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KLOHN CRIPPEN September 30, 2004

Deloitte & Touche Inc.

79 Wellington Street West, Suite 1900
PO Box 29 TD Centre

Toronto, Ontario

MS5K 1B9

Mr. Doug Sedgwick
Dear Mr. Sedgwick:

Anvil Range — Rose Creek Liquefaction Evaluation
Site Investigation Summary

1. INTRODUCTION

This purpose of this letter is to be a basis for our telephone discussion on October 4,
2004. This memo summarizes the site investigation conducted at the Anvil Range
Mining Complex located in Faro, Yukon between August 16 and September 4, 2004 and
the interpretation of Becker Penetration Test (BPT) data. Results are preliminary and
will be superceded by our report.

2, SITE INVESTIGATION

The site investigation program consisted of primarily of open-end and closed-end Becker
Penetration Test (BPT) holes. Two standpipe piezometers were also installed from the
crest of the Intermediate Dam to the top of the drain. The closed-end BPTs were
conducted to determine the penetration resistance or density of the soil and the open-end
BPTs were conducted mainly to determine soil stratigraphy and to retrieve samples.
Figure 1 shows the BPT test hole locations and Table 1 summarizes the details of the
BPTs. A pair of open and closed-end BPTs (BPT04-14 and BKS04-14) was conducted at
the Cross Valley Dam for calibration purposes. Three conventional standard penetration
tests were also conducted at BKS04-14.

The methods proposed by Sy (1991) and Harder (1988) were used to interpret the BPT
blow count data and to convert them to equivalent Standard Penetration Test (SPT) Ngo
values. Details of the Harder and Sy methods are given in Appendix I. The equivalent
SPT (N))eo are commonly used to assess the liquefaction resistance of sand and gravelly
soils using the procedure proposed in Youd et al. (2001).
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Table 1 Details of Becker Penetration Tests
Surface
Open/Closed-End Max, Test | Elevation
BPT Hole p Becker Dam Depth (m) paie Remarks
(m)

BPT04-01 | Closed-end Becker | Intermediate | 7.9 Al | e EmR R

BKS04-01 Open-end Becker | Intermediate 36.9 1031.1 i
BPT04-02 Closed-end Becker Secondary 24.2 1051.7 -

BKS04-02 Open-end Becker [ Secondary 273 1051.5 -
BPT04-03 Closed-end Becker Secondary 43.0 1049.9 -

BKS04-03 Open-end Becker |  Secondary 433 1049.9 Piezometer installed
BPT04-04 | Closed-end Becker | Secondary 37.6 1051.0 -

BKS04-04 Open-end Becker | Secondary 40.2 1050.9 -
BPT04-05 Closed-end Becker | Intermediate 24.0 10310 -
__BKS04-06 | Open-end Becker | Intermediate 13.1 1049.1 | Piezometer installed

BKS04-07 Open-end Becker | Intermediate 11.9 1049.2 Piezometer installed
BPT04-08 | Closed-end Becker | Intermediate 39.9 1031.0 | Adjacent to BPT04-05
BPT04-08b | Closed-end Becker | Intermediate 3.8 1031.0 Adjacent to BPT04-08
BPTO04-09 Closed-end Becker | Intermediate 33.1 1031.7 -
BPT04-09b | Closed-end Becker | Intermediate 5.8 1031.0 Adjacent to BPT04-09

BKS04-09 Open-end Becker | Intermediate 8.8 1031.7 -
BPT04-10 Closed-end Becker | Intermediate 39.1 1031.1 Adjacent to BPT04-01
BPT04-11 Closed-end Becker | Secondary 13.0 1050.2 -

BKS04-11 Open-end Becker |  Secondary 12.8 1050.2 -
BPT04-12 Closed-end Becker Secondary 14.6 1055.5 -

BKS04-12 Open-end Becker Secondary 14.6 1055.5 -
BPT04-13 Closed-end Becker Secondary 12.5 1057.5 -

BKS04-13 Open-end Becker | Secondary 15.7 1057.5 -
BPT04-14 Closed-end Becker | Cross Valley 27.7 1016.0 -

BKS04-14 | Open-end Becker | Cross Valley 9.0 1016.0 -

Becker Penetration Tests (BPT)

The Becker Penetration Tests were conducted by Foundex Explorations Ltd. of Surrey,
British Columbia using a truck-mounted model HAV180 Becker hammer drill rig. The
closed-end BPT consisted of driving a closed-ended double-walled 170 mm diameter
casing into the ground with an ICE 180 double-acting diesel pile hammer having a
manufacturer’s rated hammer energy of 11 kJ per blow. The following data were
recorded during the BPT:

e The number of blows for every 0.3 m of casing penetration.

e Hammer bounce chamber pressures using a computerized data acquisition
system. The bounce chamber pressure data are required in the procedure
proposed by Harder (1988) to convert BPT blow counts to equivalent
standard penetration test (SPT) N-values;
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e Dynamic measurements using a pile driving analyzer (PDA) were
performed by Robert Miner Dynamic Testing, Inc. of Manchester,
Washington on the first two BPTs (BPT04-01 and BPT04-02). The
dynamic monitoring data are required in the BPT-SPT N-values
interpretation procedure proposed by Sy (1993); and

e Casing friction measurements from pull-up tests. During each casing add-
on at 3.0 m intervals, the casing was pulled up and the pull-up tension
force was measured with a load cell connected to the top of the casing.
The pull-up force is a measure of the skin friction developed on the
outside of the Becker casing during the penetration test. The casing
friction data are required in the Sy (1993) method to estimate equivalent
SPT N-values.

The open-end Becker sampling holes were carried out adjacent to the closed-end BPT
holes. In these sampling holes, the casing was driven open-ended with compressed air
forced down the annulus of the casing to flush the cuttings up the centre of the inner pipe
to the ground surface. Continuous cuttings (soil particles) were collected at the ground
surface via a cyclone. Disturbed soil samples were obtained and the subsoil stratigraphy
was logged by a Klohn Crippen field engineer.

Standard Penetration Test (SPT)

Three conventional SPT tests were conducted at drillhole BKS04-14. The SPT consisted
of driving a split spoon sampler (51 mm O.D. by 38 mm 1.D.) 0.45 m into the subsoil
using an automatic trip hammer. The weight of the hammer was 63.5 kg (140 Ibs) and the
drop height was 0.76 m (30 inches). The SPT was carried out in accordance with ASTM
D1586-99 test method. The field blow counts for the sampler penetration of 0.30 m, after
an initial seating penetration of 0.15 m, were recorded as the measured N-value.

BPT-SPT INTERPRETATION

The Harder and Sy methods were applied to all BPTs. For the Harder method, the
measured peak bounce chamber pressures (BCP) were used in the BPT data
interpretation. For the Sy method, the measured transferred energies from the PDA,
together with the load cell measured casing friction from pull-up tests, were used in the
BPT data interpretation. Since PDA measurements were performed only in BPT04-01
and BPT04-02, the transferred energy required to interpret the other BPTs following the
Sy procedure was estimated based on the measured energy data at BPT04-01 and BPT04-
02 and the measured peak bounce chamber pressure.

Figure 2 shows the variation of BPT blow counts with the bounce chamber pressure and
the transferred energy for BPT04-01 and BPT04-02. At these two BPT holes, the
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measured transferred energies varied between about 28% and 41%. Based on the energy
measurements, constant transferred energy contour lines for 30%, 35% and 40% were
drawn on the plot of BPT blow counts versus bounce chamber pressure as shown in
Figure 2. These site-specific transferred energy-bounce chamber pressure correlations
were subsequently used to estimate the transferred energy of the other BPTs. The
estimated transferred energy values between were 20% and 30%.

Figure 3 shows the measured casing friction profiles at all BPT holes. These measured
profiles were used in the Sy method.

PENETRATION RESULTS

o Figure 4 shows the summary of equivalent (N))s profiles obtained from the
measured BPT blow counts using the Sy and Harder methods for BPT holes at the
Intermediate Dam. Figure 5 shows the same plots for the BPT holes at the
Secondary Dam.

e Figure 6 shows the equivalent (N;)s profiles by Sy and Harder methods at
BPT04-10 located in the Intermediate Dam. Previous “SPTs” were conducted at
a location BH80-46 (See Figure 7 for the location) close to BPT04-10 by Golder
Associates in a mud rotary drill hole using a 76 mm OD sampler. A 63.5 kg
hammer and a nominal drop height of 0.76 m (Golder Associates, 1980) were
apparently used during testing. The 76 mm OD sampler N-values were converted
by Klohn Crippen to the standard SPT N-values (SPTs are normally conducted
using 51 mm sampler) using the procedure proposed by Daniel et al. (2004)
assuming an energy ratio of 60%. These values are shown in Figure 6 together
with the values reported by SRK (2004) that were not corrected for the size of the
sampler.

e Figure 8 shows the equivalent (N|)s profiles by Sy and Harder methods at
BPT04-14 located in the Cross Valley Dam. It also shows the three SPTs
conducted in the adjacent open Becker hole BKS04-14. An energy ratio of 80%
was assumed by Klohn Crippen for the automatic trip hammer used to conduct the
SPTs.

e Figure 9 shows the comparison of equivalent (N;)sp by Sy and Harder methods
and the SPTs by Golder Associates (1980). The locations of the boreholes
conducted by Golder Associates are shown in Figure 7. The (Nj)so values as
reported by SRK (2004) are shown on Figure 9a. Some of the SPTs were
reportedly conducted using a 76 mm OD sampler by Golder Associates. These
values were converted to equivalent SPT values following the procedure proposed
by Daniel et al. (2003). The converted SPT (N;)eo values are shown in Figure 9b.
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PRELIMINARY LIQUEFACTION EVALUATION

Comparison of the equivalent SPT Ngg values from the two approaches indicates that the
Sy approach generally gives higher values than those from Harder’s method. The
difference, as much as 2 to 3 times at certain depths, is mainly attributed to the effects of
casing friction that are not explicitly accounted for in the Harder method. As illustrated
in Sy (1997), the Harder method has significant casing friction embedded in their
empirical BPT-SPT correlation which was developed from sand sites; the magnitude of
the casing friction increases with increasing blow counts. Sy (1997) compiled measured
casing friction values from various sites, and showed that average casing friction in
gravely sites is generally less than that at sand sites. As shown in Figure 3, the casing
friction measured at Rose Creek is relatively low, even lower than the average “gravel”
trend line compiled by Sy (1997). Using the Harder approach in gravely soils with such
low casing friction will result in unreasonably low equivalent SPT Ngo values.

This same issue was noted in several case histories documented in Sy et al (1995) and
Yan and Sy (2002). We consider that the equivalent SPT Ngo values estimated by the Sy
procedure are more reasonable than the Harder’s values.

Yours truly,
KLOHN CRIPPEN CONSULTANTS LTD.

>ygan UK.

Bryan D. Watts, P.Eng.
Vice President, Mining Environmental Group

TT/AS/BDW:sh

c.c. Cam Scott, SRK
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APPENDIX I: BECKER PENETRATION TEST DATA INTERPRETATION BY SY
AND HARDER METHODS

Harder thod

Harder (1988) proposed an empirical BPT-SPT correlation procedure based on
standardizing the BPT blowcounts to a constant combustion condition by measuring peak
pressures in the bounce chamber of the double-acting diesel hammer used in the BPT.
The Harder procedure involves two basic steps. First, the field measured BPT blowcount
(Np) is corrected to a reference full combustion condition using the correction chart as
shown on Figure 1a, and secondly, the bounce chamber corrected BPT blowcount (Nic) is
used to estimate equivalent SPT Ng-value using the correlation curve shown on
Figure A.la. In practice, the Harder procedure has several limitations:

e The Harder reference combustion line A-A, although developed for a
turbo-charged AP-1000 drill rig, is specific for the particular drill rig-
hammer system used and for the ground conditions encountered in the
Harder (1988) correlation study, and is, therefore, not unique. Sy and
Campanella (1993) and Sy (1997) illustrated that different reference
combustion lines could be derived from the same drill rig at different sites
or using different casing sizes at the same site, or from using different
drilling rigs.

o The BPT-SPT correlation shown on Figure V-1b was based on test data
from three sand and silty sand sites to 15 m depth. Since the Harder
approach does not explicitly consider casing friction, it may not be
applicable directly to depths greater than 15 m or to gravelly soil sites.

Despite the above limitations, the Harder procedure has been used, mainly in the United
States, for the liquefaction assessment of gravelly soils.

Sy Method

An altemative and more fundamental approach to BPT-SPT correlation, based on
experimental and numerical studies of the SPT and BPT, was proposed by Sy (1993). In
this approach, a Pile Driving Analyzer (PDA) is used during the BPT to determine the
energy transferred into the top of the casing, similar to dynamic monitoring of pile
driving (ASTM D4945-89). The PDA records force and velocity time histories for each
hammer blow and calculates the transferred energy for each blow in real time. The
transferred energy is then used to correct the measured field blowcount to a reference
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energy of 30% of the manufacturer’s rated energy for the ICE 180 hammer used in the
Becker system:

ENTHRU

Nyw=N

h30 b 30
where Ny30 is the BPT blowcount normalized to the 30% reference energy level, N is the
measured Becker blowcount, and ENTHRU is the measured transferred energy expressed
as percent of the rated hammer energy of 11.0 kJ for the ICE 180 hammer.

The Sy approach further considers soil friction acting on the Becker casing during
driving. The soil friction and its distribution along the casing can be measured during the
BPT by casing pull-up tests, or estimated from the PDA stress wave measurement using a
signal-matching wave equation analysis program, CAPWAP. The energy-corrected Ny3o,
together with the measured casing friction or shaft resistance value, R, is then used to
estimate the equivalent SPT Ngo value from the theoretical BPT-SPT correlation shown
on Figure A1.2

The pull-up test consists of pulling the top of the Becker casing during each rod change
or casing add-on, and measuring the pull-up force with a tension load cell connected to
the top of the casing. Sy (1997) found that this pull-up tension force, although
fundamentally different from the compressive soil friction acting on the casing during
driving, is comparable to the CAPWAP-estimated casing friction.
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Figure 4 Summary of Equivalent SPT (Ny) at the Intermediate Dam by SY
and HARDER Methods
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Figure 5 Summary of Equivalent SPT (N)s at the Secondary Dam by SY and
HARDER Methods
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BECKER PENETRATION TEST

R-51 INTERMEDIATE DAM.GPY KC_DATAGOT 102804

SHEET 1 OF 2

HOLE NO.: BK04-01

BECKER TEST HOLE LOG Y ST
— — o {blows/0.3m)
il STARTED:Aug. 16, 2004 FINISHED: Aug. 17, 2004 _ FEIer ERGT oren 'mE:':.?n)ED
e E g DRILL RIG MODEL: Becker HAV-180 = 11 kJ max. raled i
£ = E = - T T .., BOUNCE PRESY
T 82| 4 w g GROUND ELEV. (m): 1031.1 _ |E o|esTN | * (kPa)
E |IDE % S | 2 | COORDINATES (m): N 6913865 E 580451.4 E Z Wetho W% W%
a £ = =i AL L ! D N
& |Ba o | B DESCRIPTION OF MATERIALS 28| 20 a0 e 80
—— SAND AND GRAVEL (SW-GW), fine o coarse, some | |
= L caobbles, well graded, sub-rounded to sub-angular,
: = == brown, maist. [FILL) 1
-1 = - rack in bit from 0.914m to 2.13m. a L
- ] L'I_
9 Grab | 1 | ] l
= __:_: o a o
F 3 - — - water recovery at 2.74m. |
4 = i
- Grab 2 gt L=
- — — 97
3 gt . 1137
0 el 114
3 ] s
6 oy = =
plleniliy - lrace silt at 6.10m.
7 == ———
;_ _:_:_ 7. ST P—— O Ol
E | Grab 3 E=F 10234 SAND, fine to coarse, silty, some gravel, very wet. [FILL] :
g B o
: Grab i = 10225  SAND AND GRAVEL, fine to coarse, some cobbles, race
— g == | a1 sill sub-rounded, brown, wel, [FILL] @
- Grab 5 | 10218 SAND, fine to coarse, silty, some gravel, brown, very wel,
B a s [FILL]
- 10 - a3
3 E— o 107 o
L — | 10204 SAND AND GRAVEL, fine to coarse, some cobbles, trace - %
- 11 g silt, sub-rounded to sub-angular, brown, wet. [FILL]
Greb | 6 [ -
_ 12 === = —
Grab | 7 [
- 13 = =
= — 4 437 - high water yield at 13.72m. — = =] &
E. 44 ¥ %[ 0173 SAND AND GRAVEL, medium to coarse, race cobbles,
o Grab 8 ;: ‘-' brown, wet.
] < o
=15 Gab | 9 |- 0.1 =
3 B = by
g ; . : .
16 Grab 10 b —
- B
- ; . : .
=17 ol B -
E P =
; -, *,
- 18 ?" ?" 2
- B
- Grab 11 ; . :-.
— 19 I Bl | - rust coloured water at 18.90m.
l )
E 20 r;_:_:' Centinued Next Page |
PROJECT NO.: M09237 A01 - Intermediate Dam
PROJECT: Rose Creek Site Investigation
‘ KLOHN CRIPPEN LOCATION: Anvil Range Mine, Yukon
= LOGGED BY: RF CHECKED BY:
FMC041 -




BECKER TEST HOLE LOG

KC_BECKER-S! INTERMEDIATE DAMGFY KC DATAGDT 10:28104
T TITT I I ore]

DEPTH (m)

= 29
- 23
= 24
25
- 26
- 27
- 28
— 29
— 30
— 31

- 32

SPT BLOWS
PER 0.15m

SAMPLE TYPE

Grab

Grab

Grab

Grab

Grab

Grab

Grab

Grab

_BECKER PENETRATION TEST
Casing O.D.: CLOSE ENDED
(blowa/0.3m)
STARTED:Aug. 16, 2004 FINISHED: Aug. 17, 2004 ~ Faimiier ERty: oPEN ENDED
s DRILL RIG MODEL: Becker HAV-180 5 | 11k max med )
w & | GROUND ELEV. (m): 1031.1 Z @ |®SPTN [y EORCPRERS
% S | COORDINATES (m): N6913865 E 5804514 |E = W% W% W%
> 0 o X————O0————x
& 'iﬂ'. DESCRIPTION OF MATERIALS £ 0 20 40 &0 80
g o
P :
12 8@
ol o
o w216 == 0
S| | 10084 SAND, fine to medium, silly, frace gravel, gap-graded,
13 ; angular, brown, wet, gravel layers.
. ". 2 =1
14 ;:". :
hd 10049 SAND AND GRAVEL (SW-GW), fine lo coarse, some
4] el
b e cabbles, trace sill, well graded, sub-rounded, grey, wet.
B o, e. =
M
- pwd
;‘.’ ;i.
=00
P
—(e.8; o
S0
16 [o: @ —
i
- v ., e i |
o e
o el |
P W —
; - ; -
Il | o
T W
-, o,
17 ." ."
""" P9 9
:‘.‘ :3.‘
L e
P | — =
4t %
e ' ."‘. '
I‘- 383 S N S —
89 T 945 GRAVEL AND SAND, some sill, v. dense. [TILL] 9
- 36.9
e End of Becker Drill Hole at 36.9 m
NOTES:
1. Original ground at 13.7m.
2. Too dense below 6.1m for closed-Becker to ||
penetrale,
3. Closed-Becker located 1.5m away from
open-Becker.
4, See BPT04-10 for closed-Becker data for 13.7 to
39.0m depth.

‘ I‘ KLOHN CRIPPEN

PROJECT NO.: M09237 AO1 - Intermediate Dam

LOCATION: Anvil Range Mine, Yukon

PROJECT: Rose Creek Site Investigation

LOGGED BY: RF

CHECKED BY:

SHEET 2 OF 2

HOLE NO.:

BK04-01




BECKER PENETRATION TEST

BECKER TEST HOLE LOG = e
blowst,
w STARTED:Aug. 31, 2004 FINISHED: Aug. 31, 2004 E—— OPENENDED
~ 2| F| ¢ DRILL RIG MODEL: Becker HAV-180 g 11 kJ max. ralad s
S18%| w | 4 | 2 | GROUNDELEV.(m): 10317 = n|esPTN ovice e
E E | £ | £ | € | COORDINATES (m): N6914117  E 580643.3 E E Weh W% W%
i} w| = = :
B 5% 35| 5| > ~ DESCRIPTION OF MATERIALS 2 8| 2 40 s 60
= SAND AND GRAVEL, some cobbles, trace silt, brown, T 17 17 1 1
= - damp.
= — “'—E
-2 ey - L
- 3 ::::: |
: - — | 34 -moistal3.05 g
o 1028.3™. - water vield. i
E 4 SILT, trace to some sand (fine to medium, angular), brown, _!
- moist to wat, ™
Grab 1 ﬂ
5 == P
Grab 2
| 58 .
— g 10258 SAND AND GRAVEL, sand (fine fo coarse, sub-angular),
gravel (fine to coarse, sub-angular), some cobbles (fine,
B sub-angular to sub-rounded). o
a ! Grab 3 |mitsid . F3 ;
- oo Y 10244 SAND, medium to coarse, sub-angular o rounded, gravelly H
- § b r:‘Q:d' (fine, sub-rounded), highly permeable.
Grab 4 Rt
3 8.8 =
-9 10229 End of Becker Dril Hole at 8.8 m
: NOTES
= 10 1. Original ground at 3.4m. - -
: 2. No BPT data from 5.8 to 8.8m.
E 3. See BPT04-09 for BPT from 5.8 to 33.2m depth.
— 11 -
- 12
- 13
~ 14
— 15 = =T
- 16
- 17
- 18
- 19
E 20
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’ I‘ KLOHN CRIPPEN

PROJECT NO.: M09237 AO1 - Intermediate Dam

PROJECT: Rose Creek Site Inve_sti_g_ation

LOCATION: Anvil Range Mine, Yukon

LOGGED BY: FL CHECKED BY:

SHEET 1 OF 1 HOLE NO.: BK04-09B
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BECKER PENETRATION TEST
BECKER TEST HOLE LOG T
w STARTED:Aug. 26, 2004 FINISHED: Aug.26,2004 | <o oo p——
- | @ > S DRILL RIG MODEL: Becker HAV-180 = 11 kd max. rated PP
E.- % IE IJ'-.J 5 = GRDUND ELEV . 1049 g T**-., BOUNCE PRESH
TS| 4 Y| g |[GR  (m): A Z 0 |esPTN it )
5 [Ew| S | £ | £ |COORDINATES (m): N6913803 E5804549 | 2 Wb W% W
o |Ga| & | & | & DESCRIPTION OF MATERIALS z 8 20 40 80 80
== === SAND AND GRAVEL, sand (fine to coarse), gravel (fineto | [ 0
- — coarse, sub-angular), some cobbles, trace sill, brown, RN
; A i dry. [FILL] EE
5 1 — — .'_—_;. .?f.‘:
] et o
; He -
;— 3 - — | b '
g PR
-4 = = =
a=x “
- == e -
T - moist at 5.18m. e
-6 L_—_'
': =]
=7 ——]
- Byeilieged WA R
- i Ao _ 5
g = sl
- e o SI e
o ] g i =
E 10 = — ﬂ is i
=] = [
: ks i f‘”ri
=1 = = - @:1‘ i‘f:ai
5= s vl
- 12 ey -
~13 T g =
i 10260 End of Becker Drill Hole at 13.1 m
g NOTES:

Fiezometer Details for BKS04-06(FPZ)

Concrela 0-061m
Cuttings 0.61-0.91m
Bentonite Chips 0.91 - 2.4m
Cuttings 2.4-10.2m
Bentonite Chips  10.2- 11.8m
Sand 11.8-13.1m
Screen 12.8-13.1m
- Casagrande Tip Standpipe

Waler Leval Depth Below Ground Surface

BKO4-06(PZ) Dry

KC_BECKER-S| INTERMEDIATE DAM.GPJ KO DATACOT tIRS04

PROJECT NO.: M09237 A01 - Intermediate Dam

P PROJECT: Fi;bse Creek Site Invesﬁéation
‘ KLOHN CRIPPEN LOCATION: Anvil Range Mine, Yukon
b, LOGGEDBY: RF  CHECKED BY:

SHEET 1 OF 1 HOLE NO.: BKS04-06(PZ)




BECKER TEST HOLE LOG

SPT BLOWS

DEPTH {m)
PER 0.15m

5

(=43

w

=
(=]

—
=

T
—
M

LN LN REAL

—
ol

STARTEDAug. 27, 2004_FINISHED: Aug. 27, 2004

DRILL RIG MODEL: Becker HAV-180

GROUND ELEV. (m): 1049.2

COORDINATES (m): N 6913747 _

SAMPLE TYPE
SAMPLE Mo.

DESCRIPTION OF MATERIALS

||| symsoL

r=rl=g| - moist at 4.57m.

" SAND AND GRAVEL, sand (fine to coarse), gravel (fine to
e coarse, sub-angular to sub-rounded) some cobbles,
b= trace silt, brown, dry. [FILL]

_ BECKER PENETRATIONTEST
: CLOSE ENDED
| Casing 0.D.: ity
Hammer Energy: OPEN ENDED
E 11 kJ max. rated Apicrivadl o)
w oo
= | ® SPTH 13:.“"_‘“555?
=2 o
E 5804076 |E = Weth W% W %
AT @ K———————— X%
2 w
=0 20 40 60 80
N

N g

LR

ST

SRl ) e )

NOTES:

End of Becker Drill Hole at 11.9 m

Fiezometer Details for BKS04-07(PZ)

s
L=

TTTTTTITTT
s
L)

e
o

T
[
(=1

Concrete 0-061m
Bentonite Chips  0.81 - 2.24m
Cuttings 2.24 - B.69m
Bentonite Chips  8.69-10.11m
Sand 10.11 - 11.81m
Screen 11.5-11.81m
- Casagrande Tip Standpipe

Water Level Depth Below Ground Surface

BK04-07(PZ) Dry

KC_BECKER-S| INTEAMEDMATE DAM.GPJ KC_DaTAGOT 10728104

’ I‘ KLOHN CRIPPEN

PROJECT NO.: M09237 A01 - Intermediate Dam

PROJECT: Rose Creek Site Investigation

LOCATION: Anvil Range Mine, Yukon

SHEET 1 OF 1

LOGGED BY: RF CHECKED BY:
HOLE NO.: BKS04-07(PZ)




SPT BLOWS

DEPTH {m)
PER 0.15m

[y

HC_BECKER.S| WTERMEDSATE DAM.GPJ KZ DATAGDT 1002A0M
TTTT T TR TTT T T I P ee I TI T T T I"

BECKER PENETRATION TEST
BECKER TEST HOLE LOG i crosc e |
w STARTED:Aug. 26, 2004 FINISHED: Aug. 26, 2004 _ TTPT—— open exeo
- g | DRILL RIG MODEL: Becker HAV-180 z 11 kd max. rated SRy
w | w | g | GROUNDELEV.(m): 1031.0 Z e sPTN " e iR sy
< % g COORDINATES (m): N6913985  E580547.5  |& E W Wi W%
& ®» |  DESCRIPTION OF MATERIALS Z 8| 20 a0 e 80
MNo open-Becker was conducted. Penetration data for this
hale is suspectable lo hammer misfiing. This hole was
replaced by BFT04-08AB.
1
N I
L
L — Continued Next Page i
PROJECT NO.: M09237 A01 - Intermediate Dam
PROJECT: Rose Creek Site Investigation
‘ KLOHN CRIPPEN 'LOCATION: Anvil Range Mine, Yukon
b, LOGGED BY: RF CHECKED BY:
SHEET 1 OF 2 HOLE NO.: BPT04-05




KC _BECKER-S1 INTERMEMATE DAM.GPJ KC_DATAGDT 10EBAM
TTy7

BECKER PENETRATION TEST
BECKER TEST HOLE LOG =
asing 0.D.: L CLOSE ENDED
(blows/0.3m)
" STARTED:Aug. 26, 2004 FINISHED: Aug. 26, 2004 By | e
- |2 S|l e DRILL RIG MODEL: Becker HAV-180 5 | 11k max rated ekt at
E|E§| & = = R P BOUNGE PRESS
T 188 4|y 2 | GROUND ELEV. (m): 1031.0 Z o |esPTN | i
& @21 £ | 2 | 2 | COORDINATES (m): N6913985  E 580547.5 ;.EQ < Wit W o TQL%
o |68 & | & | B DESCRIPTION OF MATERIALS 28| & W e
5
— 21 [H
22 i
— 23 L — —
24 lo2aa !
3 e End of Becker Drill Hole at 24,1 m
g 2 NOTES:
_ 1. Driling stoppad at 24.1m due to mechanical
: problems.
Rl
— 27
:— 28 VI —
- 29 =
— 30
E a1
— 32
- 33 =R
- 34
- 36
- 36
— 37
- 38
- 39 I ]
- a0 S
_ PROJECT NO.: M09237 A01 - Intermediate Dam —J
PROJECT: Rose Creek Site Investigation
‘ KLOHN CRIPPEN LOCATION: Anvil Range Mine, Yukon o
b, LOGGED BY: RF CHECKED BY:
SHEET 2 OF 2 HOLE NO.: BPT04-05
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. __ BECKER PENETRATION TEST )
BECKER TEST HOLE LOG e cuos: evoeD
" STARTED:Aug. 31,2004 FINISHED: Aug. 31, 2004 e e
=2 E| 8 DRILL RIG MODEL: Becker HAV-180 2 | 11k mex. rated (et S
£18% w | w | 4 | GROUNDELEV.(m): 10310 |2 a|eserN o o
a3 E E % % ;5-5_‘ COORDINATES (m): N 6913985 E580547.5 |& = Wi W% W,%
B |G| & | & | & DESCRIPTION OF MATERIALS z 5 2’,!‘:"10" “ 60 a0
No open-Becker conducied. _LI

. |
|

| rT L1

End of Becker Drill Hole at B.8 m

KC_BECKER-S| WIERMEDIATE DAM.GPJ KC_DATAGOT 10028

PROJECT NO.: M09237 A01 - Intermediate Dam

LOGGED BY: FL CHECKED BY:

_P_Rt_:ulgCT_ Rpse (_.‘-reek?ite In\{estigation
‘ KLOHN C RIPPEN LOCATION: Anvil Range Mine, Yukon _

SHEET 1 OF 1 HOLE NO.: BPT04-08B




BECKER TEST HOLE LOG

BECKER PENETRATION TEST

] Casing 0.D.; 1] &ﬁﬁgﬁ‘?m
" STARTED:Aug. 29, 2004 FINISHED: Aug. 30, 2004 N T T
R g G DRILL RIG MODEL: Becker HAV-180 = 11 kJ max. rated Fom
E % E = 5 z R D . BOLINCE PRESY
= |99 w | y | g |GROUNDELEV.(m): 10317 IS n|espiN L et o kPa)
El2x| £ | &£ | £ |COORDINATES (m): N6914117  E 580643.3 E < Wb W% W%
& |68 5|35 | & DESCRIPTION OF MATERIALS 28| 2 40 e a0
1 See BK04-09B for soil description and BFT data for 0 to R
B 8.8m.
Z_ 2 I
g
[ 4 —
=5
=6 :II,J;
-7
)
_ ? '—I
- L
- 10 wl:l--— ——
5 [
=T E
12 E
s []
— 13
L
adh —I I
- 14 =t N
J__I"
= 15 CL =
3 ]
— 16 J__l
- 17 '_r |J
— 18 0 1
E ]
£ 19 .
g 20 Continued Next Page % L

KC_BECKER-S| INTERMEDIATE DAM.CGPJ KC_DATAGOT 1023104

e

‘ KLOHN CRIPPEN

PROJECT NO.: M09237 A01 - Intermediate Dam

PROJECT: Rose Creek Site Investigation

LOGGED BY: RF

LOCATION: Anvil Rgn__gg I_\_/l_i_ne, Yukon

CHECKED BY:

SHEET 1 OF 2

HOLE NO.: BPT04-09A




__ BECKER PENETRATION TEST __ |
BECKER TEST HOLE LOG —— crose evoes
N STARTED:Aug. 29, 2004 FINISHED: Aug. 30, 2004 P ——
= 2| | 8 | DRILL RIG MODEL: Becker HAV-180 = | ki max e ity
S182| w | 4 | 4 |GROUNDELEV.(m): 1031.7 Zglestn [ e ey e
b g % % 2 | COORDINATES (m): N 6914117  E 580643.3 E = W W% W |
o = i XK————0———=X
o | @ a LI W DESCRIPTION OF MATERIALS Z N 20 A0 80 80
- 21 ]
- 22 [5
g C
— 23 2 i I
= I I
- 24 ]
L
- 25 H
— 26 [_I
o7 S —
3 [
- 28 . ; §
: L
— 29 —L‘_
E |
- 30 I'-r
2 [
E 39 131
3 133
- 147
- 32 - P39
.- 235
g 169
- 33 232 e = = 65
2 - End of Becker Drill Hole at 332 m
a4 NOTES:
3 1. No BPT data from 0 to 5.8m.
B 2. See BK04-09B for lithology from O to 8.8m, and
=35 BPT data from 0 to 5.8m.
— 36 - L
37
38
- 39
F 40

KC_BECHER-8Y INTERMEDIATE DAMGP) MC_DATAGDT 10280
T 7

’ I‘ KLOHN CRIPPEN

PROJECT NO.: M09237 AD1 - Intermediate Dam

PROJECT: Rose Creek Site Investigation
LOCATION: Anvil Range Mine, Yukon

LOGGED BY: RF CHECKED BY:

SHEET 2 OF 2 HOLE NO.: BPT04-09A




®G_BECKER-S| INTERMEDIGTE DAM. GRS KC_DATAGDT 102804

BECKER PENETRATION TEST
BECKER TEST HOLE LOG )
- Casing 0.D.: ll ‘cl::lt.acws:'sﬂ Eﬁ.?m
Y STARTED:Aug. 30, 2004 FINISHED: Aug. 31,2004 | iormrercreey o
e E g DRILL RIG MODEL: Becker HAV-180 = 11 kJ max. raled )
2 g 'g G - . % """ -., BOUNCE PRESSH
T |82 u w & | GROUNDELEV. (m): 10311 - = 9 |e®sPTN S kPa)
E 2zl & | & | € | COORDINATES (m): N6913865  E 580451.4 E < Weth W% W%
BEEERERR DESCRIPTION OF MATERIALS Z 8| 20 4 e 80
1 This hole was drilled to obtain BPT data below 14m orthe -
- base of compacted fill to supplement BK04-01.
- L
Sy
#
-5
6 am
=7
= 8
o
— 10 -
- ih| —
12
13
E, |
14 1
3 ||
5_ 15 =
i. 16 S W— - -
:— 17 E
é— 18 [
- 'J.J
::— 19 |I
20 Confinued NextPage| | | —
PROJECT NO.: M09237 AQ1 - Intermediate Dam
PROJECT: Rose Creek Site Iny_esf[iggﬂ::_r_uu B
‘ KLOHN CRIPPEN LOCATION: Anvil Range Mine, Yukon
v LOGGED BY: FL CHECKED BY:
SHEET 1 OF 2 HOLE NO.: BPT04-10




KC_BECHER-SI| WTERMEMMATE DAM.GPJ KC_DATAGDT 10284
T

BECKER PENETRATION TEST
BECKER TEST HOLE LOG T CLIEE —
o (Blows/0,3m)
i STARTED:Aug. 30, 2004 FINISHED: Aug. 31, 2004 A B R
2| F |8 DRILL RIG MODEL: Becker HAV-180 = | f o iag ol
£ 18%| w | 4| g [GROUNDELEV.(m): 1031.1 = e seTN i e
E E E % g g COORDINATES (m): N6913865  E 580451.4 E s Wi W% W,%
68| 3| 5| > DESCRIPTION OF MATERIALS 28| 2% 4w e 80
:— 21 =
]
- 22 LII_
» '1:'
21 % -
- 25
~ 26
27 r =
2 I]
- 28 et -
g 1hof
- 122
- g —t—l 143
E 109
= 104
20 101
3 118
b
E 101
E 16
- 32 29
9 17
3 ksl
- 33 125
14g|
- 12|
- 34 123|
- 153
r 178
— 35 T97]
i 200
- 114
— 36
: L
ks
- 37 NOTES: T }36
o 124
1. See BK04-01 for soil description. 209
=38 2. BPT04-10 located 1.5m away from BK04-01, 79
i 282
5 B 324
. i End of Becker Drill Hole at 39.0 m
- 40

‘ I‘ KLOHN CRIPPEN

PROJECT NO.: M09237 A01 - Intermediate Dam

PROJECT: Rose Creek Site Investigation

LOCATION: Anvil Range Mine, Yukon

LOGGED BY: FL CHECKED BY:

SHEET 2 OF 2 HOLE NO.: BPT04-10




KC_BECKER.-SLROSE 084 INTERMEDIATE DAMGPJ KC_DATAGDT 102504

BECKER PENETRATION TEST
BECKER TEST HOLE LOG B P —_ coseaweo
w STARTED:Aug. 28, 2004 FINISHED: Aug. 28, 2004 . Hammer Energy: et
) % ¢ DRILL RIG MODEL: Becker HAV-180 £ 11 kJ max. rated ik
£ % uE.! = _ . % """ +._  BOUNCE FRESE
= 98| w 1y 2 | GROUND ELEV. (m): 1031.0 Z o | SPTN e
E (22 % § S | COORDINATES (m): N6913985 E580547.5 | = W W% W%
& |ba| & | & | & [ DESCRIPTION OF MATERIALS z I A I
: 1 No open-Becker conducted, _Ll - N
é n|
[ 2 - |
: [
= O
=R
=5 1
3 L
=6 [
7
— 8
-9
- 10
= 11 ]
- [
E 12 i
: |
:j13 !.I
14 = }
s i
=~ 16
§—17 -
- 18 — ——
E 19 3
] 20 | I B Continued Next Page l-|

PROJECT NO.: M09237 A01 - Intermediate Dam

PROJECT: Rose Creek Site Investigation

LOCATION: Anvil Range Mine, Yukon

SHEET 1 OF 2

LOGGED BY: RF CHECKED BY:

HOLE NO.: BPT04-

0BA




BECKER PENETRATION TEST
BECKER TEST HOLE LOG TIONTEST _|.
——x - " Casing O.D. &ﬁﬁ: %m?eu
il _STARTED:Aug. 28, 2004 FINISHED: Aug. 28, 2004 _ R — open eNoED
= |2 '% g DRILL RIG MODEL: Becker HAV-180 = 11 kJ max. rated e
— L oz et
% 9%®| w | y | g | GROUNDELEV. (m): 1031.0 = o|espTN et Gy
& E z| £ | & | € | COORDINATES (m): NG6913985 E 580547.5 E g Wb W W
Ll <L < F o W e —— — Z ¥
o |6a| & | & | b | DESCRIPTION OF MATERIALS 25 20 40 60 _ &0
— 21 — 5- =
22 Lrl
- 23 LP
=24 - |
: [
- 25 ]
: N
- 26
- 27 -
g I
- o8 B L |
bos
- 119
— 29 === 114
< 121
- 191
= 13
e 133
- 147
: 160
— 3 165
E 131
- 114
8 J__I'"
- 33
: ]
- 34 155
153
- 113
= 35
- 1
= 124
— 36 — 132
g 117
= NOTES: 123
- 37 — .30
: 1. BPT data from 0 to 8.8m was collected during 188
- BPTO04-088B. 128
- ag 2. An allernale set of BPT dala for this location is shown 161
- on BPT04-05. 158
3. BPT04-05, BPT04-08, and BPT04-08B are within 3.0m 152
of each ather. 179
— 39 280
329
40 EL 0814 End of Becker Drill Hole at 39.9 m B86

KC_BECHER-SI-ROSE 084 WITERMEDMATE DWM.GPY KC DATAGOT 102804
T O RN T

‘ I‘ KLOHN CRIPPEN

PROJECT NO.: M09237 A01 - Intermediate Dam

PROJECT: Rose Creek Site Investigation

LOCATION: Anvil Range Mine, Yukon

LOGGED BY: RF CHECKED BY:

SHEET 2 OF 2 HOLE NO.: BPT04-08A
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’ I‘ KLOHN CRIPPEN

BECKER PENETRATION TEST
BECKER TEST HOLE LOG . ‘
o T Casing 0.D.: &ﬁﬁgﬁ?ﬂ
it STARTED:Aug. 18, 2004 FINISHED: Aug. 19, 2004 Bt S } DPEN ENDED
e S| g DRILL RIG MODEL: Becker HAV-180 = 11 kJ max raled i
E g uE.\ = . % """ .., BOUNCE PRESH
= S8 w w a GROUND ELEV. (m): _1051._@ = S S @ |® SPTN Loeser™ (kPa)
5 ,ﬂ_:' ; % % % COORDINATES (m): N 6913434 E 5819794 E E Wl W% W %
W |ow| < = > * S s
a |58 S| 8| 5 DESCRIPTION OF MATERIALS Z A 20 40 60 80
- B [TAILINGS] L:I "
= ——] [ -+
2 tapx ]
) ]
=) = 1
L Fes ST T T
~6 ——] f
-7 g L
-8 e 1
4 ‘_' | 10433 SAND AND GRAVEL(SW-GW), fine lo coarse, cobbly,
s SN well graded, sub-angular to sub-ounded, grey, wet, o
— 9 -
®
= Grab 1 it
=~ 10 gy E I
: ket 8
=4 Grab 2 .r?'! - reck in bit from 10.97 to 12.5m, poor recovery.
5 ° e ' '
2 — =
E . ®, 125
- : i 10390 SAND, fine lo coarse, some silt, brown, wel. .
-~ 13 B t
- .| 134 -ioo wet to recover sample.
d v, v i ; ° #’g’
E 44 Gab| 3 b ww - lvose zone from 12,5 10 13.41m, o 79
- - SAND AND GRAVEL, fine to coarse, some cobbles. :T-
= ®. 9, 145
- Grab 4 |7 17710389 - loosa zone at 14.63m. = © ]
- 15 | 152 SAND, fine to coarse, some silt, brown, wel, T J ' B
= o 7y 10363 SAND AND GRAVEL (SW-GW), fine to coarse, some
: .‘ _' J cobbles, well graded, sub-rounded to sub-angular, gray,
E_ 16 Grab 5 ;. :.' wel,
N e el -|I_I
17 PO
E o el H
- e 9 I | 4.4
= 18 woed . o 110
- Grab | 6 | 10332 GRAVEL, sandy, very stiff. [TILL?] e
- 19 o - no water return at 18.9m, material moist and brown. = 232
- 233
E 20 Conlinued Next Page 208

o -
PROJECT NO.: M09237 AD1 - Secondary Dam

I;RDJECT:M Ro'se Creek Site Investigation

LOGGED BY: RF

LOCATION: Anvil Range.: Mine, Yukon

=D BY: R CHECKED BY:

SHEET 1 OF 2 HOLE NO.: BK04-02A
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BECKER TEST HOLE LOG

BECKER PENETRATION TEST i
CLOSE ENDED

Casing O.D.:
S — {blows/0.2m)

w STARTED:Aug. 18, 2004 FINISHED: Aug. 19, 2004 _ I ——— oPen Exveo
= |2l E g DRILL RIG MODEL: Becker HAV-180 z 11 kJ max, rated )
S 182| w |y | g |GROUNDELEV.(m): 10515 2 o e seTn e SRR
El2e| £ | £ | 2 |COORDINATES (m): N6913434  E 5819794 |E = Wi W% W%

w o w = = = b —— —ltn i SR Pire e o s

o |Ga| B | B | @ DESCRIPTION OF MATERIALS z & 20 40 60 80

o Grab 7 e - — . oY " pEg
= . 239
5 |/ 096
- 21 g 319
'— Grab - high water yield, silty matrix at 21.3m
— 22
— 23
E SILT, banded grey and black lavers. g
- Grab 9
— 24 P
o 8]
=25 Grab | 10 - 38 blows with Open Crowd-In Bit, =1
y - 42 blows with Open Crowd-In Bil,
= - 53 blows with Open Crowd-In Bit.
— 26 ) 262 -some gravel at 25.9m.

v f w | 10253 SAND AND GRAVEL, fine lo coarse, some sill, 5
: Grab | 11 |* “' : sub-rounded, grey, wet.
=T e, =, -very hard at 26.8m.
e '103:?;3 -from 27.0 to 27.3m were 650 to 700 blows, refusal.

. ‘ End of Becker Drill Hole at 27.3 m
- o5 NOTES:
- 1. PDA conducted during closed-Becker.
2 5 2. Original ground at 7.92m.
- 9 3. Closed-Becker stopped at 21.4m due o boulder or
E large cobble.
5 4. See BPT04-28B for closed-Becker data from 23.5 to
=~ 30 24.4m. —_—
— 31
32
- 33
= +
- 35 .
- 36
=37
— 38 - . _
- 39 — | —
- 40

PROJECT NO.: M09237 A1 - Secondary Dam

PROJECT: Rose Creek Site Investigation

’ I‘ KLOHN CRIPPEN

LOCATION: Anvil Range Mine, Yukon
LOGGED BY: RF

CHECKED BY: B
SHEET 2 OF 2 HOLE NO.: BK04-02A




BECKER TEST HOLE LOG

KC_BECKER-S1 SECONDARY DAM.GPJ KC_DATAGDT 105804
TT Ll

’ I‘ KLOHN CRIPPEN

_ BECKER PENETRATION TEST
Casling Q.D.: &;ﬁgﬁ?m
i STARTED:Aug. 22, 2004 FINISHED: Aug. 23, 2004 Hammer Energy: |~ Grengnoko
- | @ & ¢ DRILL RIG MODEL: Becker HAV-180 11 kJ max. raled :
E | = E| F = T L . -TP ... BOUNGE PRESH
= 0F| w ) a GROUND ELEV. (m): 1049.9 w | ® SPTN .o (kPa)
E 2z £ | £ | £ | COORDINATES (m): N6913220  E 582003.2 = Wh W% W
u = X—— D - — X
o |68 & | 5 | & DESCRIPTION OF MATERIALS a 2 40 _ 80 80
- = = [TAILINGS] ' 5
=1 = — - No BPT dala collected from 0 to 12,8m.
2 g
-3 ] i
o B L
-5 X
6 ]
By i
~7 ——]
-8 L]
-9 ] S
— 10 ==
= 11 = 52
- 12 Bt W
128 - - |
~- 13 10371 SAND AND GRAVEL, fine to coarse, soma cobbles, trace 1
- silt, sub-angular to angular, grey, wet. L]
5 o q.
— 14
Grab 1
G ; |
15 =— o —
- : 125
E 16 Grab | 2 - boulder (Gnelss) from 15.8 to 16.8m. 1%
E ] 139
>l I08 o _ 2 175
17 | 10331 SAND, fine to medium, silty, some cobbles, angular, 55 piatal|
g ‘ brawn, wel, 1 216
= i 177 ) !
18 Grab | 3 |w @022 SAND AND GRAVEL, fine to coarse, some cobbles, race iy I I e
‘ silt, sub-rounded, grey, wet. it . r
3 - high waler yield, s
— 19 - silty from 18.9 to 19.8m, { |
= et o
20 Continued Next Page 75 - L

PROJECT NO.: M09237 A01 - Secondary Dam

PROJECT: Rose Creek Site Investigation

LOGGED BY: RF

LOCATION: Anvil Range Mine, Yukon

CHECKED BY:

SHEET 1 OF 3

HOLE NO.: BK04-03(P2)




BECKER TEST HOLE L(.:)G BECKER PENETRATIONTEST ],

HKC_BECKER-S| SECONDARY DGR KO DATAGOT V2304
TT T TTTTE T TT

Casing 0.D.: ‘C;-}Lbcﬁﬂlséw?eu
S L JiTY,

w | STARTED:Aug. 22, 2004 FINISHED: Aug. 23, 2004 _ P open exoeD
= |2¢| B | 8 DRILL RIG MODEL: Becker HAV-180 z 11 kJ max, rated ki
f 59| w | w GROUND ELEV. (m): 1049.9 Z e seTH | o HEERORRS
E Ee| & | & COORDINATES (m): N6913220 E5820032 |E = W% W% W%
Wo|am = B g N g L

————0————%
B | Be| & | & ~_ DESCRIPTION OF MATERIALS z 3 20 40 . 80 80
Grab 4 - gray, loose, high water yield. ’-H e
— 29 I IJ
3 .
5 a J-
) - silty from 21.9 to 22.6m. :
= 23 — —
: - silty from 23.5 lo 23.8m.
= 24 ]
_. LG
- 25
- Grab . I'l
26
= 27 e
i (I
: ]
-2 -1l
- E—L
- 29 Grab
E - rust coloured waler at 29m. _I_J
- 30 5 I'|
3 L
31 |
3 Grab
- 32 —- - -
3 - - compacted material, low water yield from 32.6 to 34.1m. :
- 34 —l' -
¥ - loose, grey, high water yeild at 34.4m. [
- 35 ] |
: o :
3 36 - flat, elongated gravel from 36 to 37.8m. —IT -
_ 37 Grab ; EF—I
- 38 3L 5 E l
e Grab - boulder from 39.3 to 39.6m. o
- 40 - some sill, broken rock fragments  Conlinued Next Page | J,?f

PROJECT: Rose Creek Site Investigation
‘ KLOHN CRIPPEN LOCATION: Anvil Range Mine, Yukon

=

PROJECT NO.: M09237 A01 - Secondary Dam

LOGGED BY: RF CHECKED BY:
SHEET 2 OF 3 HOLE NO.: BK04-03(PZ)




KC_BECKER-S| SECONOARY DAM GR) KC_DATAGDT 102804
T Y

BECKER PENETRATION TEST
BECKER TEST HOLE LOG Gmmo0: [ L oo
- STARTED:Aug. 22, 2004 FINISHED: Aug. 23, 2004 - aimier Enera re——
) E 5 DRILL RIG MODEL: Becker HAV-180 = 11 kJ max. raled ysran
E % UE: = i & . % """ =, BOUNCE PRESY
|92 4 w 5 GROUND ELEV. (m): 1049.9 1S @ |®sPTN o * (kPa)
E |em| £ | £ | 2 |COORDINATES (m): N6913220 E5820032 |E = W W% W
B |68 5| 5|5 DESCRIPTION OF MATERIALS Z 8 20 40 60 80
=== ol ol from 39.6 to 40.8m. [ 153
g b 150
- 41 : 125
5 129
B 103
= A9 - cobbly from 41.8 to 43m. 115
- 123
3 ]j_tg
43 433 ’
E iz End of Becker Drill Hole at 43.3 m
- 44 NOTES:
:_- 1. No closed-Becker data from D to 12.8m.
g 2. Original ground at 12.8m.
- 45 3. Closed-Becker located 1.5m away from o
E: open-Becker.
: 46 Piezometer Details for BK04-03(PZ)
3 Cave In/Cuttings 0-38.7m
= 47 Bentonite 38.7 -41.1m
5 Filter Sand 41.1 -43m
= Screen 43 -43.3m
_ 48 - Casagrande Tip Slandpipe
— 49
- 50
51
52
— 53
— 54
_— 55 = |
-_ 56
— 57
— 53 . -
50
- 60 | o
PROJECT NO.: M09237 A01 - Secondary Dam
PROJECT: Rose Creek Site Investigation )
‘ KLOHN CRIPPEN LOCATION: Anvil Range Mine, Yukon
b LOGGED BY: RF CHECKED BY:
) ) SHEET 3 OF 3 HOLE ND.:_BKO4-03(F_'Z)_




HKC_HECKER-S| SECONDARY DAMGPY KC_DATAGOT HU2S04

| BECKER PENETRATION TEST
. BECKER TEST HOLE LOG e =
w STARTED:Aug. 24, 2004 FINISHED: Aug. 25, 2004 _ e B ERRNEES
=2 F | o8 DRILL RIG MODEL: Becker HAV-180 Z | 11kl mex rated sz
S 185 w | 4 | g [GROUNDELEV.(m): 1050.9 |Z al|esen e (R CERRES
& E E % £ | 2 | COORDINATES (m): N6913324  E 581983.8 E = Wit W% W%
a |68 3| 3| 5 [ DESCRIPTION OF MATERIALS 28| % o e &
- e [TAILINGS]
ap B
= = - No BPT data collected from 0 to 11.3m
-2 === =
= 3 =% —
4 e
;_ 5 :;: o -
a o
=7 [— =] =
— 8 ::;:_
Ba g — —]|
- 10 ] —— ———
- 11 :::_: " =
2 ——1 ne '
§ ¥y 19983 SAND AND GRAVEL, sand (fine lo coarse), gravel (fine to b .
~ 12 .' -" - coarse, angular lo sub-angular), some cobbles — —
- .o, (sub-rounded to sub-angular), lrace sill, brown, wet. 5
Grab 1 [ 3 1}
— 13 1. - high water vield. s
 rwm Eil
T T,
14 - _’. ?| - some silt at 13.7m. H_ ==
: Grab | 2 P w9 L
'_ - .' .‘. s (o)
kata - gravel, sub-rounded, trace silt. L ==
: 35 I
16 24 1
e ‘™ [
- rab | 3 oy
g ‘e I
ol 75 - ' = .
g » v L
~ 18 A N [ ] -
-
- e - some silt from 18.3 to 18.9m, _||
- 19 it
- Grab | 4 ?-rf.- LI.
- 20 - L ? Continued Next Page 1

PROJECT NO.: M09237 A01 - Secondary Dam

PROJECT: Rose_Creek Site Investigation

LOCATION: Anvil Range Mine, Yukon

LOGGED BY: RF CHECKED BY:

SHEET 1 OF 3 HOLE NO.: BK04-04
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T

’ I‘ KLOHN CRIPPEN

BECKER PENETRATION TEST
BECKER TEST HOLE LOG : ) :
Casing O.D.: ﬁ%&?jﬂ%ﬁ?m
w STARTED:Aug. 24, 2004 FINISHED: Aug. 25, 2004 " Hammer Energy: |~ G7ENENDED
= g - g DRILL RIG MODEL: Becker HAV-180 |z 11 kJ max, rated -
f 92| u w = | GROUND ELEV. (m): 1050.9 = ? | ® SPTN s RS
E 221 £ | £ | 2 | COORDINATES (m): N6913324  E581983.8 E < Wi W% W%
oow| = = = K———— 0 ————X
O |oo| @ o 0 DESCRIPTION OF MATERIALS z 8 20 40 80 80
- el bl
=2 P w |
-~ 21 —— ' & o
ofl of.
- B
- -, - |
- 22 o
: ” Grabl 5 b we - sorrie silt from 22.6 to 23.2m. rl
: C
— 24
: . L
- 25 T
Grab 5]
- 26
— 27 - some silt from 26.8 to 28m. —a | -
- 28 !
5 Grab | 7
- 29 é
= 30 0 =
- some sill from 30.2 to 31.17m. [
= 3 Grab _r]
- aanl
- - bit pushing boulder at 31.5m. I—l
— 32 - dense at 31.7m ===
: - cobbly from 32 1o 32.6m. o Il
Grab
- 33 |
- - rock jammed in bit at 33.2m. o
24 Grab
- some silt from 34.1 to 35m. o
_ a5 Grab - cabbly, sub-angular from 34.7 10 35.7m. P
: . [
e SAND, fine to medium, some silt, sorme gravel, 1 oo
- Grab gap-graded, brown, wet, be5
] SAND AND GRAVEL, some cabbies, trace (o some sill, > e
- 37 sub-angular to angular, grey, wet, [TILL?] T
g Grab D57
— 38 [o]
= Grab
E s
30 SILT.
= Grab | 15
- 40 R Continued Next Page

PROJECT NO.: M09237 A01 - Secondary Dam

WLDCA‘I"'I'ON: Anvil Range Mine, Yukon

PROJECT: Rose Creek Site Investigation

LOGGED BY: RF CHECKED BY:

SHEET 2 OF 3 HOLE NO.: BK04-04
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BECKER TEST HOLE LOG

LLRRRRERE R

o
-~

| DEPTH (m)

SPT BLOWS
PER 0.15m

SAMPLE TYPE

SAMPLE Mo.

— SYMBCL

BECKER PENETRATION TEST

STARTED:Aug. 24, 2004 FINISHED: Aug. 25, 2004

DRILL RIG MODEL: Becker HAV-180

'GROUND ELEV. (m): 1050.9

COORDINATES (m): N6913324  E 581983.8

DESCRIPTION OF MATERIALS

on
o

53]
[=2]

o
(= 4]

59

60

g End of Becker Drill Hole at 40.2 m
NOTES:

1. Original ground at 11.6m.

2. No BPT data from 0 to 11.3m.

3. Open-Becker located 1.5m away from
closed-Becker.

- INSTRUMENT
| DETAILS

Casing 0.D.: CLOSE ENDED
(blows/0.3m)
Hammer Energy: OPEN ENDED
11 kJ max. rated (Blows/0.3m)
""" <., BOUNCE PRESH
@ SPTN | ... " (kPa)
W W% W, %
K———r D= X
20 40 60 80

PROJECT: Rose Creek Site Investigation

PRDJE(ET NO.: M09237 AD1 - Secondary Dam

LOCATION: Anvil Range N_Iine. Yuken
LOGGED BY: RF

CHECKED BY:

SHEET 3 OF 3

HOLE NO.: BK04-04




BECKER PENETRATION TEST
BECKER TEST HOLE LOG it
N STARTED:Sep. 1,2004 FINISHED: Sep.1.2004 | e P
_|w» % g DRILL RIG MODEL: Becker HAV-180 z 11 kd max, rated =mru]
E = 'E = e = = g """ . HOUNCE FRESH
= 02| u s 3 GROUND ELEV. (m): 1050.2 £ o |® SPTN oot (kFa)
B |ce| = | £ | S |COORDINATES (m): N6912892 E5822036 |f X | Wgh W% W %
W |pw| = Y > X————G————X
o n o 2 22 @ DESCRIPTION OF MATER'ALS = g 20 40 &0 80
- = —| SAND AND GRAVEL, sand (fine to coarse, angular), |
= ey gravel (fine to coarse, sub-angular to sub-rounded), 1
£ = trace to some silt. [FILL]
—1 Byt C =
: 2T - soft zones appear to be mainly sand. a
- Grab - === LLas
— 2 S - boulder at 1.83m. ==
- 25 ¥
B ¥y ¥y 7T - water vield at 2.44m; silly, greyishbrownwater. 7
) et J SAND AND GRAVEL, sand (fine to coarse), gravel (fine to I Y S
- Ry coarse, sub-rounded), cobbly (fine to coarse,
B e 9 sub-rounded), trace silt, brown. S
g Grab | 2 |4, - soft zone at 3.35m.
-4 P u =
2 -, 2
- 8.8 cobbles or boulder al 4,27m. I:]
5 o 8 I -
-, a
: L e
-6 b
- -, o 141
: Grab | 3 |®y 119
=7 P 3 I
C -,
5 e
- 8 b E :‘
- -
- *, ]
=9 > =i
_ 3 =l
2 =4 1
: 10 b | -
= -y o
- ®, % 0 N J
- 11 Grab 4 10302 GRAVEL (fine to coarse, angular), sandy (angular), cobbly = |
F, '- (sub-angular), some silt,
— 12 a )
E O Vol - Y —— i o P41
Grab 5 [ o5 10988 ROCK, flaky, smooth, grey, easy lo break, no water yield.
- 13 1074 End of Becker Drill Hole at 12.8 m
E NOTES:
14 1, Original ground at 2.5m. —
E 2. Open-Becker located 1.5m away from
g closed-Becker.
- 15
- 16
17
- 18 —
- 19 1
- 20 ) . —

KC_BECKER-S! SECONDARY DMM.GPJ KC_DATAGDT 1028

‘ I‘ KLOHN CRIPPEN

PROJECT NO.: M09237 A01 - Secondary Dam

'LOCATION: Anvil Range Mine, Yukon

SHEET 1 OF 1

LOGGED BY: FL

CHECKED BY:

HOLE NO.: BK04-11
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___ BECKER PENETRATIONTEST |
BECKER TEST HOLE LOG et Sy
=== — (blowa/0.3m)
HJ' 7.S.TARTED,'S‘EP- “‘I._'. 2004 FlN ISHED' Sep' 2‘ 2004 y : Hammer Energy: ?:Pﬂ:’EE\IDED
=12 F | 8 DRILL RIG MODEL: Becker HAV-180 = 11 kJ max. rated i,
W @ e 8
f 08| w | u Q GROUND ELEV. (m): 1055.5 = q|esPTN i T
b E z| £ | £ | € | COORDINATES (m): N6912727  E 582691.7 EER wWh  ww  wew |
w| = b= = XK————0————
B8 8 5| a5 " DESCRIPTION OF MATERIALS 28| 20 a0 e a0
g g SAND AND GRAVEL, soma silt, light brown, dry. [FILL] I_,__L
: = | 1
- ) - boulder at 1.37m. Ltz
F 5 e = 186
- - boulder and cobbles from 1.98 to 2.74m. 142
e 137
e 3 151
g -~ bouider at 3.05m. g ) e
- - water yield, brown at 3.35m. h8s
4 SAND AND GRAVEL, sand (medium to coarse, angular to
Grab sub-angular), gravel (fine to coarse, angular lo ~ '
2 sub-rounded), trace silt, highly permeable, brown.
-5 [
- L
_ 1
* |
- 6 = -
- o
e Grab - 08
=7 3
3 L
B 8 - boulder from 7.62 to 8.23m. 1
= ]
- = - very light, dark brown water; high vield at 8.23m.
£ N - bit pushing big rock at 8.53m.
=9 Lkt
: - brown water at 8.84m.
_ 10 L hd - pushing big rock at 9.45m. | |
Sy - silty water at 10.36m. ||
= 11 s SAND, coarse, angular, gravelly, fine, highly permeable. = =
5 Grab e L
E } - trace silt at 12.2m.
- 12 el —— L
— "-Qt 1 1
13 T 43 o S 114
E . |%55] ™24 ROCK, angular, hard pieces, some silt, low water yield. 5 [
g Grab | 4 /y?;\g\\;, L
= 14 S ]
= ;\;}cr&.,\.: ==
: ol
E 15 ’ End of Backer Drill Hole at 14.6 m
g NOTES:
-_ 1 1. Original ground at 3.7m.
& 2. Open-Becker located 1.5m away from R
= closed-Becker,
= 17
— 18
- 19
E 20

‘ I‘ KLOHN CRIPPEN

PROJECT NO.: M09237 A01 - Secondary Dam

PROJECT: Rose Creek Site Investigation

LOCATION: Anvil Range Mine, Yukon

LOGGED BY: FL CHECKED BY:

SHEET 1 OF 1 HOLE NO.: BKD4-12




BECKER TEST HOLE LOG | BECKER PENETRATIONTEST.

KC_BECKER-S! SECONDARY DAM.GPJ KC_OATAGDT 10EEMM
EREN AR EEEEIN]

Casing 0.D.:
i STARTED:Sep. 2, 2004 FINISHI_EQSepQE_(}_D_tl_ L R —— :b-
= g g g 'DRILL RIG MODEL: Becker HAV-180 z 11 kd max, rated
=I§ o] "E W m GROUND ELEV. (m): 1057.5 g 0 | ® SPTN i
Eolee| 3| 3 COORDINATES (m): N6912379 E5832613 |E X[ W  We v
o |Ga| & | » DESCRIPTION OF MATERIALS z 4 L
£ SAND AND GRAVEL, sand (fine to medium), gravel (fine
E to coarse, angular), some cobbles, trace to some silt, B
8 i brown, dry. [FILL]
Grab | 1 °
-2 =
) B
= A 70541 SAND, medium fo coarse, some gravel to gravelly (fine,
- : sub-angular fo sub-rounded), some cobbles. g o
4 Grab | 2 - water yield, brown at 3.96m.
5 I"j
- 5 - reddish brown water at 5.79m. [
E Grab | :l'j
-7 gi
g -
5 — S 1}
5 i
= Grab 9
— 11
: |
- 12 brownish gray, no water yield.
e - bedrock at 15.7m.
. 14
- Grab | 5 >
- 15
2 157
E 16 s End of Becker Drill Hole at 15.7 m
E. NOTES:
3 17 1. Original ground at 3.4m. —
: 2. Open-Becker located 1.5m away from
- closed-Becker,
i 3. Closed-Becker stopped at 12.5m due to v. dense
- 18 ground.
£ 19
20 o
PROJECT NO.: M098237 A01 - Secondary Dam
5 PROJECT: Rose Creek Site Investigation
‘ KLOHN CRIPPEN LOCATION: Anvil Range Mine, Yukon
b LOGGED BY: FL CHECKED BY:
SHEET 1 OF 1 HOLE NO.: BK04-13




BECKER PENETRATION TEST

KC_BECKER-S1 SECONDARY DAM.GPJ KC_DATAGDT 102804
T

DEPTH (m)

= 10

~ 41

12

13
- 14
15
;—16

17

- 18

19

20

SPT BLOWS
| PER 0.15m

BECKEB TEST HOLE LOG e coscers
w | STARTED:Aug. 19, 2004_FINISHED: Aug. 19, 2004 = p——
= | & DRILL RIG MODEL: Becker HAV-180 E 11kl ma. rated |- (picieallom)
w | W | 2 | GROUNDELEV. (m): 1051.5 = ¢ | seTN s REEEERCHS
§ % = | COORDINATES (m): N6913434 _ E581979.4 |E g W Wh W
® DESCRIPTIONOFMATERIALS |2 8| 20 40 60 80

Open hole only to 23.5m with BPT fram 23.5 to 24.4m.
Purpose of hole was to determine whether refusal in
BK04-2A was due to a boulder or dense soil.

__Continued Next Page

PROJECT NO.: M09237 A01 - Secondary Dam

LOGGED BY: RF CHECKED BY:

PROJECT: Rose Gr_eek Site Investigation
‘ KLOHN CRIPPEN | LOCATION: Anvil Range Mine, Yukon

SHEET 1 OF 2 HOLE NO.: BPT04-028




BECKER TEST HOLE LOG

~ BECKER PENETRATION TEST

Casing O.D.

DEPTH {m})

SPT BLOWS
PER .15m

CLOSE ENDED
{blowsi0.3m)

Hammer Energy:

DRILL RIG MODEL: Becker HAV-180

11 kd mazx. rated

OFEN ENDED
{blows/D.3m)

GROUND ELEV. (m): 1051.5

@ SPTN

-

COORDINATES (m): N 6913434

""" -.. BOUNCE PRES!
(kPa)

E581979.4 | Wil Wi

SAMPLE TYPE
SAMPLE MNo.
SYMBOL

HC_BECWER-S5i SECONDARY DAM.GPJ HC_CATAGOT 10/28m4d
T

244

~_ DESCRIPTION OF MATERIALS

X ——— O — b
20 40 60

INSTRUMENT
DETAILS

;. SV

=44

247

B42

1027.1

End of Becker Drill Hole at 24.4 m

’ I‘ KLOHN CRIPPEN

PROJECT NO.: M09237 A01 - éécondary Dam

PROJECT: Rose Creek Site Investigation

LOCATION: Anvil Range Mine, Yukon

LOGGED BY: RF CHECKED BY:

SHEET 2 OF 2 HOLE NO.: BPT04-02B



BECKER TEST HOLE LOG

KC_BECKER-S! CROSS VALLEY CAMGP) ®C_DATAGDT 102884

BECKER PENETRATIONTEST |
Casing O.D.: ___ CLOSE ENDED
= - (blowa/0.3m)
E STARTED'SEP' 3' .2004 ‘FINI.SHED‘ SEp' 3, 2004 i Hammer Energy: C;!mr;gm
= 12| & S DRILL RIG MODEL: Becker HAV-180 = 11 kJ max. rated b
LA Lu .....
= |82 w | 4 | g | GROUNDELEV. (m): 1016.0 S gleseryn [ oo Gy E S
B 2% £ | & | 2 | COORDINATES (m): N6914256.3 E 580146.7 E Z Witk W% W% |
o =T <L > = e e
8 |6d| 8|3 | & DESCRIPTION OF MATERIALS z 4 % B M B
' et SAND AND GRAVEL. [FILL] ‘h
1 (1 —t
= ;_—_— - water yield at 1.52m. % [l':l
-2 - — - 21 -lostwateralq.83m L
@@ 70139 SAND AND GRAVEL, sand (fine 1o coarse, sub-raunded), L
g i gravel (fine to coarse, sub-rounded), trace to some sill.
—-3 1 ] ==
E 4 arab | 1 - waler yield at 3.7m. e |
E pa272] SsPT | 2 i _f:]
=5
%_ 6 SAND, fine, grey.
== r
234 | SPT [ 3 SILT AND SAND, fine sand, low plasticity, grey. °
=8
-‘ 245 | SPT [ 4 9
- g 90 il
: 10070 No open-Becker bayond 9m.
11 R =t
.
= 1
— 12 H —
=13 |
i'_ f
15 Il
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BECKER TEST HOLE LOG

| BECKER PENETRATIONTEST

CEIS]ng 0.0.: 3 CLOSE ENDED
= — {blows/0.3m)
i STARTED:Sep. 3, 2004  FINISHED: Sep. 3, 2004 . T orEn ENoED
| @ % g DRILL RIG MODEL: Becker HAV-180 z 11 kJ max, rated itrdang
E % E = = . % """ +.. HBOUNCGE PRESH
Z |92y u g | GROUND ELEV. (m): 1016.0 S @ | sPTN o e
a OF % % S | COORDINATES (m): N6914256.3 E580146.7 & X Weh  Wh Wk
o |58 & |5 | B DESCRIPTION OF MATERIALS z 4 & es . e
== 21 — = i
22 E]
3 ml
- 23 =)
- Bl
E C
- I_:|
— 25 |J
26
g l
=27 } ;
B | 277 132
- 28 S End of Becker Drill Hole at 27.7 m -
NOTES:
a9 1. Criginal ground at 2.1m.
E 2, Open-Becker located 1.5m away from
E closed-Becker.
~ 30 3. No open-Becker beyond depth of 9m.
- 31
32
- 33
- 34
— 35
- 36
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BECKER PENBE;.?;‘*TS? WIEEE 000 o Bounce Chamber Pressure Nbe (Harder A-A line) —&—— SY Methad

LEGEND
Ny
ENTHRU
BCP

Nbe
Nb30

HARDER methad

S§Y Method

Measurad BPT blow counts per 0.3 m
Measured translerred energy as % ol hammer raled energy
Measured bounce chamber prassure

Correcied BPT blow counls lo a canstant combustion condition using
Harder rating curve (1986)

Carrecied BPT blow counts to 30% reference energy of the rated energy
for the ICE 180 hammer

Seed and Harder (1986) method for slandardizing measured BPT blow

counis (o a constant combustion condltion using measured bounce chamber

gl;?;srgms and correlation of the corrected blow count, Nbc, to the equivalent
I

SY (1993) method for carrecting measured BPT blow counts to the 30%
referance energy level and estimailon of the equivalent SPT Ngusing the
corrected blaw couni, Nb30, and measured or compuled shalt resislance
1o account for sail friction effect

ENTHRU

————————— Nb30 from PDA

——@—— Pull-up Test

T0 BE READ WITH KLOHN.CRIPPEN REFORT DATED

~===-==- HARDER Method
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FON THE E&N"!ﬂINTIAL
INFORMATION OUN CLENT

FOR A SPECIFAIC PROECT AND
AUTHORIZATION FOR USE
ARDNOR PLBLICAT DATA,

DELOITTE TOUCHE

PHOJECT

ROSE CREEK TAILINGS LIQUEFCATION

STATEMENTS, CONCLUSIONS
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Np (blows/0.3m) BCP (kPa) or ENTHRU (%) Nbg or Nyag (blows/0.3m) CASING FRICTION (kN) EQUIV. SPT - (N, ). (blows/0.3m)
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BEGKER PEN;TQ‘T:)‘;N e — Bounce Chamber Pressure ———— Nbc (Harder A-A ling) - Puil-up Test —8 SY Mathod
= ENTHRU (Measured) @~ =  ========= NBb30 from PDA % CAP‘A?AP --=-§---- HARDER Method
————————— ENTHRU (Assumed)
LEGEND
Ny Measured BPT blow counls per 0.3 m
ENTHRU Measured transferred anergy as % of hammer raled energy
BCP Measured bounce chamber pressure
Nbc Corrected BFT blow counts lo a conslant combustion condilion using
Harder raling curve {1988)
Nb30 Corrected BPT blow counts o 30% ralerence energy of ihe ratad enargy DRA FT
for the ICE 1BO hammer 10 BE FIEAD WITH KLGHN.CRIFFEN REFORT DATED
CUENT PROIECT
HARDER method Seed and Harder (1986) method for standardizing measured BPT blow MUTUAL PROTECTION
counls (o a :nna:a(ni u:mllhuslian conditian uslngngxeasured bounee chamber S EAIENT THE PUBLIG A ROSE CREEK TAILINGS LIQUEFCATION
pressures and carrelation of (he corrected blow caunl, Nbe, 1o the equivalent i LN CH TR D E Lo I-r-r E To U c H E
SPT Neg FOR Tu&:ﬂn@l;&;uﬂu TiTLE
SY Method SY (1893) meihod for correcling measured BPT blow counis to the 30% m:aﬁzmu FGR 5&'@'
ralerence energy level and eslimation of the equivalent SPT Ngusing the B BPT DATA INTERPRETATION FOR BFT04-02
corrected blow count, Nb30, and measured or computed shaft resistance OR ADSTAACTS FROM OR
1o aceount for soil friction effect B A P p‘
PENDING GUR WRITTEN
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Nb (blows/0.3m) BCP (kPa) or ENTHRU (%) Nbe or Nyag (blows/0.3m) CASING FRICTION (kN) EQUIV. SPT - (N,).(blows/0.3m)
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BECKER PEN;;?&TL?;NTEST ......... g:l?rr::;f?:z:?;;r)esswe _________ :ggéﬁamem‘g line) Pullup Test —@—— 5Y Mathod

Ng
ENTHRL
BCP

Nbe

Nb30

HARDER method

SY Meihod

Measured BFT blaw counts per 0.3 m
Measured transferred energy as % of hammer rated energy
Measured bounce ehamber pressure

Corrected BPFT blow counis o a canstgnt cambustion eondilion using
Harder raling curve (1988)

Corracted BPT blow counis 1o 30% relerence energy ol the raled energy
far the ICE 180 hammer

Seed and Harder (1986) method for standardizing measured BPT blaw
counis 1o a constant eombuslion condition using measured bounce chamber

pressures and correlation of the correcled blow count, Nbe, 1o the equivalent
SPT Ngo

SY (1893) method far correcling measyred BPT blow counts 1o the 30%
reference energy leval and estimation of the equivalent SPT Ngusing the
correcied blow count, Nbao, and measured or compuled shafl resistance
1o account for soil Iriction ellec

TO BE READ WITH KLOHK-CRIPPEN REPORT DATED

----[---- HARDER Method

DRAFT

CLIENT
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Np (blows/0.3m)

BCP (kPa) or ENTHRU (%)

Nbc or Ny3g (blows/0.3m)

CASING FRICTION (kN) EQUIV. SPT - (N, ),,(blows/0.3m)
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BECKERPENETRATONTEST ... Bounce Chamber Pressure Nbe (Harder A-A ling) —& SY Method

BPT04-04

LEGEND
N

ENTHRU
BCP

Nbe
Nb30

HARDER mathod

5Y Mathod

Measured BPT blow counts per 0.3 m
Measured translerred energy as % of hammer raled energy
Measured bounce chamber pressure

Carrecied BFT blow counls 1o a conslant combuslion condilion using
Hardar rating curve {(1986)

Correcied BPT blow counts 1o 30% reference energy of the rated energy
for the ICE 180 hammer

Seed and Harder (1986) method for slandardizing measured BPT blow

counts 1o a conslant combustion condition using measured bounce chambar

gr_ﬂ_?aures and corralation of the correcied blow count, Nbc, 1o the equivalent
PT N

SY (1993) meihod for correcting measured BPT blow counts to the 30%
rafarence energy level and estimation of the equivalent SPT Ngusing the
carrecied blow count, Nb30, and measured or computed shalt resistance
to account for sail friction effect

ENTHRU {Assumed)

————————— Nb30

——@—— Pull-up Tesl

~===@=---- HARDER Method

V0 BE READ WITH KLOKN.CRIPPEN REPORT DATED

DRAFT

CLIERT
A5 A MUTUAL PROTECTION TO
CUR CLENT, THE PUBLIC AND
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FOR THE CONFIDENTIAL
INFORMATION OF

FOR A SPECIAIC PROECT AND
AUTHORIZATION FOR UBE
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STATEMENTS, CONCLUSIONS
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No (blows/0.3m) BCP (kPa) or ENTHRU (%) Nic 0r Ny (blows/0.3m) CASING FRICTION (kN) EQUIV. SPT - (N, )5, (blows/0.3m)
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BECKER PENHE;I'_I;OA‘I{IEN TEST e Bounce Chamber Pressure Nbe (Harder A-A line) Pull-up Test :t a‘;gﬂ;;‘giﬂ i

LEGEND
Na
ENTHRU
BOP

Nbe

Nb3o

HARDER method

5¥ Method

Measured BPT blow counts par 0.3 m
Measured transfarred energy s % ol hammer rated enargy
Measured bounce chamber pressure

Correcled BPT blow vounls to a conslant combuslion condilion using
Harder rating curve (1986)

Comecled BPT blow counls o 30% reference energy of Ihe raled energy
for the ICE 180 hammer

Seed and Harder (1986) mathod lor standardizing measured BPT blow
counts to a constant combustion condition using measured bounce chamber
pressures and correlation of the corracted blow count, Nbg, o the equivalent
SPT Ng

5Y (1993) method for correcting measured BPT blow counis fo the 30%
relerence ensrgy level and estimation of the equivalent SPT Ngusing the
carrected blow gount, Nb30, and measured or compuled shall resislance
ta account for soll friction efiect

ENTHRU (Assumed)

--------- Nb30

T0 BE AEAD WITH €LOHN.CRIPPEN REPORT DATED

DRAFT

AS A MUTUAL PROTECTION TO
QUR CUENT, THE PUBLIC AND
QURSELVES, ALL REPORTS AND
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PROJECT
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STATOMUNTS, COMCLUSIONS
On ADSTRACTS FRAOM OR
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APPROVAL
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Nb (blows/0.3m) BCP (kPa) or ENTHRU (%) Nbe OF Niag (blows/0.3m) CASING FRICTION (kN) EQUIV. SPT - (N, )5, (blows/0.3m)
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BECKER PENETRATION TEST
BPTO4-08 2 T E;ﬁ_r;j;ﬁ?::ﬁl:;:;:}asaum _________ :g;éﬂarder.‘\-hllne) @ Pull-up Test ——@— 5Y Method

LEGEND
Nis

ENTHRU
BCP

Nbe

Nb30

HARDER melhod

Measured BPT blow counts per 0.3 m
Measured ransferred enargy as % of hammer raled energy
Measured bounce chamber pressure

Correcied BPT blow counts 1o a constant combustion condition using
Harder raling curve (1986)

Correcled BPT blow counls 1o 30% relerence enargy of the rated energy
for the ICE 180 hammer

Seed and Harder (1988) meihod for standardizing measured BPT blow
counts (o a constant combustion condition using measured bounce ehambar
pressures and correfation of the corrected blow sount, Mbe, to the equivalent
SPT Ngg

TOUE AEAD WITH KLOWK-GRIPPEN REPORT DATED

----E---- HARDER Method

DRAFT

GLIENT
AS A MUTUAL PROTECTION TO

DRAWINGS ARE SURMITTED
FOR THE CONFIDENTIAL
IRFORMAT OF OUR CLIENT

DELOITTE TOUCHE

e
PROJECT

ROSE CREEK TAILINGS LIQUEFCATION

TLE
SY Melhod BY (1883) thod i red BPT bl the 30% maqﬁﬁn FOR USE
alho method lor eorrecting measu ow eaunis (o the 30% i
refarance energy lavel and estimation of the equivalent SPT Ngusing the e ot BPT DATA INTERPRETATION FOR EPTD4-08
correcled blow count, Nb30, and measured or computed shafl resistance OR ABSTHACTS FROM OR
1o aceount for soil friclion eflect B p‘
PENDING OUR WRITTEN
FROIECT TFIGURE he
1 KO 3
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Np (blows/0.3m) BCP (kPa) or ENTHRU (%) Npe Or Npao (blows/0.3m) CASING FRICTION (kN) EQUIV. SPT - (N, ) (blows/0.3m)
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BECKER PENBEII’?E‘I?(['EE TEAT mosaess Bounce Chamber Pressure = Nbc (Harder A-A ling) Pull-up Test —&—— 5Y Mathod
ENTHRU (Assumed) =~ ========= Nb30 o P ~===@--= HARDER Method
LEGEND
Ng Measured BPT blow counts per 0.3 m
ENTHRU Measured transfemed energy as % of hammer rated enargy
BCP Measured baunce chamber pressure
Nbe Correctad BPT blow counis to a conslant eombustion condilion using D RAFT
Harder raling curve (1988)
Nb3o Correcied BFT blow counts io 30% reference energy of the raled enargy
for the IGE 180 hammer 70 BE READ WITH KLOKN-CRIPPEN REFORT DATED
CLIENT PROJECT
HARDER method Seed and Harder (19B6) method for standardizing measured BPT blow SALTLAL PROTE 4
counts to a n;nsmnllcumhu[sl'i::n mndi!ios glsing maasl.r:lrgcd bnu;l\ca chamber :@@gﬁﬁﬁ ROSE CREEK TAILINGS LIQUEFCATION
pressures and correlation of the corrected blow count, Nbe, 1o the equivalent . DRAWINGE ARE SUBMITTED
e8| DELOITTE TOUCHE =
SY Method SY (1893) method lor correcting measured BPT blow counts to the 30% Er:cg&ﬁﬁm Foﬁ"?'é'é
reference energy level and estimation of the equivaient SPT Ny using the bt Lo L i B L BPT DATA INTERPRETATION FOR BPTD4-08B
correctad blaw count, Nb3o, and measured o computed shall resislance mﬂa  FRom oA
to account for soil Iriction elfecl DRAWINGS 15 RESERAVED p
PENDING OUR WRITTEN
PROJECT NO. [FIGURE NO'
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BECKER PENETRATION TEST
BPTO4-09

LEGEND
N

ENTHRU
BCP

Nbc

Nb30

HARDER methad

SY Method

Measurad BPT blow counls per 0.3 m
Measured transferred energy as % af hammer raled energy
Measurad bounce chamber pressure

Corrected BPT blow counts lo a constant combustion condition using
Harder rating curve (1986)

Carrealed BPT blow counts to 30% relerance energy of the raled energy
for the ICE 180 hammaer

Seed and Harder (1986) maothod for standardizing measured BPT blow
counis 1o a constant combustion condition uging measured bounce chamber

prassures and corralation of the corrected blow count, Nbe, o the equivatdnl
SPT Nep

5Y (1993) method for correcting measured BPT blow counls 1o the 30%
ralerence energy level and estimation of the equivalent SPT Ngusing the
carrested blow count, Nb30, and measured or computed shaft rasistance
ta account for soil friction etlect

————————— Bounce Chamber Pressure
ENTHRU (Assumed)

Nbec (Harder A-A line)
————————— Nb30

—&—— Pull-up Test

——&—— 5Y Method
-===~[--~-- HARDER Meathod

TD BE READ WITH KLOWN-CRIPPEH AEPORT DATED

CASING FRICTION (kN) EQUIV. SPT - (N, )5, (blows/0.3m)
50 100 150 200 250 0 20 40 60 €0 100

paa sl sl alans

DRAFT

CLUENT

FOR A SPECING PROECT AND
AUTHORIZATION FOR USE
ANDIOR PURL oF

B e DELOITTE TOUCHE

PROJECT

ROSE CREEK TAILINGS LIQUEFCATION

DATA,
STATEMENTS, CONCLUSIONS
QR ABSTRACTS FROM OR
REGARDING OUR REFORT AND
DRAWINGS IS RESEAVED
PENDING OUR WRITTEN
AFPROVAL,

o

KLOHN CRIPPEN

Tine

BPT DATA INTERPRETATION FOR BPT04-09

'meém RO

| FIGURE NO. |




N (blows/0.3m) BCP (kPa) or ENTHRU (%) Npc or Nyag (blows/0.3m) CASING FRICTION (kN) EQUIV. SPT - (N, ),(blows/0.3m)
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BECKER PEN;T&TB%: L S —— Bounce Chamber Pressure ———— Nbe (Harder A-A ling) @ Pull-up Test — £¥: Method
ENTHRU (Assumed) ~ ========= Nb30 3 -——-B---- HARDER Method
LEGEND
Ny Measured BPT blow counis per 0.3 m
EMTHRU Maasured transferred energy as % of hammer raled energy
BCP Measured bounce chamber pressure
MNbc Corrected BFT blow counis 1o & constant combustion condition using
Harder raling eurve (1988) D AFT
Nb30 Comected BPT blow counis to 30% reference energy of the rated enargy R
far the ICE 180 hammer 10 OF ALAD WiTH KLOHN-CRIPPEN AEPORT DATED
GLIENT PROJECT
HARDER method Seed and Harder (1886) method for standardizing measured BPT blow WUTUAL PROTECTICN -
counts lo a conslant combustion condition using measured bounce chamber &'{m@ﬂt hﬁ.gﬁ? RDSE GHEEK TAILINGS LIOUEFCATION
pressures and correlation of the carréeted blow counl, Nbe, 1o the equivalent EA 4
BT mv wanit DELOITTE TOUCHE =
SY Meihod SY (1823) method for correcling measured BFT blow counls to (he 30% mHDHIZATIGN FOR 1'3';'3
referonce aenergy level and estimation of the equivalant SPT Ngusing the ot alilin il it BPT DATA INTERPRETATION FOR BPTD4-08B
correctad blow count, Nb30, and measured or computed shafl reslstance DH javinanTe £rom on
Io account for soil riction effact it b S5 il p‘
PENDING OUR WRITTEN
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LEGEND
Ny

ENTHRU
BCP

Nbe

Nbao

HARDER method

SY Method

Nb (blows/0.3m) BCP (kPa) or ENTHRU (%) Nag or Nugo (blows/0.3m) CASING FRICTION (kN) EQUIV. SPT - (N,)go (blows/0.3m)
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BECKER PENETRATION TEST i
--------- Bounce Chamber Preasure Nbe (Harder A-A ling) —&—— SY Method
HET ENTHRU (Assumed) ~ =======-= Nb30 e bk e ----[-==- HARDER Method
A BHB0-46
BH80-46
&N SAK (2004)

Measured BPT blow counts per0.3 m
Measured translerred energy as % ol hammer raled energy
Measured bounce chamber prossure

Correcled BPT blow counts lo 8 conslant combuslion condilion using
Harder rating curve (1986)

Corrected BPT blow caunts 1o 30% reflerence energy ol the raled energy
for the ICE 180 hammer

Seed and Harder (1988) method for standardizing measured BPT blow
counis 1o a constant combustion candition using measured bounce chamber
pressures and correlation of the corrected blow count, Nbc, 1o the equivalent
BPT Neo

BY (1893) method for correcting measured BPT blow counts 1o the 30%
referance energy leval and estimalion of the equivalent SPT Mgusing the
corrected blow count, Nb30, and measured or compuied shall resistance
1o account for sail riction effec

TO BE AEAD WITH KLOHN-CRIPPEN REPOAT DATED

(Converted LPT to SPT assuming ENTHAU=60%)
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N (blows/0.3m)

BCP (kPa) or ENTHRU (%)

Npc or Ny3g (blows/0.3m)

CASING FRICTION (kN) EQUIV. SPT - (N, )¢, (blows/0.3m)
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BECKER PENETRATION TEST
— BPTD4-11

Ny
EMTHRU
BCP

Nbc

Nb30

HARDER method

5Y Melhod

Measured BPT blow caunlts per 0.3 m

Measured transferred energy as % of hammer raled energy

Measured bounce chamber pressure

Corrected BFT blow counis 1o a consiani combustion condition using

Harder raling curve (1988)

Corrected BPT blow counts lo 30% reference energy of the rated enargy

far the ICE 180 hammer

Seed and Harder (1886) method for standardizing measured BPT blow
counts (0 a constant combustion condilion using measured bounce chamber
préssures and carrelation of the eorrecled blow count, Nbe, to the equivalent

SPT Ngpy

SY (1823) method lor correcting measured BPT blow counts (o the 30%
raference energy level and estimation of the equivalent SPT Ngusing the
corrected blow count, Nb30, and measured or computed shafi resistance

1o account for soil Iriction eflect

Bounce Chamber Prassure
ENTHRU (Assumed)

Nbe (Hardar A-A lina)
Nb30

——@—— Pull-up Test

T0 BE READ WITH KLOHN.CRIPPEN REPFORT DATED

——@§—— SY Method
—----[---- HARDER Method
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BECKER PENETRATION TEST
BPTO412

LEGEND
Ne

ENTHRAU
BCP

Nbe

Nb30

HARDER method

S5Y Mathod

Measured BPT blow counts per 0.3 m

Measured ransierred energy as % of hammaer rated energy

Measured bounce chamber pressure

Corrocted BPT blow counts 1o & constanl combustion condition using

Harder rating curve {1888}

Corrected BPT blow counts fo 30% relerence enargy of the rated anergy

for the IGE 180 hammer

Seed and Harder (1986) method for standardizing measured BPT blow
counts o & conslant combustion condition using measured bounce ehamber
pressures and correlalion of the corrected blow count, Nbe, lo the equivalent

SPT Ngy

SY (1883) method for correcting measured BPT blow counts 1o the 30%
relerence energy level and estimation of the equivalent SPT Ngusing the
corected blow count, Nb30, and measured or computed shaft resistance

to account for soll friction efiect

--------- Bounce Chamber Pressure

ENTHRU (Assumed)

Nbe (Harder A-A ling)
————————— Nb30

w—i—— Pull-up Test

T0 BE AEAD WITH KLOWKN-CRIPPEN AEPORT DATLO
GLIENT

DRAWINGS ARE SUBMITTED
FOR THE COMFIDENTIAL
INFORMATION OF OUR CLENT
FOR A SPRCIC

AUTHORIZATION FOR USE
ARCROR PUBLICATION OF DATA,

——@—— S5Y Method
-------- HARDER Method
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Nb (blows/0.3m)

BCP (kPa) or ENTHRU (%)

Np or Npag (blows/0.3m)

CASING FRICTION (kN) EQUIV. SPT - (N, );(blows/0.3m)
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BECKER PEN;‘;?&T:%NTEST --------- Bounce Chamber Pressure Nbe (Harder A-A ling) ——@&—— 5 Method

LEGEND
Ny

ENTHRU
BCP

Nbc
Nb30

HARDER meihod

§Y Method

Measured BPT blow counts per 0.3 m
Measured translerred energy as % of hammer raled energy
Measurad bounca chamber prassura

Carrecled BPT blow counts lo a constant combustion condilion using
Harder rating curve {1986)

Corresied BPT blow counts to 30% reference energy of the rated enargy
for the ICE 180 hammer

Seed and Harder (1806) method for standardizing measured BPT blow
counts fo a constant combustion condition using measured bounce chamber

prassures and correlalion of the correcied blow count, Nbc, 1o the equivalent
SPT Neg

5Y (1993) method for correcting measured BPT blow counls to the 30%
rafarance energy level and estimation of the equivalent SPT Ngusing the
carrecled blow count, Nb30, and measured or compuled shaft resistance
fa account for soil friction effect

ENTHRU (Assumed) @ ======-=- Nb3o

——@—— Pull-up Test

10 BE READ WITH ¥.LOHN.CRIPPER REPCRT DATED

-=--@--- HARDER Methad
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Ny (blows/0.3m)

BCP (kPa) or ENTHRU (%)

Npe or Npap (blows/0.3m)

CASING FRICTION (kN)

EQUIV. SPT - (N4)go(blows/0.3m)
100
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BECKER PENg;_?&TﬁNTEST e Bounce Chamber Pressure Nbe (Harder A-A line) —8&—— SY Mathod

LEGEND
Na
ENTHRU
BOP

Nbe

Nb30

HARDER method

5Y Mathod

Measured BPT blow counts per 0.2 m

Measured translerred enargy as % of hammer raled energy

Measured bounce chamber pressure

Corrected BPT blow counts 1o a cansiant combustion eandilion using

Harder rating curve (1988)

Comacted BPT blow counts 1o 30% relerence energy of ihe raled energy

Tor the IGE 180 hammer

Seed and Harder (1986) method for standardizing measured BPT blow
counts lo a constant combustion condition using measurod bounce chambar
pressures and correlalion of the correcled blow count, Nbe, 1o the equivalent

SPT Ngy

SY (1293) method for corresling measured BPT blow counis 1o the 30%
reference energy level and estimation of the equivalent SPT Ngusing the
corrected blow count, Nb30, and measured or computed shall resistance

to account for soil friction Ell'fleﬂ'l

ENTHRU {Assumed)

--------- Nb3D

——@— Pull-up Test

T0 BE AEAD WITH KLOHN-CRIPPEN REPORT DATED

-------- HARDER Method

¥ Measured SPT at BKS04-14
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