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KLOHN CRIPPEN 

Deloitte & Touche Inc. 
79 Wellington Street West, Suite 1900 
PO Box 29 TD Centre 
Toronto, Ontario 
M5K 189 

Mr. Doug Sedgwick 

Dear Mr. Sedgwick: 

Anvil Range - Rose Creek Liquefaction Evaluation 
Site Investigation Summary 

1. INTRODUCTION 

FMC040 

September 30, 2004 

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will be superceded by our report. 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 lntermediate 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 I shows the BPT test hole locations and Tabl~ I 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) N6o 
values. Details of the Harder and Sy methods are given in Appendix I. The equivalent 
SPT (N 1)60 are commonly used to assess the liquefaction resistance of sand and gravelly 
soils using the procedure proposed in Youd et al. (200 l ). 
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Table I Details of Becker Penetration Tests 

BPT Hole 
Open/Closed-End 

Dam Max:. Test 
Becker Depth (m) 

BPT04-0l Closed-end Becker Intennediate 7.9 

BKS04-01 Open-end Becker lntennediate 36.9 
BPT04-02 Closed-end Becker Secondarv 24.2 

BKS04-02 Open-end Becker Secondary 27.3 
BPT04-03 Closed-end Becker Secondary 43.0 

BK.804-03 Open-end Becker Secondarv 43.3 
BPT04-04 Closed-end Becker Secondary 37.6 

BK.804-04 Ooen-end Becker Secondarv 40.2 
BPT04-05 Closed-end Becker lntennediate 24.0 

BKS04-0-6 
. -·- - .. 

.Intermediate Ooen-end Becker 13.l 
BKS04-07 Open-end Becker Lntennediate 11.9 

BPT04-08 Closed-end Becker Intermediate 39.9 
BPT04-08b Closed-end Becker lntennediate 8.8 
BPT04-09 Closed-end Becker lntennediate 33. l 
BPT04-09b Closed-end Becker lntennediate 5.8 

BKS04-09 Ooen-end Becker lntennediate 8.8 
BPT04-10 Closed-end Becker lntennediate 39.1 
BPT04-l 1 Closed-end Becker Secondary 13.0 

BKS04-ll Open-end Becker Secondary 12.8 
BPT04-I2 Closed-end Becker Secondary 14.6 

BKS04-12 Ooen-end Becker Secondarv 14.6 
BPT04-13 Closed-end Becker Secondary 12.5 

BKS04-13 Open~end Becker Secondarv 15.7 
BPT04-14 Closed-end Becker Cross Valley 27.7 

BKS04-14 Open-end Becker Cross Valley 9.0 

2.1 Becker Penetration Tests (BPT) 

September 30, 2004 

Surface 
Elevation Remarks amsl 

(m) 

1031.1 
Could not penetrate fill 

beyond 7.9 m 
103 l.l -
1051.7 -
105i.5 -
1049.9 -
1049.9 Piezometer installed 
1051.0 -
1050.9 -
1031.0 -
1049. l Piezometer installed 

··-··· -··· 

1049.2 Piezometer installed 
1031.0 Adiacent to BPT04-05 
1031.0 Adjacent to BPT04-08 
1031.7 -
l03 l.O Adiacent to BPT04-09 
1031.7 -

1031.1 Adiacent to BPT04-01 
1050.2 -
1050.2 -

1055.5 -
1055.5 . 
1057.5 -
1057.5 -
1016.0 -

1016.0 -

The Becker Penetration Tests were conducted by Foundex Explorations Ltd. of Surrey, 
British Columbia using a truck-mounted model HA VI 80 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: 

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

• 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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September 30, 2004 

• Dynamic measurements using a pile driving analyzer (PDA) were 
performed by Robert Miner Dynamic Testing, Inc. of Manchester, 
Washington on the first two BPTs (BPT04-0l and BPT04-02). The 
dynamic monitoring data are required in the BPT-SPT N-values 
interpretation procedure proposed by Sy (1993); and 

• Casing fiiction 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 

1 forced down the annulus of the casing to flush the cuttings up the centre of the inner pipe 
l 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. 

L 

L 
L 
L 
L 

2.2 Standard Penetration Test (SPT) 

3. 

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 I.D.) 0.45 m into the subsoil 
using an automatic trip hammer. The weight of the hammer was 63.5 kg (140 lbs) and the 
drop height was 0.76 m (30 inches). The SPT was carried out in accordance with ASTM 
Dl586-99 test method. The field blow counts for the sampler penetration of0.30 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 BPT04-0l and BPT04-02. At these two BPT holes, the 
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September 30, 2004 

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. 

4. PENETRATION RESULTS 

• Figure 4 shows the summary of equivalent (N 1)60 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. 

• Figure 6 shows the equivalent (N 1 )60 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-I0 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 nonnally 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. 

• Figure 8 shows the equivalent (N 1)60 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- l 4. An energy ratio of 80% 
was assumed by Klohn Crippen for the automatic trip hammer used to conduct the 
SPTs. 

• Figure 9 shows the comparison of equivalent (N1)60 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 (N1)60 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 1)60 values are shown in Figure 9b. 
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PRELIMINARY LIQUEFACTION EVALUATION 

September 30, 2004 

Comparison of the equivalent SPT N60 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 N6o 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 N6o values estimated by the Sy 
procedure are more reasonable than the Harder's values. 

Yours truly, 

KLOHN CRIPPEN CONSULT ANTS LTD. 

'-"/V"L...1~ 
Bryan D. _ atts, 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 

Hal'der Method 

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 
(Nb) is corrected to a reference full combustion condition using the correction chart as 
shown on Figure la, and secondly, the bounce chamber corrected BPT blowcount (Nbc) is 
used to estimate equivalent SPT N60-value using the correlation curve shown on 
Figure A. la. In practice, the Harder procedure has several limitations: 

• 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. 

• The BPT-SPT correlation shown on Figure V-lb 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 alternative 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: 

N - N ENTHRU 
b30 - b 30 

where Nb3o is the BPT blowcount nonnalized to the 30% reference energy level, Nb 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 equat-ion analysis program, CAPW AP. The energy-corrected Nb30, 

together with the measured casing friction or shaft resistance value, Rs, is then used to 
estimate the equivalent SPT N6o value from the theoretical BPT-SPT correlation shown 
on Figure A 1.2 

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 CAPW AP-estimated casing friction. 
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Refer to original drill hole logs. 
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Figure 9 
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- -- . .. . .. _. ~ l!Pr0 ... 14 -t1AAOIR MIChod 

(b) 

Summary of SPT (N1)6o at the Cross Valley Dam 
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Figure Al.I Harder's BPT Interpretation Procedure 
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• BECKER PENETRATION TEST BECKERTESTHOLELOG Casing O.D.; =:::::i CLOSE ENDED 
(blow&'0.3m) 

w STARTED:Aug. 16, 2004 FINISHED: Aug. 17, 2004 
Hammer l;nergy: ~ OPENEND~D 

en [l. 
0 DRILL RIG MODEL: Becker HAV-180 I- 11 kJ max. rated (b!DW'-'O.Jm) 

~ z 
I ~ E z w " " • • , , BOUNCE PRES~ 0 l!) w w ..J GROUND ELEV. (m): 1031.1 ~ Cl) • SPTN - .• •• . • , (kl':l) 
:r: -' "-: ..I -' 0 ::i -' 

~ 
CO 0 [l. [l. m COORDINATES (m): N 6913865 E 580451.4 ff ~ Wrflo Wo/o WL0/o I- 0:: ! I ::!E 

w a. w >- Cl) w x ---- o --- - x 
0 en c.. Cl) DESCRIPTION OF MATERIALS ~ 0 

20110 60 80 
: - - - SAND AND GRAVEL (SW-GW), fine to coarse, some 1_ - - cobbles, well graded, sub-rounded to sub-angular, - - - - --:o - - brown, molsl. [FILL) 
:- 1 

- - -- - • rock in bit from 0.914m to 2.13m. - -
L - - - 0 - - - iL - - - -- - - 1... . - - - -, 

Grab 1 - -=- 2 - - -- - - L - - - - ~ - - --
2 - - - 0 - - - • water recovery at 2.74m. I - 3 - - -- -- - - t ':' 

- -- - -- - n - - - -=- 4 - -
L - Grab 2 - - - ~ - - -- - - h97 - -

~ - - 1'.U 
:- 5 - - -- - - - 114 - -- - - -
~ -- -- - - - ++6 -
:.. 5 ... - -- -

- trace sill at 6.10m . ... - ----- '" - -- --
I- 7 '" - ---- - -- --- '" - - 7.6 C 

Grab 3 '" - - 1u;.:,i.4 SAND, fine to coarse, silty, some gravel, very weL [FILL) 
- 8 - -'" - --- 8.5 ... ~ - C 
- Grab 4 - - - 1022.5 SAND AND GRAVEL. fine to coarse, some cobbles, trace 
- 9 - - sill sub-rounded brown wet. IFILLl - - 9.1 I 

- - - 1021.9 SAND, fine to coarse, silty, some gravel, brown, very wet. - Grab 5 -- [FILL] - - -
~ --

:- 10 - - - - - ----- - - -- -- 10.7 '::" - - -
0 1020.4 SAND AND GRAVEL, fine to coarse, some cobbles, trace :_ 11 - - --- sill, sub-rounded to sub-angular, brown, weL [FILL) 

Grab 6 - - -
,:. --- - -- -

~ - - - 0 - 12 - - ---
:. Grab 7 

- - ~ - -- - - ---:- 13 - - -
~ --- - --- • high water yield at 13. 72m. - - - 13.7 0 - ~:.~:, 1UH.3 SAND AND GRAVEL, medium to coarse, trace cobbles, :- 14 Grab 8 •:•:• brown, wet. 

. ,_ ::-::· 0 
: 

:- 15 Grab 9 :~.' :._ ., -
It: • · • - 0 - - • : ..•.. -- . '•:, :- 16 Grab 10 . . . •:•' -- -; :• :· --

:- 17 . ' .. ' - .: .. 
.• : ..•.. - ... ,.•:, :- 18 - . . . 

- Grab 11 
. : .. 

- .•:• •.. - .... 
I ;'" 19 : •. J :. ' - rust coloured water at 18.90m. -
- t :•. 
- 20 :-~::· Continued Next Page -
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~ 
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,,.. 
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BECKERTESTHOLELOG BECKER PENETRATION Tl;ST 
I 

Casing O.D.: ~ c~ose ENDED 
(blow&'0.3m) 

w STARTED:Aug. 16, 2004 FINISHED: Aug. 17, 2004 Hammer Energy: > Of'ENENDED 

rn Q. 
0 DRILL RIG MODEL: Becker HAV-180 I- 11 kJ m11:x. rated (blow--.J0.3m) 

~ z 
I ~ E z w • "" •. BOUNCE PRES~ 0 l!) w w ...J GROUND ELEV. (m): 1031.1 ~ UJ • SPT N • • • • , • :, (kf'a) ::c ...J or; ...J ...J 0 ~ ...J 

Ii m o Q. Q. m COORDINATES (m): N 6913865 E 580451.4 ~ Wp% W% WL% I- 0:: ! ~ :;;E I- I-
llJ Q. w ~ 

UJ w x---- o ---- x 
0 en a. r/') DESCRIPTION OF MATERIALS ~ Q 20 40 60 80 
~ ·· '";'"W· 

- ,_ ... • . C 
- .... , 
- •..... =- 21 Grab 12 . ·•· -

• ... •. -· -- 21 .6 -:: ---;M.4 SAND, fine to medium, silly, trace gravel, gaPi)raded, 
0 . 

:C- 22 .. angular, brown, wet, gravel layers . - Grab 13 --- : - .. -
:- 23 - ·. . . - .J)_ - ,-
- . ' 

- Grab 14 -.. .. 
- ·. 
- 24 --· · .... · ... 
-- : 
- ... 

::.. 25 .. . 
- . ' 
-
- 26 : 26.2 - I-

':"·, ·~-. 1004.9 SAND AND GRAVEL (SW-GW), fine lo coarse, some 
I) 

:.. 

. : •.. cobbles, trace sill, well graded, sub-rounded, grey, wel. 
- 27 Grab 15 •...•.. -- !:, ! :, 
. ·:·:· !... 28 •:• • :. ! :, !:, 
. . :;.: . 
- 29 .... .. - !t!t 0 
::-

c- 30 Grab 16 •••• • ••• • - !,!, --
-
=- 31 . -. -• •• •• • • ': .. ' . ' 
- 32 . -. - - -
: ...•. 
- - ! ,! , 0 - ·:-. :- 33 - Grab 17 •:.- .•. -

!t ! ·t :.. 

:... 34 .:. :,. 0 

•:••:• 
- Grab 18 ! , ! :, 
- .:,. .. f 35 - ....... 
- • •• - . t . .. - . .. 
- 36 .:,.::. 

• ··• ·· 36.3 
C ;. Grab ~ ''il't 994.8 GRAVEL AND SAND, some sill, v. dense. [TILL] .. . ·. 

36.9 
!... 37 91;14,Z 

End or Becker Drill Hole al 36.9 m 
- NOTES: 

;- 38 
1. Original ground at 13.7m. 
2. Too dense below 6.1m for closed-Becker to 

penelrale. 
- 3. Closed,Becker localed 1.5m away from 

I:- 39 open-Becker. 
4. See BPT04-10 for closed-Becker data for 13.7 to -

: 40 
39.0m depth. 

PROJECT NO.: M09237 A01 - Intermediate Dam 

@ PROJECT: Rose Creek Site Investigation 

KLOHN CRIPPEN LOCATION: Anvil Range Mine, Yukon 

LOGGED BY: RF CHECKED BY: 
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SHEET 2 OF 2 HOLE NO.: BK04-01 



t BECKER PENETRATION TEST BECKER TEST HOLE LOG Cii~ing 0 .0 .; ~ CLOSE: ENDED 
(bfowr.J0.3,n) 

UJ 
STARTED:Aug. 31 , 2004 FINISHED: Aug. 31, 2004 

Hammer Energy: ~ OP!;N l;;NOEO 

(/') Q. d DRILL RIG MODEL: Becker HAV-180 !z 11 kJ max. rated (blOW8/0.3m) 

I ~ E ~ z UJ " " · · ., BOUNCE PRES~ 0 U) UJ UJ 
.., GROUND ELEV. (m): 1031.7 ::E '.3 • SPT N ::c: ...I "": _J _J 0 ::, - •••• .• ' (kl>;,) 

Ii: 
CD O Q. Q. CD COORDINATES (m): N 6914117 E 580643.3 Cl:'. 

~ Wp% W% WL% t- Cl:'. ~ ~ ~ fii UJ Q. UJ <( 
~ x---- o ---- x 

Cl Cl) [J_ Cf) U') DESCRIPTION OF MATERIALS ~ 0 20 40 60 so 
- SAND AND GRAVEL, some cobbles, trace sil~ brown, L - t- - --- damp. ':' t- - -

[_ - -
t- - -

- 1 --
t- - - L - -

~ ,'.. t- - ---- c- - --
- 2 --

i- - - .. --- - -
':' - -- - - -

-- r -':" 3 - - -- -
- moist at 3.05 -- - - - 3.4 ? 1028.3 - water vield. lr -t-

I- 4 - SILT, trace to some sand (fine to medium, angular), brown, 
moist towel. J - l f Grab 1 

,:... 5 ]- - - - - - - - -Grab -y- K- ) ) 
,... ~ 

5.8 -- 6 I~ f ~ I 1025.9 SAND AND GRAVEL, sand (fine to coarse, sub-angular), . -. gravel (fine to coarse, sub-angular), some cobbles (fine, - sub-angular to sub-rounded). - • .~ .. 0 
- 7 

Grab 3 !t!t 7.3 - t:~-:-'~ 1 0't4°A - SAND, medium to coarse, sub-angular to rounded, gravelly ::> 

:- 8 0 •5•0 (fine, sub-rounded), highly permeable. 

Grab 4 ) .. .. 
t- . 0-:-:~ . ~ .. 8.8 

~ 9 1022.9 
End of Becker Drill Hole at 8.8 m 

NOTES: 

>:- 10 1. Original ground at 3.4m. 
2. No BPT data from 5.8 to a.am . ... 3. See BPT04-09 for BPT rrom 5.8 to 33.2m depth. 

- 11 

-
- 12 

:.. 13 
' 

':" 
= 
:- 14 
: 
--
-
.:... 15 
-
i-

.:... 16 
--
-
--
- 17 

-
:.. 18 
-

-
,-:.. 19 

':" 
: 20 
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BECKER TEST HOLE LOG BECKERPENETRATION~ST 
I 

Casing O.D.: ~ CLOSE ENDED 
(blowr.J0.3m) 

UJ 
STARTED:Aug. 26, 2004 FINISHED: Aug. 26, 2004 

Hammer Energy: ~ OPEN ENOEO 

en 11.. 
0 DRILL RIG MODEL: Becker HAV-180 I- 11 kJ max. rated (bfowa/0.3mJ >- z 

I :ii: E I- z LU ' • ' • • ·•• BOUNCE PRES! 0 LO UJ UJ _J GROUND ELEV. (m): 1049.1 2 
~ • SPTN I _J ~ _J _J 0 ::, •••••. • , (kPo) 

i-- CO 0 11.. Cl.. IX) COORDINATES (m): N 6913803 E 580454.9 er: ~ Wp% W% WL% 11.. I- a:: 2 2 2 I-
UJ Cl.. w 4: 4: >- Cl) w x---- o---- x 
0 (/) a. (/) (/) (/) DESCRIPTION OF MATERIALS ~ 0 20 40 eyo 80 

- ... - - SAND AND GRAVEL, sand (fine to coarse), gravel (fine to I ~ -- coarse, sub-angular), some cobbles, trace sill, brown, >:- ... - --- dry. [FILL] 
I=- 1 - - ---- - -- -
':" - - ---- - -
- 2 --- - - - ,- ---- - - r ~ - --- - ---- 3 - - - ,i --- - --- t ~ ':" - - ---

I ':" 4 
- - - '1S --- - -

I---... - - ---- - -
t- 5 --- - ---

- moist at 5.18m. - - -... -- f· - - ---t- 6 - - - -t -- ~ - - -
~ ~ 

--- - -
§._ 7 

--
( 1-- - ---- - -

~ 
-- ~ ;:.. - - ---

I 
- - - ---=- 8 - - -

~ 
- --- - -
':" --- - ---
~ 9 - - ---

1-
- - -

- --- - ---
i:- 10 

- - -
~ --- - ---; - - ---- - --

- 11 --- - - ., 

--- - -
':- --- - --- ~ ~ 
':"" 12 - -- -- - -- --
~ - ---- - -,:_ 13 13.1 >---

IWl>.U 
;:.. End of Becker Drill Hole at 13.1 m 

NOTES: 
- 14 

... Piezomeler Details for 8KS04-06(PZ} 

':"" 15 Concrete O - 0.61m 
Cuttings 0.61 • 0.91m 
Bentonite Chips 0.91 • 2.4m . Cullings 2.4 - 10.2m 

t- 16 Bentonlte Chips 10.2- 11.Sm 
... Sand 11.8 - 13.1 m 
- Screen 12.8 - 13.1m 
- 17 
~ 

- Casagrande Tip Standpipe 

':"" 18 Water Level Depth Below Ground Surface 

';" BK04-06(PZ) Dry 

, ... 19 

-
= 20 

PROJECT NO.: M09237 A01 - Intermediate Dam 

~ 
PROJECT: Rose Creek Site Investigation 

KLOHN CRIPPEN LOCATION: Anvil Range Mine, Yukon 

LOGGED BY: RF CHECKED BY: 
' SHEET 1 OF 1 HOLE NO.: BKS04-06(PZ) 
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-
:- 4 -
---
~ 5 -
-

::- 6 
: 
-

- 7 

:. 

- 8 -

-
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-

- 11 
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-
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:- 13 

-
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:- 15 

-
:- 16 
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BECKER PENETRATION TEST BECKER TEST HOLE LOG 
Casing 0 .0 .: 1~ CLOSE ENOEP - (bfO'.WIO.Jm) 

w STARTED:Aug. 27, 2004 FINISHED: Aug. 27, 2004 
Hammer Energy; ~ OP~NENDED 

a. 
0 DRILL RIG MODEL: Becker HAV-180 I- 11 kJ max. reted (blow;J0.3m) 

>- z 
I- z w , •• ' · ', .. BOUNC~ P~ES~ 
w w ..J GROUND ELEV. (m): 1049.2 ~ (/) • SPTN 
..J ..I 0 ::> _J 

• , , • • • • ' (kPo) 

a. a. m COORDINATES (m): N 6913747 E 580407.6 0::: < Wp% W% WL% ! ! ~ 
I- I-(/) w x---- o ---- x 

DESCRIPTION OF MATERIALS ~ a 20 40 60 80 
SAND AND GRAVEL. sand (fine to coarse), gravel (fine to ~ - - - ~ -- coarse, sub-angular to sub-rounded) some cobbles, ~ - - --- trace silt, brown, dry. [FILL) - - ---- - ---- - -- -- - ---- - ---

~ l - - ---- - -

I 
-- ~ - - - t---- - --- ~ - - ---- - --- - - - - - -- - ---- - ---

• moist at 4.57m. - - --- I 
'1 - - -
~ --- - ---- - - 7 --- - -- - l 1. - ---,... - -

;( 1. --,... - -- -

~ ,... - - .,.. --,... - -
~ - -

·~ < 
,.- -
--

-~ 
,... - - ·~ - -,... - -- -- - - ~ --- - ---- - ---- - ---- - -- -- - - - --- ' - - ---
<- - ·---- - ---,... - -
-- . f-,... - - •' ~ . -- 11.9 = · 

1wt.J 
End of B©cker Drill Hole at 11.9 m 

NOTES: 

Piezometer Details for BKS04-07(PZ ) 

Concrete 0 - 0.61m 
Benlonite Chips 0.61 • 2.24m - -Cuttings 2 .24 • 8.69m 
Bentonite Chips 8.69-10.11m 
Sand 10.11 - 11.81m 
Screen 11.5 • 11 .81m 

• Casagrande Tip Standpipe 

Water Level Deplh Below Ground Surface 

BK04-07(PZ) Ory 

PROJECT NO.: M09237 A01 - Intermediate Dam 

~ 
PROJECT: Rose Creek Site Investigation 

KLOHN CRIPPEN LOCATION: Anvil Range Mine, Yukon 

LOGGED BY: RF CHECKED BY: 

SHEET 1 OF 1 HOLE NO.: BKS04~07(PZ) 
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-
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.:. 

,- 19 

-
· _ 20 

I u 
" 

w 
Cl) C. d 

~ 3 E z 
0 It> u.J w 
..J '": _J _J m o C. C. 

Ii ffi ::!E ~ ;}j Cl) Cl.. Cl) 

@ 

BECKER TEST HOLE LOG BECKER PENETRATION TEST 

Casing O.D.: ==:::::i CLOSE ENDED 
(blowol\l,3m) 

STARTED:Aug. 26, 2004 FINISHED: Aug. 26, 2004 
Hammer Energy: :>, OP!;N E;Nt>Et> 

DRILL RIG MODEL: Becker HAV-180 ... 
11 KJ max. rated (bloW8/0.3in) z 

UJ 
.. 

..J GROUND ELEV. (m): 1031.0 ~ 
~ • SPTN 

' •" · · •• BOUNCE PRES! 

0 ::> . .. ... . , (kPo) 
(D 

COORDINATES (m): N 6913985 E 580547.5 a::: 
~ ~ 

... Wp% W% WL0/o -- en x--- - o - --- x 
DESCRIPTION OF MATERIALS ~ 0 20 40 EO 80 

No open-Becker was conducted. Penetration data for this 
hole is suspeclable lo hammer misfiring. This hole was 
replaced by BPT04-08A,8. 

-

( 
i1, 

J 

] 

} 
J 

- - :i 
I 

-
1. 
-

1 

1 
I 
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. 
BECKER TEST HOLE LOG 

BECKER PENETRATION TEST 

Casing 0.0.: ~ CLOSE ENDEO 
. (blow8/0.3m) 

STARTED:Aug. 26, 2004 
LI.I 

FINISHED: Aug. 26. 2004 Hammer Energy: :::::::> OPEN ENDED 
a. DRILL RIG MODEL: Becker HAV-180 ~ (bkwr.J0.3m) 

Cf) >- 0 11 kJ max. rated 
:[ 3= E I- z UJ 

0 LO w !JJ ...J GROUND ELEV. {m): 1031.0 :a • SPT N 
• ~ .. • 0 I • , ElOUNCE P~ESI 

:c ...J '"'. ...J ...J 0 =:i ~ • • ,,,, .• (kPa) 

I- CC 0 a. a. Ill COORDINATES (m): N 691 3985 E 580547.5 0:: ~ a. I- 0:: 2 ::l: 2 I- Wp% W% WL% 
LI.I 0.. UJ <£ <£ >- en w x ----o----x 
0 en a. en Cl) en DESCRIPTION OF MATERIALS ~ Cl 20 40 60 80 

- D -
- h 
~ 21 

':- ~ 
i:- 22 I 

a: 

~ i:- 23 ,__ ,_ - I-

-
I-

i- 24 24.1 I 

1UUll.9 
End of Becker Drill Hole al 24.1 m -- NOTES: 

- 25 
- 1. Drilling stopped at 24.1m due to mechanical :. - problems. -
- 26 

. 
~ 27 - ·-'-
-

-
:- 28 

,_ 
----
: 
~ 2!;) 
---
-
o;- 30 
,:. 

o;- 31 
,_ 

~ 32 -
--
i:- 33 
---
; 

~ 34 

-
~ 35 
-
--
- 36 

. 
>- 37 
-
f-

--
:- 38 1: 

--
,,:.. 39 

':-
·: 40 

PROJECT NO.: M09237 A01 - Intermediate Dam 
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BECKERTESTHOLELOG BECKER PENETRATION nsr 
' Casing O.D.: =::::i CLOSE ENDED 

(blow,;JO.:Jm) 

UJ STARTED:Aug. 31, 2004 FINISHED: Aug. 31, 2004 
Hammer Energy: ~ OPENENDED 

~ E 
Q. ci DRILL RIG MODEL: Becker HAV-180 I- 11 kJ max. rated (b1Qw8/0,3m) - i'.: z 

s z w . ' - " • , BOUNCI! PRESS 0 IC) UJ UJ ..J GROUND ELEV. (rn): 1031 .0 ~ (/) • SPTN ••• '' .:- (kl'a) ::r: ,....J ~ .....I .....I 0 :> .....I 
I- CD o Q. C. CD COORDINATES (m): N 6913985 E 580547.5 " ~ 0. f- n:: :!:? ~ 

~ 
I- Wp% W% WL% 

w Q. UJ <( <( (/J w x -- - - 0 ---- x · 
0 (/) a.. Cl) Cl) DESCRIPTION OF MATERIALS ~ 0 20 40 60 EO 

f- ) 
f;- 1 

No open-Becker conducted. n. 
- 2 

., 
1"' 

~ 

:- 3 - ,- - ?· 
~ r 
-4 

J . 
- 5 .. ,- -. L 
. 

~ 
:- 6 
-
f-

:- 7 
l 

~ 

:- 8 
_ ] 

L - 8.8 ,_ 
:- 9 1lm.z 
- End of Becker Dr111 Hole at 8.8 m --
=-
-
=- 10 - - - - ---
s-
=- 11 - ,_ - --
-

::- 12 I-

-

- 13 

--
::-14 
: 

-
:- 15 --
-

:- 16 
-

- 17 

. 
'="' 18 

-
''="" 19 
,... 
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(I PROJECT: Rose Creek Site Investigation 

KLOH.N CRIPPEN LOCATION: Anvil Range Mine, Yukon 
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I - SHEET 1 OF HOLE NO.: BPT04-08B 1 



I BECKER PENETRATION TEST BECKERTESTHOLELOG 
Casing 0 .0 .; 1~ CLOSE ENDED 

(blaw--.J0.3m) 

w STARTED:Aug. 29, 2004 FINISHED: Aug. 30, 2004 Hammer l=nergy; ~ OPl;N ENDED 

[/) Q. 
0 DRILL RIG MODEL: Becker HAV-180 I- ·11 kJ max. rated (blows/0.3m) 

~ 4 

I ~ E z w .. "·,. BOUNCE PRES~ 0 l!) LIJ w _J GROUND ELEV. (m): 1031.7 ::!E [/) • SPTN _,, ... :, (kPa) 
:r: ..J ~ _J _J 0 :J _J 

Ii: 
(Il 0 C. C. al COORDINATES (m): N 6914117 E 580643.3 ~ ~ Wpo/o W% WL0/o I- 0:: ::!? ::!? :E w C. LIJ <( <( ). w x - - o ---- x 

Cl Cl) [l_ Cl) Cl) U) DESCRIPTION OF MATERIALS ~ 0 20 40 60 80 
-
---

:- 1 See BKQ4..09B for soil description and BPT data for O to -
- 8.8m. 

,:... 2 
-
I-

i:- 3 
I-

i:-4 - -
=- 5 .__ ..._ --
--
-

=- 6 
i-, 

- ( ----
~ 7 -n -
-
:- 8 _, 
;_ 

;:i --
=- 9 -- r---1 -
:- 10 - - - 1 -
-

11 =-

:- 11 

> -~ ~ 12 
L j -

:- 13 
I 

- t: _ 
-
- - n - 14 _J - I -
: C - 15 ,_ - E ---, 
-
:- 16 

-, 
- .r ..... - ..J 
::- 17 

J :. 
- r =- 18 L 
::-

.I 
:::J 

•- 19 .J 
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PROJECT NO.: M09237 A01 - Intermediate Dam 

~ 
PROJECT: Rose Creek Site Investigation 

KLOHN CRIPPEN LOCATION: Anvil Range Mine, Yukon 

LOGGED BY: RF CHECKED BY: 
I ~ 

SHEET 1 OF 2 HOLE NO.: BPT04-09A 
-



BECKERTESTHOLELOG BECKER PENETRATION TEST . 
Casing O.D. : ~ CLOSEENOEO 

(bloW8/0.3m) 

STARTED:Aug. 29, 2004 FINISHED: Aug. 30, 2004 w Hammer Energy: ~ OPENENDED 

tr.> a. 
0 DRILL RIG MODEL: Becker HAV-180 I- 11 kJ m1;1x. rated (blowo/0.3m) 

~ z 
I S: E z w ' . '. '•. . BOUNCE l'RES1 0 lt) w w .J GROUND ELEV. (m): 1031 .7 ~ UJ • SPTN • •••• , ,, (l<P•) :r: .J ~ .J .J 0 :> _J 

~ 
mo a. a. m COORDINATES (m): N6914117 E 580643.3 g; ~ ,~ - - - ~o~ - --~ L•/o I- ~ ~ ! ~ w a. w ~ UJ w 0 r/) a. tr.> DESCRIPTION OF MATERIALS 6 Cl 20 40 60 80 

-

1n 
: 
-
,_ 21 

l 22 
ID 

~ I-

C 
>:-23 1- 1- - 1 - - - 1- I-

I! --24 --
:- 25 

LI .:. 

:- 26 CJ I-

,_ 27 - ,_ ,_ -,- -:... 28 - I-1- - -
lil. ., . 

=- 29 

- ,-.r 
~ 30 
- 1-- r, -
:- 31 

,,. 
13T 

- 133 
- 147 
,_ 32 289 

235 
169 -

,_ 33 332 ""5 
- 998.o .:. End of Becker Drill Hole at 33.2 m 
- NOTES: :- 34 

- 1. No BPT data from O to 5.8m. 

,_ 35 
2. See BK04-09B for lithology from Oto 8.8m, and 

BPT data from O to 5.8m. 

-
-36 

': 

1- 37 

I-

:- 36 
t 

,;... 39 

':" 
40 
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~ 
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I -- SHEET 2 OF 2 HOLE NO.: BPT04-09A 



. BECKER PENETRATION TEST BECKER TEST HOLE LOG 
Casing 0 .0 .: ==::::i CLOSE ENDED 

(blaw::/0.3m) 

w ST ARTED:Aug. 30, 2004 FINISHED: Aug. 31, 2004 
H11mmer l;:nergy: I~ OPEN ENDED 

r.r, c... ci DRILL RIG MODEL: Becker HAV-180 I- 11 kJ rnax. rated (bloWs!0.3m) 

~ 
z g ~ E :z w "" · · , , BOUNCE PRESf 0 ll) w uJ _J GROUND ELEV. (m): 1031 .1 :!E r.r, • SPT N :r: ..J "-: _J _J g ::, _J 

• . , , , ·• ' (kPa) 

t mo c... CL COORDINATES (m): N 6913865 E 580451.4 Ct'. 

~ b: ffi ~ :!E ::!E ti, Wp% W% W1.% 
w ~ <{ >- x---- o ---- x 
D Cf) 0... Cf) Cf) DESCRIPTION OF MATERIALS ~ c:i 20 AO EO rn 

: 
:. 

- 1 
- This hole was drilled to obtain BPT data below 14m orthe 
:;- base or compacted fill to supplement BK04-01 . 

:- 2 -------
:- 3 

-
- 4 

':" 
':"" 5 - ,_ 
--
--
- 6 - - - -
--

~ 7 
~ 

-
>- 8 

-
- 9 

--
- 10 - - - - -
---
:- 11 - - - - -
-
;- 12 
-
:. 
--
- 13 
-
-

:- 14 I 

. I-

:- 15 '-
rr 

- { -
:- 16 

-

:- 17 
r 

J -
- , 
:- 18 - t l_ l] -
- .J 

I~ 19 
- l -- - I -
: 20 Continued Next Page r-1 

PROJECT NO.: M09237 A01 - Intermediate Dam 

@ PROJECT: Rose Creek Site Investigation 

KLOHN CRIPPEN LOCATION: Anvil Range Mine, Yukon 

LOGGED BY: FL CHECKED BY: 

' SHEET 1 OF 2 HOLE NO.: BPT04-10 



BECKER TEST HOLE LOG BECKER PENETRATION TI:ST . 
Casing 0 .0 .; ~ CLOSEENDED 

(blow&/11.Jm) 

UJ STARTED:Aug. 30. 2004 FINISHED: Aug. 31, 2004 Hi;irnrner Energy; ~ Ol'ENENDED 

~ E 
0. 

ci DRILL RIG MODEL: Becker HAV-180 I- 11 kJ max. rated (blow!!I0.3m) 

/'.:: 
z 

-S z w ··· ·· , • BOUNCE PRE$~ 0 If) UJ UJ .J GROUND ELEV. (m): 1031 .1 :lE (/) • SPT N • • • • • • ... (kl';i) :r: .J ~ _J _J 0 =:J _J 

ti: 
mo 0. 0. al COORDINATES (m): N 6913865 E 580451.4 g: ~ Wp% W% WL% I- 0:: ::!:E ::!:E 

~ w 0. w < cij r/) w x---- o ---- x 
Cl U) a.. er; DESCRIPTION OF MATERIALS ~ Cl 20 40 60 80 

- 7-- 21 -- I 
:. 

~ 
i:- 22 
- l ,:. 
: 
::- 23 

., 
- ~ -

J - 24 - - - I-- - - ,--
~ -1 -
-
::- 25 

L --
- :J "- 26 

- -, 
rt. -

"::- 27 
[ - 8-

: 

J ---
=- 28 - ~ -
:. - ~22 --
"::- 29 - - - - - ,- - - - 1-13 
- 109 ;:. 104 
:- 30 1101 
-- 118 --
::- 31 

116 
- 111 

101 -
- 116 
:- 32 -29 
- 117 --

I~ 
-
=- 33 

125 , _ 
143 

- 34 126 
- 143 
:- 153 
- 178 
:- 35 I:, I 
-
- 200 
- ~14 
:- 36 

L~ ::--- H2'Z :- 37 NOTES: n3e 
124 - 1. See BK04--01 for soil description. 209 :... 38 2. BPT04-1 O located 1.5m away from BK04--01 . ~(';J 

- 282 -
- l324 

•- 39 39.0 
992.1 - End of Becker Drill Hole at 39.0 m 

. - 40 

PROJECT NO.: M09237 A01 - Intermediate Dam 

~ 
PROJECT: Rose Creek Site Investigation 

KLOHN CRIPPEN LOCATION: Anvil Range Mine, Yukon 

LOGGED BY: FL CHECKED BY: 
I SHEET 2 OF 2 HOLE NO.: BPT04~10 



. . 
BECKER PENETRATION TEST BECKERTESTHOLELOG 

Casing 0 .0 .: ~ CLOS~ENOEO 
(bloWs/0,Jm) 

STARTED:Aug. 28. 2004 FINISHED: Aug. 28, 2004 w Hammer Energy: > OFENENDED 
Cl.. 

ci DRILL RIG MODEL: Becker HAV-180 I- 11 kJ rnilx. rilled (bkrw!s/0.3m) 
Cl) r:: z 

I ~ E z w .. ~ .... eovNc;E PRl;ij~ 0 LO w ~ 
..I GROUND ELEV. (m): 1031.0 ::l: Cl) • SPTN • , , . - ,;, (~P,1) 

;:i:: _J ""': ..I 0 :> _J 

..... CC 0 Cl.. Cl.. m COORDINATES (m): N 6913985 E 580547.5 c::: ~ Wp0/o W% WL0/o Cl.. I- c::: ~ ! ~ I-
IJJ Cl.. w ~ i;; Cl) w x ---- o-- -- x 
C r./') a. DESCRIPTION OF MATERIALS ~ 0 20 40 60 80 

- ) 
;.. 1 

No open-Becker conducted. 
l. 

;- 2 
-i .. 

- 3 • - I. 

:- 4 r 
-

J 
:- 5 LL ----

I -
:... 6 

~ -

- r1 :... 7 

~] . 
:- 8 - - -

) --

-
:- 9 - - -- 7 --

=- 10 
- L --
-
~ 11 

IJ 
- _ 1 
:- 12 I 

E- I 
,.... 13 - -

J -
- 14 - -

_) -
>:- 15 L-
'.:" r -
:... 16 

t -':-

f- 17 

~ 
--
,-
-

,- 18 --:: 
J -

~ 19 ,.! -
';- ....... 
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PROJECT NO.: M09237 A01 - Interme diate Dam 

(I PROJECT: Rose Creek Site Investigation 
j 

KLOHN CRIPPEN LOCATION: Anvil Range Mine, Yukon 

LOGGED BY: RF CHECKED BY: 
I -- SHEET 1 OF 2 HOLE NO.: BPT04-08A 



:[ 
:r: 
I-
a. 
UJ 
0 

----
~ 

: 
~ 21 
: 

--
- 22 
----
; 

:- 23 
--
: -=- 24 

:- 25 

:- 26 ------
':- 27 
-
----
:.. 28 

--
:- 29 

---
:- 30 ---
--
:- 31 ----
; 

:- 32 
---
-
:- 33 
:. ---
:.. 34 
; 
~ 

: 
=- 35 
-
~ 

: 
;- 36 
-

-
:- 37 

:--
,:- 38 

I u 

" 

-
;- 39 
' 

40 

UJ 
ti) g; cl 
3: E I- z 
0 If) UJ UJ 
_J '-: _J _J 
CD o a. a. 
I- Cl'.'. :!! ::'!: 
a. UJ <( <( 
Cl) a. ti) ti) 

~ 

BECKERTESTHOLELOG BECKER PENETRATION TEST . 
Casing 0.0.: ~ CLOS~eNDED 

(bl0Ws/0.3m) 

STARTED:Aug. 28, 2004 FINISHED: Aug. 28, 2004 
Hemmer Energy: ~ Of'ENENDED 

DRILL RIG MODEL: Becker HAV-180 I- 11 kJ max. rated (blovr.i/0.3m) 
:;;:: 
w ' ••- , •.. BOUNCE PRES1 _J GROUND ELEV. (m): 1031 .0 ::iE r.n • SP'fN •• , . • , ,, {l(f'a) g => _J 

COORDINATES (m): N 6913985 E 580547.5 ~ ~ Wp% W% WL0/o ~ 
>- w x----o----x 
Cl) DESCRIPTION OF MATERIALS ~ 0 20 40 60 80 .. 

1 
L 

L 
r' Le_ 

il - [_ 

L D [ 

--, 
-- - -

- u 
,_ - - - ,-

Iii& 
119 -- 1-14 
121 
191 
,13 
133 
147 
160 
1tf5 
131 
114 

_J 
:. 

- - - p 
--

155 
153 
113 

1~ 
124 
,·32-
117 

NOTES: 123 
1::in 

1. BPT data from O to a.am was collected during ~88 
BPT04-088. 128 

2. An altemate set of BPT data for this location is shown ~61 
on BPT04-05. ~51:1 

3. BPT04-05, BPT04-08, and BPT04-08B are within 3.0m H52 
of each other. H79 

.. ee 
~29 

El. 991.1 End of Becker Drill Hole at 39.9 rn ~86 

PROJECT NO.: M09237 A01 - Intermediate Dam 

PROJECT: Rose Creek Site Investigation 

KLOHN CRIPPEN LOCATION: Anvil Range Mine, Yukon 

LOGGED BY: RF CHECKED BY: 

SHEET 2 OF 2 HOLE NO.: BPT04-08A 



:[ 
:r: 
Ii: 
w 
a 

I- 1 

=- 2 

=- 3 

:- 6 

=- 8 

:- 10 

:.. 11 

~ 12 

;- 13 

:- 14 

=- 15 

::. 

:- 16 

:- 17 

1h 
!.~ 19 
l.l ~ 
ii'. - 20 ~ 

--
;; 
~ 

g 
" »l 
iii 
lli 
"' " Ill 

I 

~ 

ti) 

~ E 
0 I!) 

..J -: 
CD o 
I- a:: 
Q. w 
Cl) Cl.. 

w 

~ 
w 
_J 

a. 
~ 
<( 
Cl) 

Grab 

Grab 

Grab 

d z 
w 
_J 

a. 
~ 
<( 
Cl) 

BECKER TEST HOLE LOG BECKER PENETRATION TEST 

Casing O.D.: ----,___ CLOSE ENDED 
-----=:J {bklw-:..I0.3m) 

STARTED:Aug. 18, 2004 FINISHED: Aug. 19, 2004 HamrnerE;nergy: ---......._ OPENENOED 

DRILL RIG MODEL: Becker HAV-180 ~ 11 kJ max. rated -- (blo\V8/0.3m) 

_J 
1----------------------1 UJ ....... . !!OUNCE PRESE 

~G_R_O_U_N_D_ E_L_E_V_. (.,_m__,}_: _1_0_5_1._5 ________ ~ ~ 1-•- s__,PT__,N....,.· ,----~- ·,,...· ._ .. _· ' _<""_•.,.,.) .,....,...,..-1 0 
a:i 
~ 
)-, 
Cl) 

,_C_O_O_R_D_I_N_A_T_E_S""'(m~ ):_ N_6_9_1_3_43_4 __ E_ 58_1_9_7_9._4_ ---i ~ ~w Wrf/o W % WL0/o 

DESCRIPTION OF MATERIALS ~ o 2i - - 40- 0 60 - -s~ 

... - -

[TAILINGS] l] 

~ff-1--1----l--l---l-l---+---I-I 
l 

... - -
,... - -
,... - -
,... - - J 
,... - -
I- - -
,... - -
,... - -
,... - - - -,... - -
,- - I ... - - - -- - -
- - -

I 

J 
I 

- - - L - - -
- - -
--- 8.2 
; :f ; :f ,.,...,_;j SAND AND GRAVEL(SW-GW), nne lo coarse, coomy, 

,.....__ .. ; :tilt:~ well graded, sub-angular to sub-rounded, grey, wet. 0 ,-.•.. -· ·· •, .. ,· . . . . -:~ •••••• - •.,•., . . . • ••• .• : .. ~ :. .. , ... , .. . . 2 - rock In bit from 10.97 to 12.5m, poor recovery. 

--··:··· 
· 1.;· .-. 1u~><.u SAND, nne lo coarse, some sill, brown, wet. 

_ . -:. _/ {F9131\4 -too wet to recover sam. pie. 
• .. _,,. . 1 

:~ J :• :I - loose zone from 12.5 to 13.41m. 
3 •.;. ~.;.~ SAND AND GRAVEL, fine to coarse , some cobbles. 

I 

I 
I 

0 

_] 
-._., 

0 Jes 
179 
,,v, 

t---:---t.1 •"""·"'"..;ii:. · · 14.6 Grab 4 : ·1 · .;:~-~-loose zone at 14.63m. 
- ··.-!'·.· · 15.2 SAND, fine lo coarse, some sill, brown, wet. 

/ 

Grab 

Grab 

1•·i • i 1036.3 SAND AND GRAVEL (SW-GW). nne to coarse, some 
•• 9 ' 1 cobbles, well graded, sub-rounded to sub-angular, grey, 

5 .,·. • .• wet. •·· •· . ' . ' .: .... - ····· !·,!' .:-.::.· 
-~~ · f -ro~:~ 

6 :, 

• .:~·~ 

GRAVEL, sandy, very stiff. [TILL?] 

• no water return at 18.9m, material moist and brown. 

Conllnued Next Page 
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PROJECT NO.: M09237 A01 - Secondary Dam 

PROJECT: Rose Creek Site Investigation 

KLOH.N CRIPPEN LOCATION: Anvil Range Mine, Yukon 

LOGGED BY: RF CHECKED BY: 

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

t203 
t233 
t208 



BECKER TEST HOLE LOG BECKERPENETRATIONTl;ST 
Casing O.D.: ~ CLOSE ENDED 

(bJowr.J0.3m) 

LIJ 
STARTED:Aug. 18, 2004 FINISHED: Aug. 19, 2004 

Hammar Energy: :> OPEN ENPE.O 
U) Cl.. 

0 DRILL RIG MODEL: Becker HAV-180 ~ 11 kJ max. rated (l>lows/0.3111) 
>-I ~ E I- z L!J " ' • · · . , BOUNCE PRES! 0 LI') IJJ UJ ...J GROUND ELEV. (m); 1051.5 2 

~ • SPTN I ...J ,-: _J ...J 0 ::i . ... ... ' (kPo) 

I- t0 0 0.. Cl.. co COORDINATES (m): N 6913434 E 581979.4 0:: <( Wp% W% WL0/o Cl.. I- a-.: 2 2 2 ti tu LIJ Cl.. w <( <( >- x ---- o - --- x 
CJ U) Q. U) U) U) DESCRIPTION OF MATERIALS ~ CJ 20 40 fO SR,_~ : 1.>rao ( •• "' :. -~-• ;1- ~39 

- 21 :·. ~96 
>--- ••• - ,,HI 

-
Grab 8 ••• ;:-. - high water yield. silty matrix at 21 .3m 

~i :... 22 

•••• .. 
••• ;1~ . - ~.~ -

:- 23 ,_ . 23.2 - lv<.0.4 SILT. banded grey and black layers. C ---
- Grab 9 
;- 24 --:. >--- '.) 

-
:- 25 Grab 10 - 38 blows wilh Open Crowd-In Bil. - - - - - -
: 
- -- - 42 blows wlll1 Open Crowd-In Bil. 
- - 53 blows wilh Open Crowd-In Bit. 
:- 26 26.2 • some oravel at 25.9m. t--

: ......... ,_ - 10'25:j SAND AND GRAVEL, fine to coarse, some slll. 
Grab ~ • t • ·' sub-rounded, grey, wet. 0 

' 
., 

:- 27 
27 3 

-very hard at 26.Bm. •••• - ._ .. _ 
1024:2- -from 27.0 to 27.3m were 650 to 700 blows refusal. :. 

End of Becker Dnll Hole at 27.3 m 
:- 28 NOTES: 
--- 1. PDA conducted during closed-Becker. --- 2. Original ground al 7.92m. 
:- 29 3. Closed-Becker slopped al 21.4m due lo boulder or -- large cobble. -- 4. See BPT04-2B for closed-Beck.er data from 23.5 to --
;- 30 24.4m. 

-
:- 31 

--
- 32 
-
--
: -
- 33 

-

- 34 -. 
-

- 35 
:. 
- 36 

-
~ 37 
--

- 38 

-
'-- 39 

I 

-
_ 40 

PROJECT NO.: M09237 A01 - Secondary Dam 

~ 
PROJECT: Rose Creek Site Investigation 

KLOHN CRIPPEN LOCATION: Anvil Range Mine, Yukon 

LOGGED BY: RF CHECKED BY: 
I 

SHEET 2 OF 2 HOLE NO.: BK04-02A 



... 

g 
J: 
l
a... 
UJ 
0 

~ 1 
-
I-

:- 2 

:- 4 

- 5 

=- 7 

:- 8 

:- 9 

- 10 

- 11 

-
- 12 

:- 13 
-
,:. 
. 
- 14 

-._ 15 

- 16 

;... 17 

g~ 
~ -
1'i ,:.. 19 
~'-

'=" 
~ ,. 20 

U) 

6~ 
_J ""': 

CO 0 

I- " 0.. w 
en a... 

w 
a. 
>-
1-
w 
_J 

a. 
:;;E 
4: en 

Grab 

Grab 

0 z 
UJ 
..I 
a... 
2 
4: 
(J) 

BECKERTESTHOLELOG BECKER PENETRATION TEST 

Casing 0 .0 .: I~ CLOSEENDED 
-----=:J (b!Qw:.JO,lm) 

STARTED:Aug. 22, 2004 FINISHED: Aug. 23, 2004 Hammer Energy: --....._ OPEN ENDEO 

DRILL RIG MODEL: Becker HAV-180 5: 11 kJmax. rated -- <blowat0.3m) 

...J 
0 
m 

1--------------------tW . . .. ... . BOUNCE PRES! 
GROUND ELEV. (m}: 1049.9 :E w • SPTN _, •. •.•• (kPa) 

1--------~~-- ----------1~ _J i------~----..,..,...,...,..,...--1 
COORDINATES (m): N 6913220 E 582003.2 i= ~ Wrf/o Wo/o WL% 2 

>
(J) 

....----D- E_S_C_R_,_ __ IP..,_T_IO_N_ O_F_M_ A_T_E_R_IAL- S------;~ ~ i>- - -;o- 0 -so --~ 

- No BPT data collected from O to 12.8m. 

[T AILINGSJ ·~ ~ 

~ ~ i P.,';M--t--1- , -·t-1-t---i--!--t- -t 

~ ~ 
i;t..,1-f--+-+--+-+--l-t-+--+-I 
[ 
·~ 

~ ~ 
~ - t,U.l--t-1-~- t--t--t-

re ~ l Dl't>d-~ -4---1--1-1 

- - -
~ - -
- - -
I- - -

I- - -

I- - -

I- - -

I- - -

... - -
~ w,;.11--+--~--+--+--+-l--+--+--l 
I~ ~ 
i"< -~ 

f.\~YI-I ---t---1---l--i-t-----+---+-t---i 

"v. 

..... - -

..... - -

..... - -
I- - -

I- - -

- - -
- - -
- - -

- - ---- - -

ts ~ 
1,;;- ;::-c._,;;::...i- --=,1~2.""-8 ~~~~~~ ~ ~-------,--c-,--,.--ll'f.sfi')l ~ 
':' t ':' t 1037.1 SAND AND GRAVEL, fine to coarse, some cobbles, trace ~ isct- 11-r-tt::::;:~~t--r,-i 

- - ---
I 

• - ' 1I Sill, SUb•angular tO angular, grey t Wei. ~ r J f---- .. •. 0 ~ 
• • • • __ ,_,_ -·-•-rl--+-t-1 

1 •• .,;.~. ~ ~ 
•••• I 

.--• • ·. rr..;ti....,,o'-+--1--1-~-1-.l.-r=~:r=:j:!"-
. • • .• • ~ •......,..--t---l'Ml"tl 
• . • . • t1 135 
•• .•• 0 

2 • ·, • ·t -boulder (Gneiss) from 15.8 lo 16.8m. !.l:D-• -+-+--l-+-+--+-+-t-if10;a41 

~ ~1?-,=~~::~: -cc-SA~~~! ~w~~.-~~!_f _m_e~di-um- .-s=i11-y.-so_m_e_c_o~bb~l-es-. -an-g-ul~ar-.---{l',f~I ~,H;~o>S-t--+-i-+-+--+--+-;-~~~,.! 

Grab I:~) J) 1w.:.i SAND AND GRAVEL, fine to coarse, some cobbles, trace I Q'~~JC~, --1- t-1-----1--t--t--t~~ 
silt, sub-rounded, grey, wet. j,,--·a : • : JI r ...•.. 

• :·,. • :·,. - high water yield. ri;.;>l·-1-+---1--+---+·i=--+---1--+--1 
• · ·• · - silly from 18.9 lo 19.8m. rt l1 -~ - -~~-~ I ~ o 
• :: • :: Continued Next Page .., o 

~ PROJECT NO.: M09237 A01 - Secondary Dam 

' · ~ • ~ PROJECT: Rose Creek Site lnves1igation ; ~r· KL C, H N CRIPPEN LOCATION: Anvil Range Mine. Yukon 

! LOGGED BY: RF CHECKED BY: 

~ I ~ SHEET 1 OF 3 HOLE NO.: BK04-03(PZ) ._ _______________________ __._ _________________ _,__.,__ __ 



BECKER TEST HOLE LOG BECKER PENETRATION TEST 

~ O.D.: I--,__ C~O;E ENOEO • 
,-----~-~--------------------------· _=i (b!ows/0.3m) 

I 
J: 

Ii: 
w 
Q 

~ E 
0 II) 

..J "": 
Lil D 

t- 0:: 
C. UJ 
Cf) a. 

-
:. 
--
:- 21 

--
:- 22 

-
:- 23 
----
:- 24 

-
-
:- 25 

-

:- 26 
f--

:- 27 
: 
~ 

~28 
-
':' --
~ 29 
-

~ 30 

f--

~ 
;. 31 

f--

--
:- 32 
-----
~ 33 

. 
:- 34 ----
: 

:- 35 --
;:. 

f 36 
-
-
:- 37 

I . ::... 38 -.. -
0 -

i 
-

- 39 
~ 

I -

-
$ 

:;-

- 40 

~ 
i z 
§ 
Ill 

iii 
Ii: 

~ .. 
I 

~ 

w 
C. 

~ 
w 
~ 

a. 

i 
Cl) 

Grab 

Grab 

Grab 

Grab 

Grab 

Grab 

STARTED:Aug. 22, 2004 FINISHED: Aug. 23, 2004 Hammer energy: ---..._ oPENENoi;:o 
DRILL RIG MODEL: Becker HAV-180 !z 11 kJ m.ix. r.ited _- (bk,w.-.JO.lm! 1-------------------lW GROUND ELEV. (m): 1049.9 :E (/) • SPT N . .. .. . .. eouNce PREs~ !------~~-------------~ ~ 1~-----'-·-· ·_··_·· '_ (loJ'a_ l ___ , 
COORDINATES (m): N 6913220 E 582003.2 I= ~ 

1------~~--------------l(J) 

DESCRIPTION OF MATERIALS ~ ~ 
Wp% W% WL°/o 
x----o----x 
20 40 60 80 

• grey, loose, high water yield. iC:: ·~ 

~ Jl..·'1-'~1-r-1-+r·-1-~f-+--+--1-1 

- silly from 21.9 lo 22.6m. 

• silly from 23.5 to 23.8m. 

• rust coloured water at 29m. 

• compacted material, low water yield from 32.6 lo 34.1m. 

- loose, grey, high water yeild at 34.4m. 

- Oat, elongated gravel from 36 lo 37 .Sm. 

- boulder from 39.3 to 39.6m. 
- some sill, broken rock fragments Continued Next Page 

~ .~ 

~ <I _J 
~ rf.il----jf--f-F-+--1---+-l--l----j-J-I 
~ ~ ~ 
)(. '\t ., 
' r;;.i;>~- 1- 1-~; - ·-----
a ~ c 
~ ~ 0 ~ 

ij < i51--I---II--I 

I ·~ 1,, fl 
I ~J?l--+--+--f----1~,...___i __ .. ·tl~-i------+'+ r-t-., s--
j. 0 c., 
( l,ffi---j~ t-+--1--- 1-J-t~-i--l--

~ l)l;t.r"l-i-1-l--+-+--+::F=fo=-+-+--t L..D 
r 

L 

~ KLOHN CRIPPEN +• 

PROJECT NO.: M09237 A01 - Secondary Dam 

PROJECT: Rose Creek Site Investigation 

LOCATION: Anvil Range Mine, Yukon 

LOGGED BY: RF CHECKED BY: 

SHEET 2 OF 3 HOLE NO.: BK04-03(PZ) 



' BECKER PENETRATION TEST BECKER TEST HOLE LOG 
Casing 0 .0 .; ~ CLOSE ENDED 

(blawr.J0.3m) 

w STARTED:Aug. 22, 2004 FINISHED: Aug. 23, 2004 
Hammer Energy; ~ OPENENDEO 

r./) 
Q. 

ci DRILL RIG MODEL: Becker HAV-180 I- 11 kJ max. rated (blows/0.3m) 

i::: z g 3: E 2 w ..... . . BOUNCEPRES! 0 ln uJ w g GROUND ELEV. (m): 1049.9 ~ r.n • SPTN _ , , ." : , (kPo) 
:r: ...I -r; _J _J ;:;) _J 

t al 0 Q. Q. 
COORDINATES (m): N 6913220 E 582003.2 ~ ~ Wpo/o Wo/o WL0/o I- er; ::!!: ::!!: ::!!: w a. w (lj c'J5 

>- w x---- o ---- x 
Q CJ) 0. CJ) DESCRIPTION OF MATERIALS ~ Q 20 40 60 EC 

~ ~t!• from 39.6 to 40.8m. ni2 
,;. ..•. , H27 

H50 
- 41 ••••• -25 •••• ..... -:-•• • •• H29 - ~--' H03 - •..•.. - cobbly from 41 .8 to 43m. 

·. o 
~j5 =- 42 •••• 1: - 123 - Grab 10 . ' · ... ,:. ·---~ 140 - .. 
1 "" - 43 - •••:11 -, •. •••••• ~3.3 

. - . 
; 

1006.6 . End or Becker Drill Hole at 43.3 m 

=- 44 NOTES; 
-

1. No ciosBd-BeckBr data from O to 12.8m. 
- 2. Original ground at ·12.8m. 
:- 45 3. Closed-Becker located 1.5m away from --
-- open-Becker. ----
:- 46 Piezometer Details for BK04-03(PZ) 

- Cave In/Cuttings 0 -38.7m 

:- 47 Bentonite 38.7 · 41 .1m 
- Filter Sand 41 .1 - 43m -

Screen 43-43.3m -

:- 48 - - Casagrande Tip Standpipe 
-
:. ---
:- 49 ---
,;-

-
::... 50 
-

. 
=- 51 
---
: 
:- 52 
------
:- 53 

' & 

- 54 -
i;-

- 55 

-

:- 56 

-
:- 57 --
:. 
' 
~ 58 

-
i:- 59 

I~ 

60 

PROJECT NO.: M09237 A01 - Secondary Dam 

~ 
PROJECT: Rose Creek Site Investigation 

KLOH.N CRIPPEN LOCATION: Anvil Range Mine, Yukon 

' LOGGED BY: RF CHECKED BY: 
I 

~ 

SHEET 3 OF 3 HOLE NO.: BK04-03(PZ) 



BECKERTESTHOLELOG BECKER PENETRATION Tf.ST . 
Casing 0 .D.'. =::::::i CLOSE ENDED 

(blowo/0.:Jm) 

w ST ARTED:Aug. 24. 2004 FINISHED: Aug. 25, 2004 
Hammer Enargy: ::> OPEN ENDED 

1/) C. 
ci DRILL RIG MODEL: Becker HAV-180 I- 11 kJ ma)(. rated (blQws/0.3111) 

~ z .s ~ E z w . • .. • • . , BOUNCe PRES~ 0 I!) w w ..J GROUND ELEV. (m): 1050.9 ~ (/) • SPTN 
J: ..J '"-: _J _J 0 ::> _J 

• • ••••. ' (kl'i,) 

li: mo a. C. m COORDINATES (m): N 6913324 E 581983.8 " ~ I- 0:: ~ :::!E 

~ 
I- Wp0/o W% Wl0/o 

w C. w <( <( (/) w x ---- o ---- x 
Cl (I) a... (I) Cl) DESCRIPTION OF MATERIALS ~ 0 20 40 60 €0 

- - ~ [TAILINGS] - -- - - -- -- - -- 1 - -- - -- - - No BPT dale collected from O to 11.3m ,. - - -- -- - -
- 2 - -,.. - - - ---- - -,- - -

~ 3 
- - -- -- - - - - <-- -- - ---,- - - -- -

- 4 
,- - -- -
,- - -. - -.. ,- - -- -. ,- - -

-5 - -- - - I-- -,- - -- --
,- - ---

=- 6 - - -- -- - ---- - - -- - -
;. 7 - - -- - - - -- - ---- - - --- - -- - - -
:- 8 

- -- - ---- - -- - -- - - -- -- 9 - - -- -
,- - -- -

I;- - - ---
:- 10 

,- - -- -,- - -- -
,- - ---. ,- - -

'"' 11 
--

,- - - ,_ - - -- - - L - - - 11.6 
- ~~;t 1039.3~ 1'-fD°ANDGAAVEL, sand (line lo coarse). gravel (line lo -- - ~ -:- 12 ·-· coarse, angular to sub-angular), some cobbles 

~J 
- (sub-rounded to sub-angular), !race silt, brown, wet. e- • :• ... 
- Grab 1 ~-~~) -

• high water yield. :- 13 ··-.. ..f" - .• :a .• :. { - ~)~) • some sill at 13.7m. =- 14 
Grab 2 •·• :• •:•.•:• 

l - - ~)~) n ::- 15 - gravel, sub-rounded, trace silt. I •:• .. - •..•.. ·:· .• :·. ,...LI . ., . ' - 16 . . . .. -~:- :. ... 
- Grab 3 •..•.. \ •:;•; =- 17 .• . .. -~: . 

L •:• ·• L •.•.. 
. -.:· .• :· . 
:- 18 .. . ' --... ... •.: . ~ 

11 
-- •:• ·• -- - some silt from 18.3 to 18.9m. - ·· =•-•:• - •··•· :- 19 . ., . ' •.:. -~:. '~ I - •:• :• Grab 4 .• : .. •:• - 20 •:~·-· Continued Next Page 

PROJECT NO.: M09237 A01 - Secondary Dam 

@ PROJECT: Rose Creek Site Investigation 

KLOHN CRIPPEN LOCATION: Anvil Range Mine, Yukon 

LOGGED BY: RF CHECKED BY: 
I SHEET 1 OF 3 HOLE NO.: BK04-04 



. BECKER PENETRATION TEST BECKER TEST HOLE LOG 
Ca1;1ing 0.0.: ~ CLOSEENDED 

(b!ows.'0.3m) 

STARTED:Aug. 24, 2004 FINISHED: Aug. 25. 2004 
IJ.J Hammer Energy: ~ OPENENDED 

(/) ~ ci DRILL RIG MODEL: Becker HAV-180 ~ 11 KJ max. rated (blowrJQ.3m) 

g 3: E z UJ • ' . "• . BOUNCE PRES! 0 111 IJ.J IJ.J _J GROUND ELEV. (m): 1050.9 2 
~ • SPTN • -· •• • :, lkf'1l) 

::i:: _J '"": _J _J 0 ::, 
I- CD o 0. 0. tO COORDINATES (m): N 6913324 E 581983.8 0:: <( Wp"/o W% WL% fu I- 0:: 2 :::E ::;E ti t;j 0. IJ.J <( <( >- x ---- o- --- x 
0 en a.. en en en DESCRIPTION OF MATERIALS ~ 0 20 40 60 80 

- ~.~. -- , - . -·· -

;-- 21 ...•.. I - ! t ! ., -

~ - . -. •••• - 22 ~.!, .\ -
-

Grab 5 - . -. - some sill from 22.6 to 23.2m. d-~ 23 
... ... •;··· - - - -

-- .•.... -: 
[ _ - . • :, -

:- 24 - .• :.-.• :. !:,!:t Q I 
- .:. :, -
:- 25 

... ... 
: ~:~~:; .J 

Grab 6 •·• :" =- 26 •:·;:· ~ 

- ~J :~:· ---
. ... :" C -:- 27 •..•.. • some silt from 26.8 to 28m . 1---i: - It-- - I-
- - .:~ .:~ --: . -, .. -, -- . •:• --
~ 28 •••••• •-· • -

Grab 7 
. :~ .. , ·-· :- 29 • • • •• J ! • ! ·, 

- . -·· - .., 
';-- 30 ...... 

I~ r' ,_ •··•· - some sill from 30.2 to 31 .1m. :~ :t .•. :t ~ - Grab 8 . ·-· -
~ 31 ...... :. -

L I •··•· '- : ...... 
- ~---. • bit pushing boulder al 31 .5m. r -

- dense al 31.7m - 32 ....... - ,- -- - • •• - cobbly from 32 to 32.6m . 0 - : .. : .. -
Grab 9 . -·· ~ -~ 33 ... ~. .......J - f--- •·. - rock Jammed in bit at 33.2m. 

,--

~ f--- :, t. t 0 
Grab 10 . -. - 34 - •••• - ~.!, - some silt from 34.1 to 35m. 

~ 
0 .._ 

jl, 
- 35 . -. - cobbly, sub-angular from 34.7 to 35.7m. 

Grab 11 •• ••• u-,- !t!t 35.7 IM - .. . 1016.2 SAND, fine to medium, some silt, some gravel, 0 --
- 36 •. 

Grab 12 
·:·. ,··': gap-graded, brown, wet. .. 

~65 
~ .. 36.6 ) 284 . . ., mm SAND AND GRAVEL. some cobbles. trace to some silt, rn.a ,_ 37 ; ,I :,-_ sub-angular to angular, grey, wet. [TILL?] 324 - Grab 13 
'""" 

~ 257 ••• .. ~· ,_ 38 

··-
0 

I=" Grab 14 ~ - 38.7 ... 
:> 1012.2 SILT. 

t:- 39 
I 

':"" Grab 15 
40 Continued Next Page 

PROJECT NO.: M09237 A01 w Secondary Dam 

(I PROJECT: Rose Creek Site Investigation 

KLOHN CRIPPEN LOCATION: Anvil Range Mine, Yukon 

LOGGED BY: RF CHECKED BY: 
I -- SHEET 2 OF 3 HOLE NO.: BK04-04 



,_ 
0 

~ 
C 

I 
:r: 
I-
a.. 
w 
0 

-: 
---
:- 41 --
::--
;- 42 

- 43 
----
- 44 

-
-
- 45 

-

- 46 

:. 
~ 

- 47 

t 
:- 48 

----
- 49 
--

;- 50 

-
:- 51 

-
:- 52 ---
-
:- 53 
----
:- 54 

:. 
-
:- 55 

:-
=- 56 

-
1- 57 
,... 

1- 58 

I;" 

~ 59 
I : 
,... 

60 

. 
I 

UJ 
U) a.. 

0 >-S: E t- z 
0 l() UJ U.J 
...J "": .., ...J 
1X1 o a.. a.. 
I- c:: 2 2 
a.. w <{ <{ 
r/J CL U) U) 

~ -

BECKER TEST HOLE LOG BECKER PENETRATION Tf.ST . 
Ca~ing O.D.: =:::::i CLOSE ENDED 

(blow,-./0.3m) 

STARTED:Aug. 24, 2004 FINISHED: Aug. 25, 2004 
Hammer Energy: ~ OPENENDED 

DRILL RIG MODEL: Becker HAV-180 ~ 11 kJ max. raled [bloW!;!O,Jm) 

UJ "" • · , , BOUNC~ PRESS ...J GROUND ELEV. (m): 1050.9 2 
~ • SPTN 0 =, . .. .. .. , (kPo) 

co COORDINATES (m); N 6913324 E 581983.8 Ct'. 

~ Wp% W% WL% :::E ~ >- x - - - - o - - - - x 
U) DESCRIPTION OF MATERIALS ~ 0 29 40 fO eo 

I I I ,n~ 

101u.r 
End of Becker Drill Hole at 40.2 m 

NOTES: 

1. Original ground al 11.6m. 
2. No BPT data from Oto 11 .3m. 
3. Open-Becker localed 1.Sm away from ._ - - -

closed-Beeker. 

-

- ,_ ,__ 

,_ 

-- - - - - - - - -

PROJECT NO.: M09237 A01 - Secondary Dam 

PROJECT: Rose Creek Site Investigation 

KLOHN CRIPPEN LOCATION: Anvil Range Mine. Yukon 

LOGGED BY: RF CHECKED BY: 

SHEET 3 OF 3 HOLE NO.: BK04-04 



.. BECKER PENETRATION TEST BECKER TEST HOLE LOG 
Casing 0.0.: ~ CLOSEEN0£0 

(bloW;JO.Jm) 

STARTED:Sep. 1, 2004 FINISHED: Sep. 1. 2004 w Hammer Energy: >- OPEN ENDED 
Cl.. DRILL RIG MODEL: Becker HAV-180 I- 11 kJ max. rated (blow!I0.3m) 

~ E i'.: 0 z 
.§_ z w ··· ·· .. • B0UN<;E PflE5!. 0 l,C) w w _J GROUND ELEV. {m): 1050.2 :ii U) • SPT N ., , . , , • ' (kPo) 
::i:: _J r: _J _J 0 ::> _J 
I- CD o 0. a. co COORDINATES (m): N 6912892 E 582293.6 a:: ~ Wp0/o W% WL0/o 0.. I- a:: ::E ::E ::E I-
w ll. w <( <( >- Cl) w x----o - - -- x 
0 U) Cl.. U) U) U) DESCRIPTION OF MATERIALS z Cl 20 40 60 80 -

-- SAND AND GRAVEL, sand (fine to coarse, angular), I - - -
- - - gravel (fine to coarse, sub-angular to sub,ounded), I - - --- frace to some silt. [FILL) - - . --- 1 -- -- - - I. -- - soft zones appear to be mainly sand. - - - - 0 
- Grab 1 L 1-&4 ,- 2 -- - boulder at 1.83m. - - -- - 2.5 7 L - - -,... 

I'::(~:~ 1047.7 - water vield at 2.44m· sillv. are~lsh browo Jl!IDer.._ r--
~ 3 SAND AND GRAVEL, sand (fine to coarse), gravel (fine to - - - -•:• :• coarse, sub-rounded). cobbly (fine to coarse, ? - - ...•.. 

0 ~ •:;•;; sub-rounded), trace silt, brown. 
Grab 2 :-: : . :a: : . - soft zone at 3.35m. L ,- 4 ,.:• :• •:••:• [ -

! :t!:t 
- cobbles or boulder at 4.27m. 

] 
I ,- 5 •:•:• 

; •:-•:. -•:,•:, -
. ., .... -

- 6 •:•:• = 
- ,_ •: .. -.:. p H41 - •··•· - Grab 3 H19 - · • .• :. :1 
~ 7 ~:- ;~ I -- ...•. 

I - •·;•:; 
- 8 •. : ' 4',. - - ,_ ··-·~ =ill - .•.. -.:. 
- . ,•., 
::- 9 • IO,•,: I - - - - - ~ •::a.,i .J ~ 

...•.. 
- 10 

!(;,:; I .:.ji I 4e5 .. :. :• :.; - •··•· -- : :a : :f 11.0 
~ 11 Grab 4 ··-~ "' w 392 GRAVEL (fine to coarse, angular), sandy (angular), cobbly - I -

t~ :·-
(sub-angular), some sill. _J -

-
=- 12 ·.t~·- . " 

12.5 0 I 241 
Grab 5 i. 'X//~'\.'-! 1~,11 ROCK fla1n1 smooth arev. easv to break no water vield. 

:- 13 1037.4 
End of Becker Drill Hole at 12.8 m 

=- NOTES: 

:- 14 1. Original ground at 2.5m. - -
~ 2. Open-Becker loeated 1.5m away from 
- closed-Becker. -
:- 15 -

-
:.. 16 

-
-
::- 17 

':" 

i:- 18 -
-
, 

~ 19 
' ,... 

- 20 

PROJECT NO.: M09237 A01 - Secondary Dam 

~ 
PROJECT: Rose Creek Site Investigation 

j 

KLOHN CRIPPEN LOCATION: Anvil Range Mine, Yukon 

LOGGED BY: FL CHECKED BY: 
I ~ 

SHEET 1 OF 1 HOLE NO.: BK04-11 



BECKERTESTHOLE LOG BECKER PENETRATION TEST 
• 

Casing O.D.: ~ c~ose eNDED 
(b!ows/0.311'1) 

w ST ARTED:Sep. 1. 2004 FINISHED: Sep. 2, 2004 Hammer Energy: >- OPEN ENDED 

~ E ~ 0 DRILL RIG MODEL: Becker HAV-180 I- 11 kJ rna:x. r1;1ted (blow,I0.3m) 
.;:; 

:[ :z w ·· ·-· llOUNCE f'F!ES5 0 IC) w w ....J GROUND ELEV. (m): 1055.5 ~ SPT N 
' • . 

(/) • • • • • • • • , (kl'a ) 
J: ....J r: ....J ....J g :::> ....J ... !D 0 a. a. COORDINATES (m): N 6912727 E 582691 .7 ~ ~ Wpo/o W% Wt_"lo a, I- 0:: ::!E ~ ~ 
w a. w <( <( >- w x ----o----x 0 CJ) a.. CJ) Cl) Cl) DESCRIPTION OF MATERIALS ~ 0 20 40 60 80 - SAND AND GRAVEL, some silt, light brown, dry. [FILL] L - - - -- - - rL - - - - n - - -

~ 1 
- - -- -- - I : --::. - - - • boulder at 1.37m. L +s;r. - - -- -- -- - - 186 :- 2 -- - • boulder and cobbles from 1.98 to 2.7 4m. 142 - - -- -- -- - - 137 -- -- - 151 - -

:- 3 -- - - - - - ,- 1"64 --- -- - - boulder al 3.05m. JJ. - -- • water vield. brown at 3.35m. 140 - I- - - 3.7 - 185 : 1-"!':, ~:. 1u:n.B SAND AND GRAVEL, sand (medium to coaise, angular to :- 4 1 
'C 

Grab ~:• :~ sub-angular), gravel (line to coarse, angular lo 
- sub-rounded), trace silt, highly permeable, brown. - ...•.. - ~:;t, -- ---=- 5 LI - •:• :"' •..•.. 

I . •:;.:; :- 6 ~· ... ,.; .. 
- ··-·· 0 u - r - Grab __l._ •..•.. - •:;.•:; --: 
:- 7 -
- ;,, , '·'·, 
: •:• ~ ---- •:. •:. - ----- •·•· - boulder from 7.62 to 8.23m. -

~ -:- 8 :~ J :•. :. - ,-
- •:• .~ - very tight, dark brown water. high yield at 8.23m. - :•:••:• - bit pushing big rock at 8.53m. _J -- •:·•:· -
:- 9 :•. J :•: :. -•:• :• • brown water at 8.84m. 
~ -· ~•:•:• 1i -- •·· •·· - pushing big rock at 9.45m. :- 10 :~ J :~ :. -- ~:• :"' 10,7 • silty water at 10.36m. I - ··-· - !:~·., , ....... 11 SAND, coarse, angular, gravelly, nne, highly permeable. :- 11 Grab ---r- ': ...... ' - --

0 ·5·0 ---
• trace silt at 12.2m. -- ) .... -L . .&:-: £1 ::- 12 - ~:~::i ., -

>- 13 
. ···e:f'~ Q •• • 

13.1 114 

I 
104:l,4 ROCK, angular, hard pieces, some silt, low water yield. 

0 
r~ - Grab _1_ 4 ,:... 14 

; I I 
i:- 14.6 I - 11.J'ILJ.!I 

- 15 End of Becker Drill Hole at 14.6 m 
- NOTES: -

- 1. Original ground at 3.7m. ,:... 16 2. Open-Becker located 1.5m away from - ,_ 

i:- closed-Becker. 
-
~ 17 

---
,:... 18 

~ 

~ 19 
•: -

-:: 
20 

PROJECT NO.: M09237 A01 . Secondary Dam 

(I PROJECT: Rose Creek Site Investigation 

KLOHN CRIPPE.N LOCATION: Anvil Range Mine, Yukon 

LOGGED BY: FL CHECKED BY: 
' - SHEET 1 OF 1 HOLE NO.: BK04-12 



• BECKER PENETRATION TEST BECKER TEST HOLE LOG Casing 0.D.: ~ CLOSE ENDED 
(blo\li&'O.Jm) 

STARTED:Sep. 2, 2004 FINISHED; Sep. 2, 2004 
LU Hammer Energy: > OPcNENDED 
a.. 

0 DRILL RIG MODEL: Becker HAV-180 I- 11 kJ mex. fllted (blow"..I0.3m) 
Cl) 

~ z g 5~ z w .... , 
• , BOUNCE PRESt 

LU w _J GROUND ELEV. (m): 1057.5 :lE U> • SPTN • , •• , • ;, (kPO) 
::i: _J '": _J _J 0 ::i _J 

I- Ill 0 a.. a.. co COORDINATES (m): N 6912379 E 583261.3 0::: ~ Wp% W% WL0/o a.. I- a:: :::E ::!: 2 I-
w 0.. w <( <( >- U> w x - ---o----x 
0 en a.. U> en cn DESCRIPTION OF MATERIALS z a 20 40 60 80 -

-- SAND AND GRAVEL, sand (line to medium), gravel (fine 1, - - -- -- to coarse, angular). some cobbles, trace to some sill, - - --- brown, dry. [FILL] _J - - -~ 1 --- - -
:i - --

'=-
- - - 0 

Grab ~ --- - - - .-~2 
,___ --

--- - -r --- - - ... --t3 - - ---
3.4 J - - -

- ~ ::::::; 1v;;,<1.1 SAND, medium to coarse, some gravel to gravelly (line, 
0 -- sub-angular to sub-rounded), some cobbles. 

- 4 Grab 2 :~::t3:~ ¥- - -- ) ' . ' . - water yield, brown at 3.96m. 
·-:-:,~ - , b - • • 

- <:<f'.i I 
:- 5 ?•.·.·.·. r) ; .·.·~·o 0 ••• 

> tr · · · • reddish brown water at 5.79m. =- 6 ·o'.<·D - Grab :=c :-:~::~ :. - " .... : 
=- 7 0 •5•0 L ) .. .. 

Ir . o-:-:1J - ·.·~·-1 :-- 8 
L - ?·>.<·: - .·.·~·Q -

. Q ••••• 

~ ~~ ... - 9 . . . . - -·~>:•D . 'Q'. . . 
::- 10 

~::-:} ( 
& ·5·~ . . . L ... .. 

C 

~ ; Grab _±._ 
.r •...•.• 
. ,;. :, :u . ·- ... 

:- 11 ~:~::3 
·.·.~·.:. 11.6 
~ 1045.9 ROCK, weathered, flaky pieces, some sand, some silt, -1 

"· 
:- 12 brownish grey, no water yield. 

h~ ----
; 

~ 13 -
! - bedrock al 15.7m. -
e- 14 - .__ 
. 

0 -- Grab 5 

:- 15 -
. 15.7 

- 16 
1041.8 

End of Becker Drill Hole at 15.7 m 
NOTES: 

-
~ 17 1. Original ground at 3.4m. 

2. Open.Becker located 1.5m away from 
>- closed-Becker. 
- 3, Closed-Becker stopped at 12.Sm due to v. dense 
t:- 18 ground. : 
t:-

:- 19 -,_ 
--
- 20 

PROJECT NO.: M09237 A01 - Secondary Dam 

~ 
PROJECT: Rose Creek Site Investigation 

KLCHN CRIPPEN LOCATION: Anvil Range Mine, Yukon 

LOGGED BY: FL CHECKED BY: 
I ~ 

SHEET 1 OF 1 HOLE NO.: BK04-13 



BECKER TEST HOLE LOG BECKER PENETRATION TEST -· C1;1eing O .P.; ~ CLOSEENDED 
(blow,;/!l.3,n) 

w STARTED:Aug. 19, 2004 FINISHED: Aug. 19, 2004 
Hammer Energy: > Ol'ENENOEO 

en a. 
0 DRILL RIG MODEL: Becker HAV-180 ~ 11 kJ max. rated (bk>W!I0.3m) 

>-:[ S: E I- z IJJ " " · ·,, BOUNCE PRES! 0 Lt) w w ...J GROUND ELEV. (m): 1051 .5 ~ 
~ • SPTN I ...J "": .J .J 0 ::, ...... . , (kPo) 

~ 
CO 0 a. a. co COORDINATES {m): N 6913434 E 581979.4 a: 

~ Wp% W% WL0/o .... c:: ! ! ~ I-
w a. w >- U) x---- o ---- x 
0 Cf) c.. en DESCRIPTION OF MATERIALS ~ 0 20 40 60 80 

-
- 1 

Open hole only to 23.Sm with BPT from 23.5 to 24.4m. 
- Purpose of hole was to determine whether refusal in 
: BK04-2A was due to a boulder or dense soil. 
- 2 t-

- 3 

- 4 

:- 5 

:- 6 
: 
: -
- 7 
-
:. 

=- 8 

::. 
; 

:- 9 
--

~ 10 --
-
: -
~ 11 
---
-
:- 12 

. 
-
:- 13 
-

:- 14 -
:. -
; 

'.- 15 
--
,_ 16 

t 
I!- 17 

f-

':"' 18 

-
-
- 19 

I 

: 20 Continued Next Page 
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' BECKER PENETRATION TEST BECKER TEST HOLE LOG 
Casing 0 .0 .: ~ CLOSE ENDED 

(blow.tO.:lm) 

w STARTED:Aug. 19, 2004 FINISHED: Aug. 19, 2004 
Hammer Energy; :=> OPEN !':NOEC> 

a.. 
ci DRILL RIG MODEL: Becker HAV-180 I- 11 kJ max. rated (blOW&I0.3m) 

Cf) 

~ z g 3: ~ z w "" · · ., I.IOUNC!! PRES! 
0 .... UJ w ..J GROUND ELEV. (m): 1051 .5 ~ U) • SPT N ", , ,•• '' (kPo) 

;:c _J • ..J ..J 0 ::i _J 

I- a:i 0 a.. a.. m COORDINATES (m): N 6913434 E 581979.4 0:: <{ Wrf/o W% WL% a.. I- a::: ~ ::lE 
~ 

I- I-
LJ.J 0. UJ <( <( U) w x ---- o ---- x 
0 U) a. U) U) DESCRIPTION OF MATERIALS ~ 0 20 40 60 80 

-

:-

,- 21 
----

:- 22 

--
- 23 ..... 
-

t247 
:- 24 - ,-

P<t£ 
'! 24.4 -

1027.1 -- End of Becker Drill Hole at 24.4 m -
:- 25 
-
;:. 

:- 26 - -

. 
:- 27 --
. 
;.. 28 

I-

1:- 29 - -
':---
=- 30 - - - - --
--

- 31 

-
:- 32 

--
- 33 
-
--
: 
:- 34 -

:- 35 
-
-
- 36 

. 
:.... 37 
-
-

• ~ 38 

-
- 39 

I 

f 40 
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BECKERTESTHOLELOG BECKER PENETRATION T~ST 
---,__ C~OSEENOEO Casing O.D.: 

r----.------.-----,--.,------.-------------------~-----l ----=i (blOW9/0.3m) 

I 
I 
I-
a. 
w 
0 

. 
-
>- 1 

;-

i:- 2 

~ 

>- 3 

.:-

~ 4 

-. 
:- 5 

-
":"" 6 

-
>- 7 

. 
;... 8 
---
-~ g 

-
-
c- 10 
----

7" 11 

>- 12 

":' 

>- 13 
;-

;- 14 

-
:- 15 
----
=- 16 

-. 
:.... 17 

2 -
~ 

:- 18 

~ ~ 
"' C 
'- 19 1.! 
~ -
<:i : 20 :ii 
~ ,.. 
~ 

~ 
V) 

8 
a: 
u 

I 
~ 
a, 

I 

l.1 

IJJ 
U) a. 

0 >-s: E I- z 
0 lO w w 
...J - ..J ...J co 0 a. a. 
I- c:: 2 ~ 
a. w <( <( 
r/) C. (j) (j) 

STARTED:Sep. 3, 2004 FINISHED: Sep. 3, 2004 Hammer energy: -......_ orENENoeo 
r-D_R_IL_L_ R_IG_ M_O_D_E_L:_ B_e_c_ke_r_H_A_V_-_1_8_0 _____ 

1
~ 11 kJ mex. r;ited __.. (blowr.J0.3ml 

GROUND ELEV. (m): 1016.0 ~ w • SPT N ~-... : ........ ~~~rcE PRES~ ...J 

1-------~~-----------1 ...J t-----.,---..... -----t 

1
_C_O_O_R_D_I_N_A_T_E_S_,(_m~):_ N_6_9_1_4_2_56_._3_ E_ 58_0_1_4_6_.7_-4 ~- ~o ~P~ __ _ "6"~ ___ ~L

0/o 

0 
co 
~ 
>-
(j) 

- - -- -- - -- -- - -- -,_ - -- -,... - -- -- - -
- - - 2:1 
I !'°:t !'°:t 1013.0 •;•:~ 

DESCRIPTION OF MATERIALS 20 40 60 ao 
SAND AND GRAVEL. [FILL) L 

• water yield at 1.52m. 

- Io~aj_er_.<!IJ..§3,1..,m--~---------1 
SAND AND GRAVEL, sand (line to coarse, sub-rounded), 

gravel (fine to coarse, sub-rounded), trace lo some sill. 

'o 
( 

Grab 

••••• •• •• 
. :· • :' .. ' .. ,, 

1---lo.",,: • : ~ - water yield at 3.7m. 0 u-1 
i--i---r-11"'--+--+--+--+----l-t 

~4.27,21 SPT D _,o 

Il 10103 SAND,,, • . ,,.,. 

.:-:·:+:~. 7.3 J a 2,3,4 SPT __L_ . . . 1w11.1 SILT AND SAND. fine sand, low plasticity, grey . 

- - - 1-,1- -J.--1-- 1---1--~-I 

2,4,5 SPT 4 
9.0 

0 

100,.0 No open-Becker beyond 9m. 

I 

•..,..._.-. 
I 

I 

- - ,_ 
.r , 
t 

I 

iJ 
~ 
[ I 

~ 
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-
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;- 32 
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-
:.. 35 
-
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-
-
:- 37 
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,:... 38 
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-

I~ 39 

iii 
c,: 

~ 
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18 
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" 
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: 40 

. 

w 
en a. c;i 

~ :S: E z 
0 ll) w w 
..J ""-; ..J ..J 
Ill 0 a.. a.. 
I- 0:: ! ! a.. w 
Cf) a. 

~ -

BECKER PENETRATION TEST BECKER TEST HOLE LOG Casing 0.0.: ~ CLOSE ENDED 
(blow;/0.Jm) 

STARTED:Sep. 3, 2004 FINISHED: Sep. 3, 2004 
Hammer energy: :> OPEN ENDED 

DRILL RIG MODEL: Becker HAV-180 I- 11 kJ ml!~. r!!led (bkrws/0.3m) z 
w ·-·-· .. B0UNC£ PRE$! 

..J GROUND ELEV. (m): 1016.0 ~ en • SPTN ,. , ,:, (kPa) 
0 :, _J .. 
m COORDINATES (m): N 6914256.3 E 580146.7 0:: ~ Wi}lo W% Wi.% ~ I-
>- U) w x ----o----x 
(I) DESCRIPTION OF MATERIALS ~ 0 20 40 60 80 

.s 
"l..n 

'--i --, 
....I 

l ·c -
J 

I 
r1 

-
L_ 

. 
27.7 132 

968.3 
End or Becker Drill Hole at 27.7 m 

NOTES: 

1. Original ground at 2.1 m. 
2. Open-Becker located 1.5m away from 

closed-Becker. 
3. No open-Becker beyond depth of 9m. 

I-- ,_ - - -

PROJECT NO.; M09237 A01 - Cross Valley Dam 

PROJECT: Rose Creek Site Investigation 

KLO-HN CRIPPEN LOCATION: Anvil Range Mine. Yukon 
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r , 
1 

LEGEND 

No 

ENTHRU 

BCP 

Nbc 

Nb30 

4 

:[ 
::c: 
I-a.. 
w 
0 

6 

Measurod BPT blow counts per 0.3 m 

0 
Nb (blows/0.3m) 

50 100 150 200 

BECKER PENEiRATION TEST 
---- BPT04,01 

Measured transferred energy a! % or hammer rated energy 

Moasurod bounce chamber pre&Sure 

Corl'!!olcd BPT blow count~ 10 a eor\StMt combuslion cond~ion using 
Harder radng curve (1986) · 

Corrected BPT blow count; 10 30'/• rc foronco ~norgy ol lho rated energy 
for tho ICE 180 hammer 

HARDER meuioo Seed ~nd Hal'(fer (1986) 11101h0d r0r s1andarditing measured BPT blow 
counts to a constant combusdon conditjon using measured bounce chamber 
pro&Suros and correlation of the corrected blow count, Nbc, to the equivalent 
SPT N00 

SY Mothod SY (1993) method for correcting measured BPT blow counts to the 30% 
reference energy level and estimation or the equivalent SPT ~using the 
corrected blow eount. NbJO. and measured or computed shaft rcsist.tnco 
10 M count tor soil friction oNoct 

250 
BCP (kPa) or ENTHRU (%) 
0 50 100 150 0 

I 

', 

) 

',, 
I 
I 

\ 
' .... , .... 

I 

', 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I , , 

I 
I 
I 

' ',, 
I 
I 
I , , 

I 

', 
\ . 

\ 
I 

I 
I 

' ' ,, 

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

I 
I 
I 

Nbc or Nb30 (blows/0.3m) 
40 80 120 160 

\ 
\ 
I 
I 
I 
I 
I 
\ 

\ 
\ 

' \ 
\ 

\ 
' \ 

\ 

, 
' ' ' I 

I 
I 
I 
I 

' ' 

' ' 

' ' ' '\., 
', 

I 
I 

' I 

---- Nbc (Harder A·A line) 
------ --- Nb30 from PDA 

CASING FRICTION (kN) 
200 0 50 100 150 200 

• Pull,up Test 

EQUIV. SPT - (N1)eo (blows/0.3m) 
250 0 20 40 60 80 100 

I • 

e SY Melhotl 
----• ---· HARDER Method 

TO BE READ WITH Kl o+lij,CRIPPE N REPORT omo 

DELOITIE TOUCHE 

~ ... 
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LEGEND 

ENTHRU 

BCP 

Nbc 

Nb30 

5 

10 

15 

'E 20 -:::c 
la.. 
~ 25 

30 

35 

40 

Mea.!ured BPT blow counts per 0.3 m 

0 
Nb (blows/0.3m) 

50 100 150 200 

BECKER PENETRATION TEST 

---- BPT04·02 

Moa,urcd lransforrod onergy as "• of tiammcr rated cnorgy 

Me~red bounce chamb~r pre!sure 

Corrected BPT blow counts to a constant combustlon condition using 
H~der rating curve (19a6) 

Corrected BPT blow counts to 30"/o reterence energy of the rated energy 
ror the ICE 1BO hammer 

HARDER method Seed and Harder (19B6) method for standardizing measured BPT blow 
counts 10 a toMlllnt combu,tion condition using measured bounce chamber 
pressures and correlatioo ot lhe corrected blow count, Nbc, to the equivalent 
SPTNoa 

SY Method SY (1993) method tor correcllng measured BPT blow counts to the 30% 
rolon:nco oncrgy l;vcl and c;tim:,.tion of the cquiv:,tent SPT Na,u$ing thc 
corrected blow count, Nb30, and measured or computed shaft resistance 
to account ror soll trlcllon enect 

250 
BCP (kPa) or ENTHRU (%) 
0 50 100 150 0 

--~ ... -......... _, 
I _, 

,; 
-,.---" , ...... _ 

--------- aounce Chamber Pres~ure 
---- ENTHRU (Measured) 

--------- ENTHRU (Assumed) 

Nbc or Nb30 (blows/0.3m) 
40 80 120 160 

.-, 
' , __ 

--r .. -J" 

Nbc (Harder A-A line) 

- - - - - " - " · Nb30 from PDA 

CASING FRICTION (kN) 
200 0 50 100 150 200 

X 

• X 
PuJl,up Tesl 
CAPWAP 

EQUIV. SPT " (N1)60(blows/0.3m) 
250 0 20 40 60 80 100 

e SY Method 
--- • - - · HAR05FI Method 

10 81: RE'AO WilH KLOHN",CRIPPEN REPORT DAlEO 

CUENT 

DELOITIE TOUCHE 

fr. 
~ 

KLOHN CRIPP EN 

DRAFT 

ROSE CREEK TAILINGS LIQUEFCATION 
Yltu' 

BPT DATA INTERPRETATION FOR BPT04·02 

PROJECT NO. 
M 09237 A01 



LEGEND 

ENTHflU 

BCP 

Nbc 

Nb30 

0 

Measured BPT blow CQuli\$ P(:r 0.3 m 

Nb (blows/0.3m) 
50 100 150 200 

BECKER PENETRATION TEST 
- -- BPT04-03 

Mc~;urvd crarn;forrod energy as o/o of hammer rated energy 

Measured bounce chamber l)l'C;surc 

Corrected BPT blow counts to a constant combustion condition using 
Harder ra1ing cur.,e (1986) 

Corrected BPT blow counts to 30"/o reference energy ol thc r3led o~orgy 
tor the ICE 180 hammer 

HARDER method Seed end Herder (1986) method tor e1andardi1ing me~~ured SPT blow 
counts lo a cons~nt combustion condition using moasured bounce chamber 
pressures and correlation ot 1hc eorrc,;tCd blow count, Nbc, to tho eQulvalenl 

SY Method 

SPTN,o . 

SY (1993) method rorcorrecling me:1$)!fOd BPT blow counts to the 30% 
rcroronec cno<9y lovof and ostlmallon of the equfvafenl SPT N00ustng the 
corroctod blow count, Nb30, and measured or computed shall tC$iS!3nee 
lo account tor soll lrlction effect 

250 
BCP (kPa) or ENTHRU (%) 
0 50 100 150 0 

I 
I 

', 
I : -. ", ,: 

~:_,,-I 

' , , 
I ,> 

I 

' ,, 
,' 
( 

',. 
"'1 ..... 

\ 
;::'::-..... -- ·, 

< 

--------- aounce Chamber Pressure 
---- ENTHRU (Assumed) 

Nbc or Nb3D (blows/0.3m) 
40 80 120 160 

---- Nbc (Harder A·A lino) 
- - - -- - - - Nb30 

CASING FRICTION (kN) EQUIV. SPT - (N1)60(blnws/0.3m) 
200 0 50 100 150 200 250 0 20 40 60 80 100 

• Pull-up Test 
e SY Method 

- --- • -- - · HARDER Method 

TO BE READ WIT~ KLOHN,CRIPPEN REPORT DATED 

ci.!ENT 
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LEGEND 

Nb 

ENTHRU 

BCP 

Nbc 

Nb30 

5 

10 

15 

g:20 
:I: 
la.. 
~ 25 

30 

35 

40 

Measurod BPT blow counts per 0.3 m 

0 
Nb (blows/0.3m) 

50 100 150 200 

BECKER PENETRATION TEST 
--- BPT04-04 

Measured transferred energy as% or hammer rated energy 

Measured bounce chamber prossura 

corrooi~ SPT blow eounts 10 3 eons1an1 combu~tion condition using 
Harder ratlng curve (1986) 

Corrcored SPT blow eoun11; 10 3~ . rcrcrcncc energy ol thc r.i lcd 1mcroy 
for tho ICE 180 hammer 

HARDER meihod seed o.nd H~l'dcr (1986) method r0r $lilrtd.1rdi1i!'IO mc:isurcd BPT blow 
counts to a constant combustlon condlUon using measured bounce chamber 
prossuros and corro!aUon of the corrected blow count, Nbc, to the equivalent 
SPT N60 

SY McL~od SY (1993) mothod for correcting measured BPT blow counts to the 30% 
reference energy level and esllmallon or the equivalent SPT ~using Ille 
correoied blow eount. Nb30. ~nd mc~$utcd or compu1cd $h~I! re~i~1anec 
to account for soil friction offoct 

BCP (kPa) or ENTHRU (%) 
250 0 50 100 150 0 

--- ---... ... .. 

;{ 
' ,'> 

, 
I _, 

, __ , 
', 

I 

-, 

- -- - - - - - - Bounce Chamber Pressure 
---- ENTHRU (Assumed) 

Nbc or Nb30 (blows/0.3m) 
40 80 120 160 200 

---- Nbc: (Harder A-A line) 

-~- - - - - - - Nb30 

CASING FRICTION (kN) EQUIV. SPT - (N1)60(blows/0.3m) 
0 50 100 150 200 250 0 20 40 60 80 100 

e SYM0thod 

- - --• - --· HAROER Method • Pull-up Test 

l OSE READ WITH KLOHN ,CRlPPEN REPORT DATED 
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QA\ CUEN!; 1HE P<AlllC ND 
OJRSB.VES, IIU PEPC'fflS ND 
OIIAWING$ All! $UBt.11TlED 
F'QR TU5 QON lt lQ_IJNTI_AL 
lt,,F'QIWA110N Oil oun Q.alNT 
FOR A PRO.SIT ND 
AUTHO liON FOR USE 

DELOITIE TOUCHE 
~ ~~ .. ~ f------------- -------1 
on T5 f'ROM OH _.._ ,;,,A f'of'QRT -

DRAW1N08 16 RE6ERVEO 
PENDING OUR WRITTEN 

_,.._ 
~ 
~ 

K LOHN CR fPPfN 

DRAFT 
rnoJECT 

ROSE CREEK TAILINGS LIQUEFCATION 
TITLE 

BPT DATA INTERPRETATION FOR BPT04-04 

PROJECT JiO 
M 09237 A01 



LEGEND 

ENTHRU 

BOP 

Nbo 

Nb30 

10 

15 

g 
:::c: 
I- 20 
a.. 
LU 
0 

25 

Measured BPT blow counts per 0.3 m 

0 
Nb (blows/0.3m) 

50 100 150 200 

BECKER PENETRATION TEST 
---- SPT04-05 

Measured transferred energy as % or hammer rated energy 

Measured bounce chamber pressure 

Corr~ lld BPT blow count; to a eo~t~nt oombu$liOn eondilion ~! ing 
Harder rating curve ( 1986) 

Corrcotod BPT blow covnl~ to 30...., rol~renec energy or lhc 11111!(1 energy 
!or the ICE 180 hammer 

HAROeR motliod Seed .1nd Harder (1986) mo1hod ror st;1ndal'di:Jr,g mca$ured BPT blow 
counts to a constant combustion condition using measured bounco chambor 
pressures and correlation ol tho corrected blow count, Nbc, to tho equivalent 
SPT Noo 

SY Method SY (1993) method !or correcting measured BPT blow counts to tho 30% 
reference energy level and esumauon or Iha equivalent SPT Noouslng the 
eorteetcd blow eo~nt, Nb30, ~nd mC~$Uted or oomputl!(l !halt res!slance 
10 account for soll lrlct!on eHoct 

SCP (kPa) or ENTHRU (%) 
250 0 50 100 150 0 

,_ -i 
r 
I 
~ -~ 
' I • 
J 
' I , 
r , 

) , ,_ -' , 
I 

~~ ,, 
( __ 

' ' 

--------- Bounce Chamber Pressure 
- --- ENTHRU (Assumed) 

Nbc or Nb30 (blows/0.3m) 
10 20 30 40 50 

, ... , 
, 

I 

' ,, .-, ' 
I ', 
• .:-, , 
' r 
' I 

.! 
' ' I ', :, 

' ·, -\: , _ --

---- Nbc (Harder A-A line) 

- - ------- Nb30 

CASING FRICTION (kN) EQUIV. SPT - (N1)60(blows/0.3m) 
60 0 50 100 150 200 250 0 20 40 60 80 100 

• Pull-up Test 
e SY Method 

----• ---· HARDER Method 

DRAFT 
10 BE READ WITH KtOt,..N,CRlPPEN REPORT DATED 
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LEGEND 

ENTHRU 

BCP 

Nb30 

5 

10 

15 

e -I 
20 I-

n... 
LU 
Cl 

25 

30 

35 

Mc.!surcd BPT blow count, per 0.3 m 

0 
Nb (blows/0.3m) 

50 100 150 200 

BECKER PENETRATION TEST 
---- BPT04·0B 

Measured lransferred energy as °lo of hammer raled ooorgy 

Mo;isured bounec eh~mbcr pro;surc 

Corrected BPT blow counts to a cofl!ltant combustion condition using 
Harder @ling curve (198G) 

Corrected BPT blow counls to 30% relerence energy or the raled energy 
for !he ICE 180 nam1t10r 

MARDER melhod Seed and Marder (19BB) melhod ror standardlzlng measured BPT blow 
counls lo a conslilnl tombusliOn condiliO!i V$ing meMur'ed boLltlce chamber 
prc1Nurcs ;ind cort¢l;i1ion or lhO eorrce,~Cf blow eount. Nbo, to the equivalenl 
SPTN"" 

SY MoLhod SY (1993) mclhod !or eorrec1in9 me~svreef BPT blow counts io the 30% 
reference energy level and estlmalion of the cqulvalonl SPT Na,using lh¢ 
corrected blow counl, Nb30, and measured or compu!ed shafl resls!ance 
10 Account for ~oi! r,;c1ion enec1 

BCP (kPa) or ENTHRU (%) 
250 O 50 100 150 0 

' •• I ' ' •• I • I I I 

, { ·-~ 
C 

' ' ,, 

', 
) 

' I 
.:; 

------ - - - Bounce Chamber Pressure 
ENTHRU (Assumed) 

Nbc or Nb30 (blows/0.3m) 
40 80 120 160 

- --- Nbe (Hardor A·A line) 
Nl:l30 

CASING FRICTION (kN) EQUIV. SPT - (N1)60(blows/0.3rn) 
200 0 50 100 150 200 250 0 20 40 60 80 100 

• Pull-up Test 
e SY MtHhod 

---- • - - · HARDER MelhQd 

l Q g5 Rl!AD WllH KL~U~-t n_lP'P!N fi!'f'ORJ OAl ED 

CLIEWl 

DELOITTE TOUCHE 

~ 
~ 

KLOHN CR I PPEN 

DRAFT 
PROJECl 

ROSE CREEK TAILINGS LIQUEFCATION 
lilLE 

BPT DATA INTERPRETATION FOR 8PT04-0S 

PRO.l'EC1 fiO 
M 09237 A01 

FiOURcNO. 
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LEGEND 

ENTHRU 

BCP 

Nbc 

Nb30 

s 

10 

15 

:[ 
~ 20 
b.. 
w 
0 

25 

30 

35 

Measured BPT blQw Q)unlii per 0.3 m 

0 
Nb (blowsf0.3m) 

50 100 150 200 

BECKER PENETRATION TEST 
---- BPT04,08B 

Moasurcd lran&ferred energy as % ol hammer rated energy 

Mea!ure(I bovn¢¢ charnbor prc&;uro 

Corracled BPT blow counts lo a consl!lnl comb~$1iOn eondilion using 
Harder l'!!Ung 01,uvo (1906) 

Corrected BPT blow counts 10 30'/o tt!leronec energy or the rated onomy 
for the ICE 180 ~mmcr 

HARDER molhod Seed and Harner (1986) method for standardliing mca~ure<l 13PT blow 
counts to ~ cons~nt combuslion condition u&ing mea&ured bounce chamber 
pressures and Q)rrClation ol Lho corroctod blow count, Nbc, lo the oqulvalenl 
SPTNllll 

SY Method SY (1993) melhod for eorrccJing moasurod 8PT blow counts to the 30% 
rt:foroneo energy level and e&llmallon of lhe equtvalenl SPT 111.ousing lhe 
corrected blow coun~ Nb30, and measured Qr compulcd $h~fl r¢$i$l~nec 
Jo account for soil friclion erreel 
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BECKER PENETRATION TEST 
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Moasured bounce chamber pressure 

Correo1e<:1 8PT blow counts to a constant combustion condition using 
Hardor rating curve (1986) 

Corrce1ed 6PT blow counts to 30% reference energy of the rated energy 
for tho ICE 180 hammer 

HAADEA method Seed ~nd t-t:irdor (1986) method for standardizing measured BPT blow 
counts to a constant combustion condlUon using measured bo1,1noe Clll!mber 
pressures and correlation of the corrected blow count, Nbo, to the equi\/lllCnl 
SPT N'° 

SYMolhod SY ( 1993) method for correcting measured BPT blow count$ IQ file 30% 
relerence energy level and e$\imauon or l11c cquiv.ilcnl SPT Nr.ousino the 
cotteo!e<I blow eo~nt. Nb30, and moasured or computed shaft resistance 
lo account for soil friction effect · 
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BECKER PENETRATION TEST 
---- BPT04-09B 

Mea$ured BPT blow eounl.$ per o.a m 

Measured lranslorred energy as% ol hammer raled enorgy 

Corrected BPT blow counts to a constanl combusuon condlUon using 
H.vdet r;,,1ing curve (1986) 

Correcled BPT blow counls lo 30% reterence energy ol lhe rated energy 
for l11e ICE 180 ~mmer 

HARDER method Seed and Harder (1 BB6) method lor standardizing measured BPi blow 
counl.$ 10 a eon$lanl combu$lion QQndilion U$ing mea,vtet;! bQunce ehambet 
pte$$utes and correlalion or lhe corree!ed blow counl, Nix!, 10 th!!! equivSl!!nl 
SPTN.., 

SY Melhod SY (1993) meJhod ror eorrecling measured BPT blow counl$ to the 30% 
roforon~-o onoroy lovol and os1imation of tho eQuivalonl SPT Na.using tho 
corrected blow count, Nb30, and measured or computed shalt resistance 
lo account for soil lriclion enecl 
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BECKER PENETRATION TEST 
--- - BPT04-10 

Measured transferred energy as% or hammer rated energy 

MCil$Urcd bounci; ct>arnbor pro&Suro 

Corrected Bl"T blow counl5 to a con$f~nl eornbu; !ion eondition using 
Hardor r.1ting curve (1986) 

Corrected BPT blow counts 10 30"/, ,ere1eneo energy or tho r:.tcd onorgy 
IQI 111¢ tCe 180 hamm¢r 

HARDER method Seed and Harder (1966) me1hod ror $f3r'ld~f!ll~ing mc~$\lrCd SPT blow 
eou!'!I$ 10 .'I conslilnt combustion condition using measured bounce chamber 
prCS$u1c; ;,,nd corml;,,tion of tho corroctod blow count, Nbc, to Iha equlvalent 
SPTN..., 

SY Melhod SY (1993) method for corrceiing moasured 8PT blow counts to the 30% 
roloronce energy level and esUmatlon ol the equlvalent SPT Nc,ouslng the 
corrected blow counl, Nb30, and measured or computed $haft IC$i~~n¢c 
to account 101 $Oil friotion effect 
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BECKER PENETRATION T!;ST 
---- BPT04-11 

Measured transferred energy as % ol hemmer rated energy 

Mcl!Wrcd bounce ch~mt,cr prc"urc 

Correcled BPT blow counls toe conslenl combustlon conditlon using 
M.vder rating O\il'\/C (1986) 

Correcled BPT blow counts lo 30% relerence energy ol lhe rated energy 
ror Ille fCE 180 ~mmer 

HARDER method Seed end Herder (1986) method lot standardizing measured BPT blow 
eoµn!$ 10 a eOn$~nl combv$UOn oonCfition u$ing me;,,$urcd bOll!1eO et,~mbcr 
pressures ~d CQrrel~!ion 01 !ho eo,reetcd blow count. Nbc. to the ¢1luilllllcnl 

SY Method 

SPTN00 . 

SY (199J) method for correcting mea;u,cd BPT blow count~ to lhc 30'/o 
roforonco onervy level and estimation of the equivalent SPT N,;ousing tho 
corrected blow count, Nb30, and measured or compU1ed shell resistance 
lo account ror soil friction etreot 
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BECKER PENETRATION TEST 
---- BPT04·12 

Me;1suri:d ~~n;rcrr«I energy as "• of hammor ralod energy 

Measured bounce chamber pressure 

Corroclod BPT blow counts to a conalanl combustion condition using 
Harder raung curve (19BB) 

CofT8cled_BPT blow counts lo 30% reference energy of the rated energy 
lor lhe ICE 180 hammer 

HARDER molhod Sood and Hardor (1986) method for standardizing measured BPT blow 
counl!I to a constant combustion condlUon u!ling measured bounce chamber 
pressures and correlation or the correcled blow count, Nbc, to lhe equivalent 
SPTN.., 

SY Method SY (1993) method lor correcting measured BPT blow counl!I to the 30% 
relerenee energy 1ove1 and cstim~tiOn or tho equivalent SPT N.au~in9 u,o 
corrGClod blow count, Nb30, and measured or computed shaft resistance 
lo account for soil tricUon effect 
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BECKER PENEiAATION TEST 
---- BPT04·13 

Measured ~ansrerred energy M % of hammer rared (!l'letgy 

Measured bounce chamber pressure 

Corrected BPT blow eounri lo ,1 con;lMl combus1ion condilion using 
Harder rating curvo (1986) -

Corrected BPT bl<iw eounl; lo 3004 rcforcnco onergy of lho ralod energy 
lor!ho ICE 180 hammer · · 

HARDER method Seed and H3rdcr (1986) molhOd for $1andardiling moasured BPT blow 
coun1s fo a constan1 combusllon condlllon using measured bounce chamber 
pros;uros and corrolalion of the correcled blow counl, Nbc, lo 1he equlverenl 
SPT N'° 

SYMClhOd SY (1993) molhod for COITI!Cllng measured BPT blow coun1s 10 the 30% 
reference energy level and estlmalion ol lhe eqUivalenl SPT ~U$1ng the 
correcled blow count. Nb30. and mc;,~urcd or compuled :;hall rcsislanco 
10 accounl for soil friclion effocl 
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BECKER PENETRATION TEST 
---- BPT04-14 

MC~$utcd ~an$1orrod energy as% ol hammer raled energy 

Measured bounce ch~mber prcuuro 

Correc1ed BPT blow counls lo a constant combustion condi!iOll using 
Harder rating curve (1986) 

Corrected BPT blow counts to 30"/o reference energy ol lhe ra1ed onorgy 
lor the ICE 1 BO hammer 

HARDER mothod Seed and Harder (1966) melhod for standardlting measured BPT blow 
counts 10 a constant combuslion eondilion using moa;urod bounce chamber 
pressures end correlalion or lhc eorte¢1¢d blow counl, ~. to tho equivalent 
SPTN00 

SY Method SY (1993) me1llod rorcorl'\!c1ing mea$urCd EIPT blow couni; to the 30% 
reference energy lcvol and oslimalion of the equivalent SPT ~using the 
corrected blow count, Nb30, and measured or computed shall resistance 
to account !or soil friction ett.ecl 
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A Measured SPT at BKS04-14 
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