=123 Fine grained light brown

solid sandstone 151.3
i2'3*-1z'10”
24'-24'4" Fine to medium grained

brown sandstone, medium hard 139.3
2#!“"_24!7"
25 Soft conglomerated

{not enough material)
29 Very soft grey sandstone
29'3"-29'10" Soft brown sandstone
55 Medium soft sandstone
55'-55'¢" Medium soft sandstone 148.7

55%"-55'8"

Bulk

2.426

2,235

2,386

(%)

.54

4.19

BOREHOLE 7

Uniaxial Point Load Unconfined Los

Compressive Tests
Diametral Axial

(psi) (psi}
15700

10700
5300 8200
1300
17300

Compressive Angeles
Strength Freeze Abrasion
(psi) Thaw (% wear)

Sulphate
Soundess
(% loss)

10900

7600

6900




KIEWIT OUARRY
DEPTH - 18-80.2m
BOREHOLE* g

N e e , [, 1 B

L R A IR oy B -

B

Borehole No. 8 6 Ft. = 3160 FE.



Borehole No. 8

Em

Note: 3 Coreboxes missing

Continuation 179 ft. - 218 ft., 256 ft

= 263 ft.

o

—
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OFFICE BOREHOLE RECORD

APPENDIX !

REPORT NO.

BOREHOLE No:

CLIENT: Peter Kiowir Song Company Ltd,

DATE OF BORING: 12-16 Sept, 1983

kPa

SITE AND/OR PROJECT  Jiarty Investigation, Yukon DATE OF WL READING- 10 Sept, 1983
SCIL PROFILE SAMPLES LABORATORY AND FIELD
by g e e pd
T o, ST R T
_ LT c ““,_EEEE TEST RESULTS
" zoU z é > | = guﬂ_ﬂg A IN SITU FIELD VANE, S,
. o< ' @ swa
£ |8%e g Elw| 5| @ [AN12823] 2 LABORATORY VANE Cy,
E | <z |0 SOIL DESCRIPTION clal@|{d la(zec? - )
Dhw|E zi> = Taz2P O WATER CONTENT. W. 9
wd wo o [ Q e BHOE L4
a —ulte | & O 2w D0 i
wog | E O z! o |« 3 ~ ATTERBERG LIMIT
3] wWp W[
S " GRAPHIC SCALE %
R o | % OB O 100 100 100__ 100
-1 . — - - - M A X
i < Overburden of broken = IR e W 2 core
q = Sandstone e
. : 7] o I
- - ey
HE o Fractured brown sandstone 3 90 | 0 0 0 0
12 : : “n
i 13: Conglomerate seam (0.5") ] s v
] Bandstone: Brown to grey sadstae:, = :
] medlium hard,” fixe qrainecH I
7 : , 7 100 | 84 6 ©of52 1113
0 19-20: Vertical fracture 3 : ;
319" 7] i 8 ;
3 w23: Rusty brown sand (4") 3 i | !
i ~23-24: Soft sandstone very ] : - 20
- Fractured ~ ' ’
3 ) . - 9¢ 5 iho 47 18
3 10° P*°P8: Conglomerate seam (0.5") = 99 8)', & e
75 E |
. - ? | .
3 3 i |
. : 100 | 79 ‘ "
e { S
3 v . . U 8 19 9 2
46 RO: Lost of drilling water — L
= ;‘ = | ?
- ! =297 Plus 24" long cores o | ‘ 20
] - 981 86 4 0 18 68 31
Bion ~-16° Plus 3¢" long cores — 33
3 . @
e B o 27
3 - 107 96 4 3 36 57 41
6t - ‘:
- - | ! M
] ] 05-77: Practurcd sandstone } | !
- N Bralso break,vertically— |
- -, - — 98 7% 23 116 ie
— R - ! - i
76 W ] — | |
3 1 73-74: Sand and soft sandstonoed 4 :
] he| 74: Conglomerate scam (0.5") 3 ‘ f :
- r_‘xﬂ = ! i i 36
- - - i - A i
- 7 100 | 82 21 g 48 2
& - , _
- . 82-84: Soft sandstonc, very 3 : .:
] b X broken and brown rusty 3 E -
— | sand — ‘: ; 17
- ‘ - 10 {97157 423 18 jo [ 30
et — i E i
9] - 1 ! L
UNDRAINED SHEAF STRENGTH
DATUM: e S . __ VERIFIED BY:

SORMAN WADE TRANSTEX 15
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HOGGAN

OFFICE BOREHOLE RECORD

APPENDIX i

REPORT NO..

BOREHOLE No:

CLIENT. . _Peter Kiewit Sons Company Ltd. . DATE OF BORING:15-16 Sept, 1983
SITE AND/OR PROJECT ~ Guarry Investigation, Yukon DATE OF WL READING16 5ept, 1983
H
SOIL PROFILE SAMPLES | LABORATORY AND FIELD
e & oxed TEST RESULTS
- 1 ; - ONEIE .
ol zowlZ z >~ | ¥ 2L« A INSITU FIELD VANE. S,
- 9<Z(Lu < Q el @ |APLze
I e Elwlw!l Y - Zo0=2 2 1 LABORATORY VANE, Cy,
ol <Ea | @ SOIL DESCRIPTION gialm) 3 102 <ap9
Lol @i E z Ziz2|lo o 5222 o WATER CONTENT W. %
o) ] S0 Z
odg i ' _ i : o zZl ez | TZFD — ATTERBERG LIMIT
2% | Continuat ion of Borchole #8 © WP—CVL
= ) GRAPHIC SCALE %
et DD L I 100 00100
3 Jh ol 10 9757 En BE
] 3 ’ [ S
e = 24
- = - - 5
. 7*e1 98: Conglomerate seam (0.5") 3 QL 100 65’? } % ¢
1002 - . g ?
3 JT‘—} 100-104: Very fractured 3 ?
] e sandstone in thin bedd |
— *105-112: Vertical fracture . ;
] o i 20
3 { J 4 Mo 12 100 85 0 5 B2
3 — i
. »-i—. 3 i
] 3 1
. I1114-117: Vertical fracture . |
- L « 3 R r‘ i
3 e ' o4 I No| 13 109 73 4 o s
126 15~ 118-120: Vertical fracture — 17
= oxydate - 4 i
s - i m=
— . 30
3 3§ No | 14l 100 82 { 3 62 17
1363 N =3 : B 27
= 133-140: Fractured sandstone | 1
- . with vertical fracturd | N
-] {134 Very soft rusty brown - E i
- ¥ sandstone 3 , :
— it - NG| 1Y 1000 7Y 0 18 22
— {3 — ' ¢
L =
. see} 145: Conglomcerate scam (0.5") ‘ g 18
3 4§ o d 1oy 99 o e 55 48
» =an| 152 Conglomerate seam (0,5") 3 ? %"
3 3 ‘ f 16
] - | t 30
3 H4f Hol L7 g oo 6 10 '
1669 —] ‘ 17
. eeal 1021 Conglomerate sceam - ’
3 - !
= = | 2
] 4y hNol1g 99 9g ° e » v
- v — ; 23
1H axa| 171: Conglomerate scam — ‘
- -] o 8
- - NQ | 19 109 ()a 2 6 92 29
1 180: Conglomerate seam (0.5") j
. UNDRAINED SHEAR STRENGTH
DATUM: _ VERIFIED BY: , - «Pa
]
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OFFICE BOREHOLE RECORD

ARPPENEXY

BOREHOLE No:

REPORT NC.

DATE OF BORING: 15-16 Sept,

1983

SITE AND/OR PROJECT ouarry Investigation, Yukon DATE OF WL READING 16 Sept, 1983
SOIL PROFILE SAMPLES J' LABORATORY AND FIELD
A TEST RESULTS
- N e S I =
w zaw | T z > w0« 4 IN SITU FIELD VANE, S,
§z> | & o | & A 2288
r | E<¥| & Elylw| W i/\z523 00 LABORATORY VANE, Cy
E | <FEc|O soIL DESCRIPTION claie| 3 g ixeQ - ;
wo|oaw g z = g S g g%gzg D WATER CONTENT, W, %
o W L ~ D
wog | £ . . i o zZ| e T78| — ATTERBERG LIMIT
%1% | Continuation of Borchole #8 , Cl wpw
C B ; GRAPHIC SCALE% o
. Dip % 1% 000 100 100 100 100
q 12° 3 FNQ | 19 109 98 S r
3 3 |
- ~ i
3 4 Mo | 20 10d 99 L U ;
1903 12° |*°*1 190: Conglomerate scam (0.25" 7
] 3 oo
-_:_ —: 24
= J FMNQ| 24 99 98 0 o ‘9 67
2084 sael 201: Conglomerate scam (0.5")— : ‘ 18
J 14 |oes| 204: Conglomerate seam (2") 3 1
-] tractured = ! , 17
. 20| 208: Thin conglomerate scam (04" NQ | 22 100 99 ) 0 9 50 21
216 3 ;
-4 - i :
— - |
. . . -y .
3 216: Thin mudseam - ‘ s
- SO — e ee—— WNQ 23100 82 0 0 69 32
» Mudstone, soft sandstone ] ! i
22 €y - . . !
- | Shale and conglomerate = : !
- ‘ - ! | —_t
- ; - |
—4 - i H
- : 4 §Ne 24 104 - - - -
23 ; ] |
] = |
- — 1 { ;
~ — | = i
- 3 o 25 10c - - - -
24 , - b
3 ; 3 : !
3 | 38 !
- P — | |
- L 3 " od
= o 3§ 26 10d -
256 o —F
3 o JF
3 ‘; 253: Coal bed (0.5") 148 | i
- ) ! i .
4207 3 f 0! 27 100 - - = -
20 © =N '
- § — t | : : :
-4 ! e : ! ' ; i :
- } - — e R - ! f ’ : H i ;
. | }}ind of Borehole O 263 ft, =5 j
3 o 3 . . C
270 i 4 ] L
UNDRAINED SHEAF STRENGTH
DATUM: . - VERIFIED BY: ‘

kPa

i

¥




CLIENT:
PROJECT:

Depth
)

147 145"
26'5"-27"
353505
56'5"-57°
71'5"-72
34'5"-85'
98'-98'5"
12-112's"
125'-126'
141142

149-149'5"
159-160

179-180"

196'-197'
205'-206'

2{5-216'

26}’

PETER KIEWIT SONS CO. LTD.

YUKON QUARRY

Description

Fine grained brown solid
(very hard) sandstone

Fine grained grey solid
sandstone

Fine grained brown solid
sandstone

Grey solid sandstone

Brown solid sandstone
Brown solid sandstone

very hard

Brown solid sandstone, very hard
Brown solid sandstone

Fine grained grey solid
sandstone

Brown solid sandstone

fine grained

Grey sandstone fine grained
Brown solid sandstone

fine grained

Fine grained brown solid
sandstone

Grey sandstone fine grained
Brown solid sandstone

fine grained

Fine-medium grey sandstone
some conglomerate

Shale

Bulk

Relative Relative
Specific Absorption

Density
(Ib/£13)
151.3
150.4
152.2
152.1
152.7
152.6
154.8
150.7
150.9

1587
150.8

153.1

151.5
151.1

1503
149.3

Bulk

BOREHOLE 8

Uniaxial Point Load Unconfined Los

Compressive Tests

Diametral Axial

Gravity (%) (psi)
2.426 3.05 13800
2.412 3.55 10300
2,441 3.13 16600
2.439 2.77 19400
2.449 3.03 19400
2.447 2.51 24200
2.484 2.80 20100
2.416 2.92 20700
2.42 2.92 16100
2.433 2.89 15900
2.419 3.18 15700
2.456 3.29 13200
2.429 3.04 16300
2.424 3.00 14400
2.426 3.07 18800
2.39%4 2.82 16900
43800

(psi)

13200
7800

14000
13300
12700
19105
11000
11600
10800

11000
1100

8000

10900
8400

10800
13600

Compressive Angeles  Sulphate
Strength Freeze Abrasion Soundess
(psi) Thaw (% wear) (% loss)

9100
6000
12700
13300
9600
10200
10900
14500
12700

12400
10200

10200

11600
13800

13100

11100
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HOGGAN soreroLe no. (Q)

OFFICE BOREHOLE RECORD

REPORT NO:
cLienT: Peter Kiewit Sons company Ltd. DATE OF BORING 18-19 Sept, 1983
SITE AND/OR PROJECT: Quarry ‘avestigation, Yukon DATE OF WL READING <4 Sept, 1983
SOIL PROFILE SAMPLES | 5 LABORATORY AND FIELD
b TEST RESULTS
_ o> T OINEEE
zow | X z > |« Y00« A INSITU FIELD VANE. S,
ui OZ@ 92 O o ost A J)Emg
r | EfS e | w| W MzZo2 IS 0 LABORATORY VANE. C;
e LTy | O SOIL DESCRIPTION ala || 3 o IILQ N
Dl oEw = z|>i |3 o9 C WATER CONTENT W.
) wes < 51~ 351% 0 D>—%% ‘
wog | g S zlao (o IT7F — ATTERBERG LIMIT
2] | Wp Wi
o . GRAPHIC SCALF % i
\vi e | % D00 100 100 100 100
= = T - MAX
- ] I | 2-4  4-8  8-l6 >6 CORE
: i : i AN in in ' n ' n
— vy Permafrost: 3 | |
o i
. it . . . = '
3 o Frozen silty and clayey J {
10-_ Clacial €111 with some 3 !
] il grey silty clay in :‘
] botton 10 feet., 3
. n
3 A —
3 $ 3
2073 -
pe Vs 3
- P -
. i 7]
3 -no logss of water 4 |
20 ‘6/‘; during drilling of -
) - o . e i H
. £y this hole — i
- e fa -1 ! ;
- Py -y t
3 ERRE |
. A 4 i i
- 5 - ; :
3 % = ‘ |
40 A - 3 '
3 ; zf I |
s % =
3 3 o
3 - ;
503 - ;
- -~ ! :
— — I : i i
~4 1 . i i
= 3 |
60— 7 — :
= g 3 i G
] / - Lie7, O 0 0 0 0
3 Dip i 3 ’ i
, b= ‘
- pint - . ‘ 0 0 0 o
3 e *, Very soft grey sandstone - | 2 3100 -0
703 “':; Athinly bedded, shale, {racturdcd ‘ : ;
3 i in 2-4" long pieces - | i - E
- ~ i ; ;
m = 370 0 o o o o §
3 - | ' ;
.~ i f '
= = | |
= - 4100 0O o 0 0 0
- - | . .
3 — 5 100 . 0 0 0 0
— — i
—d j : } . ;
- , o
q0 7 — G183, 3% o in 0 0
UNDRAINED SHEAR STRENGTH |
DATUM: ___ VERIFIED 8Y . KB ‘




HOGGAN

OFFICE BOREHOLE RECORD

APPENDIX

BOREHOLE No: @

REPORT NO.:

CLIENT:

SITE AND/OR PROJECT

Peter Klewii Sons Company Ltd.

uarry Investigation, Yukon

DATE OF BORING: 18-19 Scpt, 1983

DATE OF WL READING. 24 Sept, 1983

SOIL PROFILE SAMPLES ‘; S LABORATORY AND FIELD
- T c ;uﬁ% TEST RESULTS \
o« | zom| X z > | ¢ L0« A M SITU FIELD VANE. S,
oz a o x ./)EUJO
| ez | « = Tiw (A zo62D o 8
T | &<t i« Eilw|lul Y ZoZd T LABORATORY VANE, C,
E|$Ez |0 SOIL DESCRIPTION slaia|3d SEER| o :
R z 2|0 g %922 O WATER CONTENT, W, %
@) 1w w LT Do .
g o . . O z| ax |OQ =7 ATTERBERG LIMIT
2| % |Continuation of Boreholc #9 e Ol wpwi
o GRAPHIC SCALE %
- _ o | % 20O 100 100 100 100
TU - e ‘ B - 3 0 i i
7 ﬁ‘"’“;l Soft grey sandstone, thinly J NQ 6 83 22 . i
= E21 bedded with shalc. JBing 7100 0 0 %
- s - }
- prrim -t 3
— - i
10093 S — e T | T3 B 6 o
- | Sandstone: ] i
J Crey brown sandstone, -
] 4 . ; . !
fine grained, medium hardd %
3 d ' J 4N 9 100 96 a b6 77
11@; -50% plus 24" long cores o :
- A - ’i
. =37 plus 36" long cores I '
. — o
3 3 NQ| 10} 86 86; 0 77 0
- - ! _ i
12073 "1 120: Conglomerate seam (0.5") 73 i g ;
- — : :
3 _—< ‘ {
3 ace| 127: Conglomerate seam (4" » ] : J
. glomeratoe seam (47) EN 1L RURECEH 12 25 |
1302 -4 | i ;
7 31 P t
- 31 |
— . ‘ : i 3 ,
3 - NQ 12§ 1001 99 3 ¥
146 — |
7 7 | ;
3 3 ; ‘
— — | s
. — i . i
~ - ! : Do 16
- ;o - NQy 13 100) 97. 0 41 !
1567 =R B o
o IS SO R —— | -
3 End of Borchole @ 153 ft. g 1
- } g4 1
— ! - i {
H — i
— j — |
- ; I |
—d i ot “ | i
n ! i |
3 | 1 !
3 | 1 Co
- - ‘ ¢ i |
w—y — b ]
— - ! i ! :
— — . | ; |
— - ! : 1 ! :
~ ! ~ : | l ‘ ;
s 1 3 00
. i IS TR B S
UNDRAINED SHEAF STRENGTH |
DATUM: e .. _ .. VERIFIED BY:

kPa

NADRAAR!

MIANTE TRAMTTOY



KIEWIT QUARRY
DEPTH - 15-61.0m
BOREHOLE * 10

n"'m“—-ﬁ*ﬂ""m!Blmmluﬂ “-&mﬂé J-ﬂp

e 3 e s & Fom = w WQ'W'MJ . me" SN ARE E.

[ cLom EXD }

Borehole No. 10 ST, » 203 e,




HOGGAN

OFFICE BOREHOLE RECORD

APPENDIX !

BOREHOLE No:

REPORT NO.:

cLienT: Peter Kiewit Sons Company Ltd.

Yukon

DATE OF BORING17-18 Sept, 1983

SITE AND/OR PROJECT- ~ Quarry [nvestigation, DATE OF WL READING- }
SOIL PROFILE SAMPLES _ LABORATORY AND FIELD
T s TEST RESULTS
S % 3 NEEE
" zol | £ z > |9 aggé A INSITU FiELD VANE. S,
i we
£ | 250l g ElulGiuiA Z533| 11 LABORATORY VANE, Gy
- <I O ION a @ - iz
e | ZEG | E SOIL DESCRIPTIO S % z 3 1a %ggg O WATER CONTENT. W, %
= O w =
o | gdz g 3 Z & |G T23| . ATTERBERG LIMIT
RN o Wp Wi
) GRAPHIC SCALE %
Dip % % 000 100 100 190 100
4 , , 3 2-4  4=8B  8=16 >l (ot
. Overburden of sandstone 7 ] ‘n un am ir:b cere
i broken with many voids 3 —
. o Aol 1 s0 o ;
J Water return to tull depth 3
169 of hole. S Nel 4 45 0 (
3 e {
. » 8 31 100 6¢ !
1 Sandstone: = NC ¢ ’ (
. Brovn to grey, medium
] — hard, {ine grained 3 NO 4| 1001 72 19 20
207 A% 7
3 45 Plus 24" long cores J P
—4 o . o -~
= =37 Plus 36" long corcsT] .35
J , J I NO| 5 96 90 17 61 16
- 19-20: Very fractured s ‘ Con
30 3 i 1
- lo~ = | i ;
= gy 36-38: Very fractured and a 2
3 o thinly bedded 4 No | 6100 83 1 P 18
bty . ——— ; i t '
403 r| 40-42: Very fractured and ~ ‘ b ‘
. thinly bedded sandstong : i i
q17°  eow|db: Conglomerate seam (0.5") ; '
— ] 0 7100] 81
3 i ) - N | L 22 56, 67
56 r43 50-52: Very fractured — T o
3 L — ; | L]
2 3 -
3 - o i : 78
3 N8B 1001 ‘)éii 0 0 9 31
607 = ' | !
3 o 3 I i
i 65-66: Very fractured zone o ; b :
3 i J N 9 98 76l o
: : 3 o : ] ! 5 10 66t 41
3 e 09-70: Very fractured and thindy g b 17
763 bedded soft sandstone ™ i i :
- 3 | Co i i
. -: ‘ '
= = ? : 72
. 3 1 o | 10] 100 90 3 4 77 20
867 ] :
J16° jeea84: Conglomerate seam (0.5") i K )
e W86—88: ‘ractured soft sandstong NO | 111 100 86 6 0 " Lg 55
- lse{ 88: Conglomerate seam - ; i :
907 1‘ - 1 a
UNDRAINED SHEAZ STRENGTH
DATUM: e ._ ... VERIFIED BY:

kPa




HOGGAN

OFFICE BOREHOLE RECORD

APPENDIX f

BOREHOLE No: ’

REPORTNO. ______

Peter Kiewit Sons Company Ltd.

SITE AND/OR PROJECT. Quarry Investigation, Yukon

DATE OF BORING:1 7-18 Sept, 1983

DATE OF WL READING:

SOiL PROFILE SAMPLES LABORATORY AND FIELD
- =z
T j
'— T c mﬁ‘u;g TEST RESULTS
w | zow F z > | ¢ Y0« IN SITU FIELD VANE, S,
. 0Z2 & o s a Pswe
r | g2<w F Flwlwl W IA|Z023 LABORATORY VANE, C,,
£ 1 %Lac @2 SOIL DESCRIPTION aleg 23 I&.0 o
Yol ohkw & 2121210 |glEe5% WATER CONTENT. W, %
o Juik 2 C 21 & CXsE o )
TAg E _ s} zix |O 31 — ATTERBERG LIMIT
o Cont inuatlon of Borehole #10 o wpwW|
. o IYRE o GRAPHIC SCALE 96
ga P 4 | oo -0 100 190 100 100
] 90: Conglamerate seam 30 No L [1oo |86 6 3 i ]73
3 E 93.5-96: Thinly bedded - ? i
3 : sandstone fractured 3 | : i 67
3 3§ NoQ |12 {100 87 5 {8 o1 16
1064 — i |
- — ! f
- — ! : .
- ol % : R
3 = 39
h 3 NQ 113 :100 {84 3 o 58. 30
-y -1 i
1167 o | 111-112: Thinly bedded soft ™ : : f
3 sandstone 3 l
s 3| o lia oo ls3 o
~ ~ ; i
- ; . — i 7 19 68 20
1264 %] 119-121: Thinly bedded soft ; :
— sandstone fractured - ? ;
1 ¥
= -1 i 24
] 128-130: Soft sandstone thinlyd ¥ o115 @ 90 64 7 8 {13 25
] 5 i A
130 bedded and rusty - .
- brown sand = ,1’
— 3 7 i
- 3 ; 72
] 3 NQ |16 1100 194 2 10 10 % 17
14 141-142: Thinly bedded and ™3 ‘ ' '
-t lg: A i - i
- fractured sandstone  J ! .
- — | . 5
— — ; 3
- eso) 146: Conglomerate scam 41! ! ! 48
= 3| nol17 oo (88 o ¢+ 17 44
R | { - t ; i .
15T 3 — @ ; ;
. i 153: Soft sandstone - ! 1 ]
- ;;;. Conglomerate secam (1") 3 * b} I
~ 154-155: Ru.:sti/ brown sand and 4 .« ! '8
] thinly bedded sandstogel INO 18 100 (39 0 7 23 59 32
—— -— : | ; 9
166 — : : 3
- -1 i
— e f : R
3 JF ;
— eosy 105: Conglomerate scam (1") — ! ] %
— *e2 167: conglanerate scam (0.5") 4§ 1 j !
j “ng ¢ = ( ’ } . !NQ} !1\) \l()'\) 95 0 18 29 58 30
L = L :
- - ' ! |
- = N
— isao| 175 vonglomerate scam =l B . ( 26
: ! m N(,) :2() lOU 34 10 30 8 k47 30
183 i j -1 | 1 ; U-é v !
UNDRAINED SHEAF STRENGT -
_ VERIFIED BY:

kPa
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OFFICE BOREHOLE RECORD

APPENDIX !

BOREHOLE No:

REPORT NO.:

CUENT: Peter Kicewit Sons Company Ltd.

DATE OF BORING: 17-18 Scpt, 1283

SITE AND/OR PROJECT Quarry lnvestigation, Yukon DATE OF WL READING:
SOIL PROFILE SAMPLES LABORATORY AND FIELD
S PR ot pd
! i ja s TEST RESUL
) T e lwdzd EST RESULTS
o zow I z > |« D50« I 3ITU FIELD VANE. S
QZ5 = Q xt & DsTc
| BEEg Elo S w (A ZaEC LABORATORY VANE, C,,
S R SOIL DESCRIPTION 5.8 ¢, 3 1 .leae N N
il R Zir 22 o LGz ) WATER CONTENT W. 7
@} i = L “ 258
TAT _ . o z| @ |Q] T78| = ATIERBERG _'MIT
> (Contrnuat lon of Borchole #10 o« ; WP Wi
% Y g s T GRAPHICSCALE %
Leo | DiP 0 B 1080 100 100100
| ,#Hard Sancdsione: NO!U 201 100 84i

Soft formation of sandstone
coarse grain, salt & pepper
colored

[y
el

oot e oo bbb 3o o s B

nd of Borehole @ 203 ft.

NQj 21} 100] 63

NI 22] 1O 78

b bt e b b bt B v et b b s d g

o e
53

L

~

: ! ,
g . Y/
ig ‘418 22
{ .
: il
i !
;i ) Z-‘ !
T o
o
{odsg [13 - 16
S I | i
LI ;




CLIENT:

PROJECT: YUKON QUARRY

Depth

(11 Description

12'¢"-1210" Fine grained brown sandstone

12'10m 131" Solid brown sandstone

20'-20'4" Fine grained grey sandstone

204"-21" Grey sandstone

36'5"-37' Brown-reddish fine grained
solid sandstone

45'-45'4" Fine grained grey solid
sandstone

45'4"-46 Grey solid sandstone, trace

of conglomerate
50'5" Brown solid sandstone, trace
of conglomerate

Srgn-s5205t Fine grained light brown
solid sandstone

59'5"-60" Brown solid sandstone, trace
of conglomerate

67'-68' - Grey sandstone, fine grained

1822 Grey sandstone, fine grained

8990’ Grey sandstone, fine grained
trace of conglomerate

94'8"-95' Grey sandstone

95'-935'4" Grey sandstone

104'-105' Grey sandstone, fine grained
trace of conglomerate

118-118'3" Grey solid sandstone

126'5"-127'5"  Grey brown sandstone
& conglomerate

134'4"-134'8"

136'-136'5" Grey solid sandstone, trace
of conglomerate

150-151" Grey solid sandstone

163'5"-164'5"  Grey solid sandstone

173174 Brown sandstone

184'5" Grey medium grained soft
sandstone

185-185110" Medium to fine grained grey
sandstone

198'-199" Medium fine grained grey

sandstone & conglomerate

PETER KIEWIT SONS CO. LTD.

Bulk

Relative Relative

Bulk

Density Specific Absorption
(Ib/ft3) Gravity (%)
151.5 2.43

3.7
149.7 2.401

297
151.3 2.426 2.74
152.9 2,453

2.6
151.7 2.433 3.22
150.6 2.416 2.6
151.3 2.427 2.98
153.3 2.459 2.97
151.2 2.425
152.9 2,453

2.5
151.5 2.429 3.09
154.3 2.475 2.92
151.4 2.428 2.73

3.02
152.2 2.441
151.1 2.423 2.92
151.1 2,423 291
150.2 2.408 3.16
152.8 2.451 4.07
153.7 2.465 2.65

Compressive Tests

Diametral Axijal

(psi)

12900
13200

11400

17700

11300

18100
12600
16300

15700

14300
12800

16400
16700
13300
15700
13700

6200

BOREHOLE 10

Uniaxial Point Load Unconfined Los
Compressive Angeles  Sulphate
Strength Freeze Abrasion Soundess
(psi) (psi) Thaw (% wear) (% loss)
12000
11300
12000
11800
1300 13100
13100
16500
12600
14400
18100 12400
11400 13800
9100 13800
13800 14200
11600
12600 10200
13000 13500
12500 5800
14400 14400
11100 12700
11400 14400
14100 11100
7200 5460
5600 5090

8100



HOGGAN

OFFICE BOREHOLE RECORD

APPENDIX

BOREHOLE No: @

REPORT NO.: ... e

CLIENT: Pcter Kiewili Song Camany Ltd,

DATE OF BORING:

SITE AND/OR PROJECT:  Quarry Investigation, Yukon DATE OF WL READING: 20 Sept /83 .
SOIL PROFILE SAMPLES LABORATORY AND FIELD
pd
0 b .
T ! TEST RESULTS
R s REIE
- zoW | ¥ z > | e =200« 2~ IN SITU FIELD VANE, S,
15z % o | & )
T | E<¥ & (w Elylw| Y Niz52D 3 LABORATORY VANE, Cy
£ | <7z O soiL DESCRIPTION (11 alai@| g | .|=ac9 _
& | zen e ~— z2l> 12| 0 |oi(xc392 WATER CONTENT, W, %
a Ziwog A Sir i 21 w0 @>—Dg
Esla O zla [Qf T78| .y ATTERBERG LIMIT
1o o« Wp Wi
i o, o T T GRAPHIC SCALE ¢,
R ; s | % 000 100 190100100
= L . 3 8=16 16 M2 %
3 | Overburden of broken sandstond : Ry eore
- slabs with sand and silt —
3 bip towards bottom SN0 28 O
1 . No water loss in this hole 73 |
3 Sand sronoe: b NQ | 2 | 100] 42
- Brown to grey, hard 3 |
= fine grained — .
] Eai 2 NQ‘ 51 95 77
3 3
207 . -44 " Plus 24" long cores T
3 =337 Plus 36" long cores f
] ] NG |4 100100
- 20: Congloumerate scam -]
- 7] , 19
- Pt — - S i
b 28: Fractured zone e eg s 30
3 . '
n 3 35-37: Sub vertical fractured ‘ 20
3 JEINO| 6, 91 8L 53
4T =
- -y
aat —
— -
—d vanaet
— -~y H
- I » 53
- S N0 798| 92 30
B pE——
5T 50: Conglomerate seam - ‘
— —
ot = i
4 —
- 3 g 1 G e
— § [
= J e 8 99 98
66 _ |
- -
— — - =t
3 - |
4 : 40
- J N9 1001 98 35
7 3
fava _ ) ] 4
J eon| 72: Conglomerate seam (1V) 3 !
3 . 3 ’ :
= soe| 703 Conglomerate seam ] : §
— . — !
3 30 NQ 10 100 96 59
80 — ; |
— o !
3 ool 834 : - ‘
B «0# 86: Conglomerate scam - NO (1} 100 oo 53
] vae 83 = ] J
| i
DU
UNDRAINED HHEAR STRENGT
DATUM: VERIFIED BY:

o I

kPa
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EJ HOGGAN

OFFICE BOREHOLE RECORD

APPENDIX !

BOREHOLE No: @

REPORTNO.: ... oo

CLIENT: _Peter Kiewit Sons Company Ltd. .. . .

SITE AND/OR PROJECT:

Quarry Investigation, Yukon

DATE OF BORING:

DATE OF WL READING: 20 Scpt/83

SOIL PROFILE SAMPLES 2 LABORATORY AND FIELD
[on
_ s < mm;g TEST RESULTS
« | zgu I z > |« (’%‘Egg A INSITU FIELD VANE. S,
a Sull
r | E<¥l g Elw |5 w |A|25323] O LABORATORY VANE, C,
E | £ | © SOIL DESCRIPTION clalal g | -|2E0 v
o meu | % > g S o %EE%’ O WATER CONTENT. W, %
D Sl ¥} =
Log | £ . 4 i o z|la |9 IT78|  ATTERBERG LIMIT
2% | Continuat.ion of Borehole #11 o’ Ol wpwi
_ o/ lo GRAPHIC SCALE %
afy Dip “o o | OV =0 100 100 100 100
" \, ] -y p— . . E - ——
] «ee 92 Conglomerate scam 1§ Q1100 {100 d % i e e
- ***1 94: Conglomerate scam 3 2 2
= JF Noj2 ool 95 3 12133 50 1;
- B - ! ; 5o
1007 °°% 100 Conglomeratoe seam {(1") 3 ; : !
-] Mudstone, shale and .
- solt sarkdstone pu NG L3 98 74 - - - -
3 ] ' i
: : ; - - hand -
4 5 - ;
- P 3
— Lo — NQ 114 100 ! - - - -
- H — :
127 i 3
. ; n 1
~ i e ) 3 ' ,
3 i 124: Mud scam —
3 | 3§ NO 15 1100 :
1374 = | ' :
- ., - ;
- 132: Mud scam - .
3 ] i
3] 137-139: Broken up Jele i100; I
: — i i i :
llﬁi 3 Lo 5
- fo ;
- - o
3 4 Mo 17 100 _
- f ] ! i - -
151 i — Do ; *
e ' R —y { ‘
] 1153: Mud seam - i ! ;
- | — | i 3
— — | o ‘
» } 4§ NO 18 100 0
- | i I | - - = -
1603 | 31 A
] | : B !
3 i n L
— : — { i
3 : 41 L
- | 4§ NO 19 100 - ~ - -
176 | —
. i - ; |
— | > 1 i :
] | — i —_ - -
- ‘ 3] NO 20 100 j .
— i ! — i it :
180 \ 11 | . N
UNDRAINED SHEAH STRENGTH |
DATUM: VERIFIED BY KFa




!HOGGAN
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OFFICE BOREHOLE RECORD

APPENDIX i
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SCALE
Fig. 1 General view of Moose Channel formation,
King Point, Yukon
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Fig. 1 General view of Moose Channel formation,

King Point, Yukon
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