EXCERPTS FROM

A Draft Report To
CYPRUS ANVIL MINING CORPORATION
Concerning
STAGE 2 GEOTECHNICAL INVESTIGAGTION
For The

PROPOSED VANGORDA RAW ORE TRANSPORT SYSTEM
(Overland Conveyor Alternative)
Faro Yukon territory

802-2048 November,
By

Golder Associates
Consulting Geotechnical Engineers

SECTIONS

5.0 - SOIL AND GROUNDWATER CONDITIONS
.2 So0il and Groundwater Conditions
.1 Km O to Km 2
FIGURES - GRAIN SIZE DISTRIBUTION
VOLCANIC ASH
STANDARD PROCTOR TEST RESULTS
GRAIN SIZE DISTRIBUTION
SILTY SAND TILL
GRAIN SIZE DISTRIBUTION
GRAIN SIZE DISTRIBUTION
SILTY SAND TILL
11 GRAIN S1ZE DISTRIBUTION
SAND AND GRAVEL
13 GRAIN SIZE DISTRIBUTION
SAND AND GRAVEL
APPENDIX 1 :
SITE PHOTOGRAPHS I-6
SITE PHOTOGRAPHS I-7
APPENDIX 2 - RECORD OF BOREHOLE BH 80-10
RECORD OF BOREHOLE BH 80-11
RECORD OF BOREHOLE BH 80-12
RECORD COF TEST PIT 80-29
RECORD OF TEST PIT 80-30

o ~ M 4))



_9_
alternative ore transport systems, and that further detailed investigation
will be necessary after the,ore transport system location and layoﬁ;

details have been decided.

5.2 Soil and Groundwater Conditions

Soil and groundwater conditions which are interpreted from the
terrain evaluation, air photo interpretation, borehole and test pit
information, and laboratory test results are described under the folliowing

sections.,

5.2.1 Km0 to Km 2

The proposed conveyor route begins about 0.2 km northeast of Doal
Lake at km 0 (refer to Figure 3)., The route from lam 0 to km 0.4 follows a
small creek near km 0.6. Extensive bedrock outcrops and shallow glacial
deposits occur along the route from km 0.6 to the escarpment near km 1.5.
The route descends the escarpment at km 1.5 along the south side of Rose
Creek valley and crosses the valley bottom to Rose Creek at km 2.4. Moss
and/or peat, up to about 0.6 m in thickness, and also high groundwater
conditions were observed along the lower slope of the escarpment amd the

valley bottom from about km 1.6 to lkm 2.2

Test pits 80-29 and 80-30 were excavated on each side of the proposed

route near km 0.2 and the peat thickness in the creek was tested by a

manual peat sampler.

Peat up to 1.2 m in thickness was measured by a wanual peat sampler
near km 0. Peat thicknesses along the creek near km 0.6 was typically
less than 0.5 m in thickness. At most of the tested locations, the peat

was underlain by sand, gravel and cobbles.
Test Pit 80-29 was located on a ridge and south of the route (refer

to Figure 3). Silty sand till, 2.2 m In thickness and containing cobbles

and boulders, was encountered below a 0.45 m combined thickness of moss,
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volcanic ash and sand and gravel. Bedrock was not exposed in this 3.65 m

deep test pit and no seepage or frozen soil was observed.

in TP 80-30, a 0.45 m thick stratum of grey silt and sand was
encountered below a 0.45 m combined thickness of moss, black organic silt
and volcanic ash. The grey silt and sand was underlain by 1.2 m thick
silty sand till. Bedrock was not encountered nor was seepage observed in
this test pit. However, the soil was frozen below the moss (refer to
Figure 1—65. The highest ice content was observed to be in the grey silt

and sand stratum and the ice content decreased with depth in the glacial
t1ll.

Test Pit 80-27 was located about 250 m south of the route aund TP
80-28 was located close the route near km 1.1, In TP 80-27, a 0.6 m thick
layer of brown sand, gravel and cobbles was encountered below a 0.6 m
thickness of moss and volcanic ash (refer to Figure I-7). The sand and
gravel stratum graded downward into a 2.4 m thick stratum of silty sand
till containing cobbles and boulders. Bedrock was not encountered to the

2.65 m depth of this test pit and no seepage or frozen soil was observed.

Grain size distribution test results for a sample from the 0.3 m
thick layer of volcanic ash illustrate the predominantly silt and fine
sand texture and the low (3 percent) clay content for this stratum (refer
to Figure 5S). The volcanic ash is typically in a loose condition. A high
53 percent moisture content test result was obtained for this sample. The
predominantly silty texture, the loose condition and high moisture content
indicate that the volcanic ash is highly compressible and also susceptible

to frost action.

Grain size distribution test results for the fraction passing the No.
38 mm sieve for a till sample from TP 80-27 illustrate the broadly-graded
character of the sample (refer to Figure 6). Plasticitf\test results on
the fraction passing the No. 40 sieve for the till sample indicate that

this material was non-plastic.
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Standard Proctor compaction test results (ASTM D 698 Method A) on the
glacial till sawmple indicate a maximum dry density of 2023 km/cu.m at an
11 percent optimum moisture content (refer to Figure 6). It is noted that
ASTM Test D 698 Metho& A was performed on the sample fraction passing the
No. 4 sieve, and that the glacial till also contains material which is
coarser than the No. 4 sieve. A higher standard Proctor density and a
lower optimum moisture content would therefore be expected if the compac-

tion test results are adjusted for this coarser material.

Moisture content test results for two till samples from TP 80-27
indicate that the natural moisture contents are close to the estimated
optimum molsture content. However, very wet so0il conditions were
encountered about 30 m west of TP 80-27 (refer to Figure I-7). Grain size
distribution test results for a glacial till sample from this wet area are
typical of the glacial till encountered elsewhere on the project but the
20.8 percent water content test result is about 10 percent above the

estimated 11 percent optimum moisture content (refer to Figures 6 and 7).

In TP 80-28, a 0.45 m combined thickness of moss, volcanic ash and
sand, pravel and cobbles was encountered over a 0.6 m thick stratum of
silty sand till. The till was in turn underlain by a 1.8 m thick stratum
of sand and gravel containing cobbles and boulders. Grey schist bedrock
was exposed at 2.9 m depth. No seepage or frozen soil was observed in

this test pit.

The field and laboratory information indicates that widely variable
conveyor foundation conditions can be expected from km 0 to km 2, includ-
ing shallow peat deposits, glacial till, bedrock, scattered permafrost and
locally high groundwater table. This information also indicates that
glacial till borrow can be obtained for road construction in the TP 80-28

and 80-29 vicinity,

Golder Associates
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STANDARD PROCTOR TEST RESULTS

Figure 6

PERCEMT FINTM THAN

ORY DENSITY {kg/m?3)

GRAIN SIZE DISTRIBUTION

@ Gy P LS b o e WLV Chame OUII SCALL
@ O e & A s [T o, &k w '@ F®
T . - L . 1
. i : .o
: ! ar ‘
i ) . X ! ]
. « .
: 1 i l
i SR ! .
" H 1
! . i X
' .
S — —— e ———— — — —
. '
-3 S N\ T e —
'
: Vv
[ R
. 1 ' -
i . [ |
+
i
H
. [ e
ai A .
o ! !
i H
L) - .
100 L1 " [ Do oo
CARAW SIZE. MM
M 3 . 1
COBBLE | P8t | vioma | ravi r.o—nsn‘-u.—w| [ LR l Cusv St

sze GAAVEL SIZE SanD S2¢ FIN€ GRAINED

MOISTURE - DENSITY RELATIONSHIP

Test Pit 80-27

Sample 3

Depth 5ft

Material Silty Sond (TILL)
Natural Moisture Content 11.6%

Unified Soil Classification
Atferberg Limits: —

Liquid Limit —

Plastic Limit Non plastic
Plasticity Index —
Optimum Moisture 11%
Max. Dry Density 2023 kg / m3
Remarks:

ASTM. D 698
method A

2050

R

N PRYUUIIRIR Sy IO A S N P S P

MOISTURE CONTENT, Percent

Golder Associates




GRAIN SIZE DISTRIBUTION
SILTY SAND TILL
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GRAIN SIZE DISTRIBUTION
SILTY SAND TILL

Figure
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GRAIN SIZE DISTRIBUTION

. Figure 11
SAND AND GRAVEL
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GRAIN SIZE DISTRIBUTION -

Figure 13
SAND AND GRAVEL o
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SITE PHOTOGRAPHS

Figure [-§

Ice lenses exposed in
glacial till in T_.P.

80-30.

Golder

Associates

T.P. 80-30 located about

0.4 xm north of Doal Lake,
where frozen soil was en-
countered in glacial till.




SITE PHOTOGRAPHS

Figure |-7

iewing west at wet soil
conditions in depression

out 30 m.
.P. 80-27.

west of

Golder

Assaciatec

Viewing North at T.p. 80-27
which was located norvih of
AEX Road and west of Doal
Lake. Glacial till cxnosed
in this pit.




LOCATION (See Figure 3 )

RECORD OF BOREHOLE BH 80-12

BORING DATE July 25, 1980

dolou\. _GE “%ums @H

VERTICAL SCALE

t. 50

BOREHOLE TYPE Rotory with air POREHOLE DOIAMETER 4 mm
SAMPLER HAMMER WEIGHT 6€3.5 kg DROP 760 mm. DATUM
SOIL PROFILE PIEZOMETER
OR
| e
Zle H - STANDPIPE
»|2]8 (o] & L , o\ L INSTALL ATION
ELEV. DESCRIPTION El2|E] 5] =
DEPTH g el ._‘3 WATER CONTENT PERCENT | ADDITIONAL
El2]|d|B| & We w Wi LAB. TESTING
(m) cs{alslc]| ¥ ! o {
clele|a o 10 20 © 40
Cleared Ground Surface
Brown SILTY SAND
(TILe)
occ. cobbles 15
| j]mm] 18 (o]
00
( Flssured below )
3.05m
75 No groundwaier
2 (mm|29 o encountered
Do during drilling
_SZ._ 30 July 80
Green  SCHIST 3 lws
(BEDROCK ) __
.IT.SZ End of Borehole
I No frozen soll observed

K.M

Golder Accariatac RH fRN_1o DRAWN KM,




RECORD OF TEST PIT 80-29.

:25

Golder Associates

LOCATION ( See Figure 3) DATE  Aug.24,1980 OATUM Ground Surface
METHOD OF EXCAVATION D8 -k PROJECT VANGORDA
SOIL.  PROFILE
] w L2
)& 3 3 GROUNDWATER
o© o w
EVN » | ¥ a-l a 4 i 1 1 ‘9- b
gL DESCRIPTION El2) | - _ £ CONDITIONS
DEPTH g o WATER CONTENT, PERCENT [
elulwl & Wp w w, “3
slE|E] 3 (R G
{(m) zlz)% &
“leal| @ by 10 20 0 40
Ground Surfuce\
000 1 moss
015 | WHITE VOLCANIC ASH
0.30{ Brown Sand_and Gravel
045
Olive brown SILTY SAND
{TILL)
occ.cobbles and boulders
higher schist contient near
bottom ot Test PIt.
1{cs (o]
No groundwater
observed In Test Pit
2(cs lo)
65
3 End of Test Pil /
No frozen soil observed
VERTICAL SCALE DRAWN K. M.




RECORD OF TEST PIT 80-30

1225

Golder Associates

LOCATION (See Figure 3 ) DATE Aug. 24,1980 OATUM - Ground Surfoce
METHOD OF EXCAVATION DB -k PROJECT VANGORDA.
SOIL PROFILE
" L=
o w 4 %
alE 1 a5 GROUNDWATER
EVN ~ 18 w @ L L . g v
A DESCRIPTION [ I I £ CONDITIONS
DEPTHM s ) WATER CONTENT, PERCENT Qo
o | w w [ w w w A aq
; d ‘ L P 8 =
(m) - E | = b * —- —
= -3 - 3
Ground Surface .
0.00 MOSS
0.15 Black Silt and orgonics
030} WHITE VOLCANIC ASH
0.45
Grey SILT and SAND
( high ice content) 1 |Cs
05 2 iCs
- | 3]cs
Olive green SILTY SAND
{ TILL)
( ice content decreasing
with depth )

No groundwater
41Cs observed tn Test Pit
5|Cs

2.13 /
End of Test Pit
{ Frozen below Moss )
VERTICAL SCALE DRAWN KM.
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