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September6,1995 

003)60 
Mr. Dick Arndt, P. Eng. 
Chief Engineer 
Anvil Range Mining Corporation 
P.O. Bag 1000 
Faro, Y.T. 
Y0B1K0 

Dear Mr. Arndt: 

Re: Stability Assessment of the Grum Main Waste Dump 

As per your request, Piteau Associates Engineering Ltd. (Piteau) has completed a brief stability 
assessment of the newly proposed location of the Main Waste Dump. This assessment was 
conducted as an office study based on our understanding that consideration is being given to 
extending the waste dump to the west of the currently approved site. Stability analyses were 
conducted for each lift of the waste dump up to the 1350m elevation, which will allow present 
mining plans to be accommodated. It is understood that dump construction will be in 30m lifts 
with the lowest lift at approximately the 1140m elevation. Previous stability and engineering 
geology assessments of this waste dump were carried out by Piteau Associates in 1992 and 
summarized in letter reports to Curragh Resources Inc. dated August 14,1992 and November 
10, 1992. Relevant portions of these two studies have been included in this report for the sake 
of completeness and for the convenience of the reader. During our previous studies, in which 
an overall slope angle of 1.75 horizontal to 1 vertical (i.e. 30°) was deemed to be feasible, it was 
assumed that the ultimate dump would not exceed the 1300m elevation. It is our understanding 
that a more conservative dump design, with an overall slope angle of 2.5 horizontal to 1 vertical, 
is now under consideration. 

ENGINEERING GEOLOGY AND FOUNDATION CONDITIONS 

The following discussions are based predominantly on data obtained from the test pitting 
program conducted on September 23 and 24, 1992 by Piteau and summarized in our report 
dated November 10, 1992. Logs for eight test pits excavated near the base of the proposed 
dump by EBA Engineering Consultants Ltd. (EBA) on August 8,1995 were also reviewed. 
These logs were found to generally support the results of the earlier test pitting program 
conducted by Piteau. Locations of all test pits excavated by EBA and Piteau are shown in Fig. 1 
and detailed engineering geology logs of these test pits are included in Appendix A. 
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Physiography 

The bulk of the Main Waste Dump will lie on moderate slopes, generally dipping south-
southwest relative to the mine grid (see Fig. 1). While topography in the area of the proposed 
waste dump generally dips from 6° to 10°, with occasional areas dipping up to 12°, some flat 
areas are also evident. These flat areas may be terraces related to glacial or post-glacial fluvial 
activity. 

The design toe of the Main Waste Dump in both the original and updated designs is located 
approximately 200m from Vangorda Creek. As discussed in our August 14,1992 report, it is 
recommended that the elevation of the dump toe not extend below 1100m-asl, while the 
upslope portion of the dump foundation could reach elevations as high as 1310m-asl. 

Hydrology and Hvdroqeology 

Grum Creek, which discharges into Vangorda Creek, is the only perennial stream crossing the 
Main Waste Dump site. Three ephemeral streams also exist in the area; however, very little 
information is available on these drainage features and they appear to be relatively minor. 
While accurate flow values are not available for Grum Creek, a visual estimate of about 100 
igpm at the 1200m elevation was made during the 1992 test pitting program. An additional 100 
igpm was estimated to be discharging as groundwater seepage from the slopes along the creek 
in this area. However, as Grum Creek has essentially no catchment area at this location since 
the main Vangorda haulroad and the Grum Pit are immediately upslope, it is likely that most, if 
not all, of the discharge in Grum Creek originates as groundwater baseflow. 

Three test pits located on the flanks of Grum Creek (P25, P26, and GR08) exhibited 
considerable seepage. Elsewhere, seepage was only observed in Test Pits P14, P18, and 
GR03, where it appeared as a very minor flow just below the bedrock contact. Test Pit P25, 
which was excavated in a clayey silt glacial till underlain by a water bearing silty sand with 
gravel, became flooded over a period of about 24 hours. Seepage into Test Pit P26, which 
appears to be excavated in saturated fluvial sediments, was minor but steady. Test Pit GR08, 
which was excavated into a clayey till, was located near pools of water at the surface and water 
was observed to be seeping from the surface organic layer. 

Based on the above, it would appear that the area around Grum Creek is the only significant 
discharge area in the vicinity of the proposed waste dump site. It is likely that the granular soils 
exposed in this discharge area belong to the same stratigraphic unit (identified as a 20m thick 
confined aquifer) as that encountered in drillholes in the Grum Pit. Supporting evidence for this 
conclusion is discussed in our report of January 1991, entitled "Grum Pit Review and Analysis of 
Hydrogeological Data and Design of Phase I Dewatering System". 
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Surficial Soils 

Soil conditions encountered in the most recent EBA test pits are generally consistent with those 
described in our November 1992 report and re-iterated here. Three distinct soil units are 
apparent in the area. In all test pits, a shallow (0.2 to 0.5m thick) layer of organic material 
containing silt and sand was encountered. Directly below this layer, either a well to poorly 
graded, medium dense to dense sand and gravel (possibly fluvial in origin) or a firm to hard, low 
to medium plasticity sandy silt to clayey silt (glacial till) was typically encountered. Grain size 
analysis results from Piteau samples in the sand and gravel are presented in Fig. 3. The results 
of Atterberg limit testing from Piteau samples in the glacial till are presented in Fig. 4. EBA 
testing results are included with the associated test pit logs in Appendix A. 

In terms of general occurrence, the sand and gravel is typically found below the 1180m 
elevation and in areas proximal to Grum and Vangorda Creeks (see Fig. 1). In many instances, 
the upper portion of this unit is stained or oxidized, probably in response to groundwater level 
fluctuations or surface water recharge. Sand and gravel deposits ranged in thickness from 0.3m 
to greater than 5.5m. 

With the exception of Test Pits P15 and P18, and possibly Test Pits P20 and P26 (i.e. where 
the sand and gravel was not completely penetrated), glacial till is present over nearly all of the 
site. This material, which typically underlies the other soil units, and also overlies the sand and 
gravel in some areas (i.e. in P25), ranged in thickness from 0.2m to greater than 6.7m. While 
very thick till deposits have been encountered in the Grum Pit area, it is not anticipated that 
deep till deposits are present under the Main Waste Dump site. 

Bedrock 

Phyllite bedrock was encountered in six of the test pits excavated by Piteau and four of the test 
pits excavated by EBA, predominantly in the southwestern area of the proposed waste dump 
and downslope of the waste dump. The bedrock ranged from weathered to fresh, and was 
generally easily excavatable. Test pits were excavated between 0.1m and 3.7m into the 
bedrock, where it was encountered. The depth to bedrock in test pits where it was encountered 
varied between 0.8m and 5.4m. Depths to bedrock of more than about 7 or 8m are not 
anticipated. 

DUMP FOUNDATION STRENGTH PARAMETERS 

In 1992, a friction angle of <f> = 35° and zero cohesion was assumed for foundation materials for 
purposes of the stability analyses, both in the short and long term. These values were adopted 
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because the Main Dump was assumed to be founded primarily on coarse grained materials and 
stiff dense tills, both of which were considered to behave primarily as frictional materials when 
subjected to dump loading. The relatively thin layer of organic topsoil that Is present typically 
consolidates very rapidly under applied load, and tends to behave as a frictional material. It was 
also assumed that the rate of advance of the dump would be sufficiently slow to allow excess 
pore pressures to dissipate in unexpected areas of fine grained material. In addition, the phyllite 
waste rock to be disposed of in the Main Waste Dump was assumed to behave as a frictional 
material with a minimum strength of about ^ = 35°. 

The strength parameters used in the 1992 slope stability assessments were re-evaluated by 
reviewing the test pit logs prepared by Piteau and the more recent logs by EBA, and were found 
to be appropriate. Following this evaluation, stability analyses for the proposed dump 
configurations were then carried out. It is noteworthy that plans to shift the dump to the west, 
essentially staying out of the Grum Creek drainage, should alleviate concerns that were raised 
in our November 1992 report regarding the suitability of foundation materials in the Grum Creek 
area. 

RESULTS OF STABILITY ASSESSMENT 

Results of stability analyses indicate that, provided the dump is built in 30m high lifts at an 
overall dump face angle of 2.5 horizontal to 1 vertical, and provided the maximum dump 
elevation does not exceed the 1350m elevation, the waste dump is expected to be stable, with a 
Factor of Safety of about 2.0 or greater. As noted above, the stability analyses assume that no 
significant excess pore pressures will be developed in the foundation, and that the waste rock 
and foundation soils will behave as frictional materials. It is understood that the Main Waste 
Dump will be developed from the bottom up. This approach is strongly endorsed by the writer. 

To minimize the risk of failure through the dump material, it is recommended that as much of the 
dump crest as possible be utilized during dumping. A slow rate of crest advance will allow the 
waste material to consolidate, and any unexpected pore pressures in the foundation soils to 
dissipate, thus resulting in higher material strengths. If possible, dump advance rates should be 
limited to no more than 0.5m/day. To minimize infiltration of surface water into the dump, 
ponding of water should be prevented by maintaining a positive grade on the top of the dump. 
To minimize erosion and/or saturation of the dump face, water should also be prevented from 
draining over the dump crest. Regular visual inspections of the dump by mine personnel are 
recommended. 

With regard to the distance that the toe of the dump should be setback from Vangorda Creek, it 
is understood that a wildlife corridor is planned along the creek. There is also a requirement for 
a seepage collection ditch downslope of the toe of the dump. Considering these factors and 
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that it is of the utmost importance to protect the creek from being impacted by the dump, it is 
recommended that the toe of the dump should not extend below that illustrated on Fig. 1. This 
should provide a buffer zone or corridor at least 200m wide between the creek and the dump. 

CONCLUSIONS AND RECOMMENDATIONS 

Based on the above, it is concluded that foundation conditions are favourable for the Main 
Waste Dump area, and that the design illustrated on Figs. 1 and 2 is reasonable. 

The development of a causeway through the Grum Creek discharge area may require special 
precautions during construction. Only competent, coarse, free draining waste rock should be 
used to build such causeways, and it may be prudent to install one or more culverts under the 
causeway in the area of Grum Creek. 

I trust the above is sufficient for your needs at this time. If you have any questions concerning 
this report, please contact me. 

Yours very truly, 

PITEAU ASSOCIATES ENGINEERING LTD. 

AFS/ef 

Att. 
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Logged By: A F S 

Excavation Method: C(\~x 235 £*ckV\oe 

Location: t̂ )cuw fcoek D***© 

Coordinates: 533 >, z h] 11H,(,£ 

Bev.: 1118^ rvv 

DEPTH 
m ft 

- 2.0 

1.0 -

- 6.0 

2.0 -

3.0 -

4.0 

4.0 

- 8.0 

-10 .0 

- 12.0 

SYMBOL 

(\> 

/ ,-r-S 

/ 

''./ 

' •" 

1 W y 

SCHL/ROCK 
CLASS 

D L 

CL-HL 

TERRAIN 
CLASS DESCRPTION/COMMENTS 

£m. h blk ORGANJIC5 

Plc.jr.+o t>r*(|sVi{£ Sil-Lj CLAY U S*-«S(U 5IL.T 

LTilQ 
rirv«_ 4x> O S . ^«~J. 

Pk0-h> z~<? 

W 

SAMPLES 

© 

TESTS 

Pf^r l . o -
2.0 

A , 

L-4 
PITEAU ASSOCIATES 
GEOTECHNICAL CONSULTANTS 

VANCOUVER CALGARY 

LOG OF TEST PIT NO. pz HwM lo//k/^2. 



Date Excavated: o^JzAhi-

Date Logged: oy/z+f^z 

Logged By: Af$ 

Excavation Method: C A T 235" Back^oe 

Location: Mai^ RocW D 

Coordinates: ^ n . S rt » I5tfc.*7 £ 

Elev.: l H8.4* rvn 

DEPTH 

m ft SYMBOL 
SCHL/ROCK 

CLASS 
TERRAIN 
CLASS DESCRPTION/COMMENTS SAMPLES TESTS 

SI O L 
Br*. f* blk. O ^ G A M I C S 

- 2.0 

1.0 -

/ 
4.0 

s <■' 

- 6.0 

2.0 -

- 8.0 

/ C L - M L 

3.0 -
-10 .0 

4 . 0 * 

' / ■■■' y 

//A 
- 12.0 /, '// 

hi 

t ^ . **. sf M -h> •. s+.-f̂  $,(4^ CLAY 

50 tr~ (/> 

CT.-.Q 

- ^ W a k f 5 l o u o t n ^ a 

^^-4 T P sn 

3.0 

a. 
© K,5'3.fc7„ 

7 "S^r'^sr 

PITEAU ASSOCIATES 
GEOTECHNICAL C O N S U L T A N T S 

VANCOUVER CALGARY 

LOG OF TEST PIT NO. ?z 2 HWN i o / i t / ? z 
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IA, 

I 
(T 
UJ 
CD 

D 2 
m 
O 

Date Excavated: o^jiA l°>~i-
Date Logged: 0?/z4/?L 

Logged By: AFS 

Excavation Method: CAT 235" Backkoe, 

Location: M«i« Kock D 

Coordinates: 55IO.€> M , U5k . I ET 

Bev.: /2-o4>.7 

DEPTH 

m ft SYMBOL 
SOtJROCKl 

CLASS 
TERRAW 
CLASS DESCRPTtON/COMMENTS SAMPLES TESTS 

Br^.-tu tile. OR&AWICS 

OL 

2.0 

i.o H 

4.0 

DK. yr. * t t f f +» V. s f . t f 5 l | -K j C L A V TO 
SWu SILT *,/ llf+le 

5>0 cr^ $ . 

CTMI ] 

h 6.0 

- h O slow«sVv> * < * 

2.0 -I 

H 8.0 

3.0 - | 
1-10.0 

L-ML 

h 12.0 

PKD+C Z- IO 
4.0-f I | I I I I I 1 I I I 

7 V ^ 4 7 >-TD7.l 

P p - Z.S-
3.0 I 

£=i 
PITEAU ASSOCIATES 
GEOTECHNICAL CONSULTANTS 

VANCOUVER CALGARY 

LOG OF TEST PIT NO. PZ3 HWM ioflLllZ 



Date Excavated: o?/z4-/?Z 
Date Logged: o^/z4(n~ 
Logged By: AFS 

Excavation Method: CAT 235* Back Woe 

Location: K\a\w fcack Du^p 

Coordinates: e?5+0. i M . i ?6i. ? £ 

Elev.: IZ3U6 ~ 

DEPTH 
m I ft 

SYMBOL SOL/ROCKl 
CLASS 

TERRAN 
CLASS DESCRFTION/COMMENTS SAMPLES TESTS 

mi O L &m, +o blk. O R G A K H C S 

• I - 2.0 

LO H 

4.0 

1 - 6.0 

2.0 - I 

K 8.0 

3.0 - I 
1-10.0 

h- 12.0 

-u I i < 

i I 

ML 

5 1 L - T ^ / l<4-U«- Saw^ <jr<w«r I /-tfbbw* - ^ 

CT J 

* * iro 5.1 

?p73.o 

Dr< u 
PITEAU ASSOCIATES 
GEOTECHNICAL CONSULTANTS 

VANCOUVER CALGARY 

LOG OF TEST PIT NO. PI4 HWN >/\Ll?Z 



< 
ft 

<r 
UJ 
CD 

ID 

CD 
O 

Date Excavated: 0 ? / W ^ Location: N W f?©ck D*~p 
Date Logged: 0? llA / ^2. 

Logged By: AF-5 Coordinates: 5311.z. M y a o 3 4 . 4 - 6 

Excavation Method: CAT 2/55 frtfekoe 

DEPTH SOIL/ROCK TERRAftl 
CLASS CLASS DESCRPTION/COMMENTS SAMPLES TESTS m H 

SOIL/ROCK TERRAftl 
CLASS CLASS DESCRPTION/COMMENTS SAMPLES TESTS 

(>< 
BrrA. +u blk. OR&ANtCS 

i: O L 

S l L - T *•/ I • +4 (c - 2.0 S l L - T *•/ I • +4 (c 
dw<i bouldev* 4-o 50 o~ (p. 

1.0 - CTMQ 

" - 4.0 M L 

20 . 

- 6.0 

- Ilr :. B r * . S i (4v^ 6 A N 1 0 wvi/ ^ ^ < ? ^ r - ^ l , 

i i j 
•:l.l ■. -2_ ^«>/C\ 5^c.p\*\* 

- 8.0 Jii • 

■ 

T D ^ 7 f f>i i f iooa^) 

3d -
-10.0 

. 

• - 12.0 

4.0*- -

.14.0 I 
■ //n\ PITEAU ASSOCIATES 
■ ^ ] y GEOTECHNICAL CONSULTANTS 

1 VANCOUVER CALGARY 
BV OATC 

i nn nn TCCT DIT MO P? C HWK1 \o/\b/lZ 
I V ^ « • £— —' APPNOVE0 owe: 
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IAI 

«\ 
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a. m 
CD 

D 
Z 

CQ 
O 

Date Excavated: 0?/^+/?2. 

Date Logged: o^/z4 / ^ 
Logged By: AFS 

Excavation Method: CAT 235 &*cfcW 

Location: *Vv* R.otK D*~p 

Coordinates: 5ZB4.*2_ M 2_7-2>4.Z E 

Bev.: in9.3 rv> 

DEPTH 
fl SYMBOL 

SCHL/ROCK 
CLASS 

TERRAN 
CLASS DESCRIPTION/COMMENTS SAMPLES TESTS 

Bv«. +o t»|K. OKGAN/ IC5 
OL 

- 2.0 

1.0 -

4.0 

- 6.0 

2.0 -

. * . f 

A . . * 

*• 

. ' A • ▼ 

fe*V\. 0<W AeintC. S\\-Kj S A N D *»̂ <l 
GRAVEL J *// Ii44l* ^bbU-s «~* 

- l e . r \ s *< £>£ «d^\d * * < 1 T 4U*T.M^VXO%A.+ 

SP-GP minor s ^ t p o ^ t 

- 8.0 

3J» -
- 1 0 . 0 

4 . 0 * 

-12.0 

A , 

7 *■■■+ * * T P 5.g »vt 
^©J, 

PITEAU ASSOCIATES 
GEOTECHNICAL CONSULTANTS 

VANCOUVER CALGARY 

LOG OF TEST PIT NO. Pz& rtujw 
OATE 

owe: 



TEST PITS 

EXCAVATED BY EBA 



TOE OF C&M WSTF DUUPHUML RANGE \iHf. 

WESTOFtflUCBEBC 
FWO, YUKON 

CiflfT: NML RANGE UJMNG CORPORA,™ 
EXCftKJOR:C«rZSH 

SAMPLE TYPE J G R W gJMPggMKr 

TEST WT NO: 11S44-GRQ1 
P M L E C T NO: 02Q1-95-119U 

B 
o <Si 

&5 
SOIL 

DESCRIPTION 

■SWORD P90WQNM 
ID 20 JO 4© 

\— 
KC UDU» 

—I 
13 2D S3 40 

■ PERCENT CMUM a « a n 
•flsRF 

20 • 

& 40 BO ID 
♦wear euro 

20 40 GO 80 

£ 

I F 

-UJ I 

-10 

-w 

4H 

0SGAMC ROOT MI - fodudfog some sit end 
volcanic ash 

SlirCnil) - «ndy. some cobbles md 
boulders to 200 mm dwmeter, damp 
to moist, ofrfc bnnm 

BEDROCK - phytRe. grey 

- weathered for 0 5 m. then hard to 
eXCQWtD 

END OFTESIHT • I S m 
- dry on comj 
— no sfouafiiiQ 

• .: 

! : 
i i 

' , ! ! 

» D 

■ * — - . — | — * - - » -

M M 

I 1 I i 

• -10 

i i i 

! ? 

i i i 
rrn 

M l ! ! ! I 
- A J O 

Hi 
T—I—P 
: i [ 
£ 5 i 

i 

m 
• I 

! ! 

I t ! j 

.J I 
rSJD 

i l l ? ! 

i i i i i i i i I 
I f ] i i I I i i 
I | j j [ i i i I -an 

I I I I I 1 I! 

r t i i 

I i I , . ,J . . . . I . . 

i i i 

i 

f f f 5 1 

i i ii 
• ' i 
i i i ■ 

rW> 

EBA Engineering Consultants Ltd. 
Whitehorag, Yvktm  

manBsrrm*r 

IAGGED BIT: JPJ GQUPL£I10N DEPTH: 1 5 A 
BT: JRT CCMPIEE: 95/^a/OS 

Poqel c/t 



EBA Engineering 
PARTICLE S E E - ANALYSIS OF SOILS 

ClAY 3LT — 5AM& | _ e w m igas »a»*g ~ ^ 
US. SWOAftD SIEVE SIZES 

dfi 06 cujoi O 5 B OJ os oix oia 
GRAIN SIZE - MUJJGKE3 

SYMBOL 
cK*€HOL£ 

NUMBR 

* 11944-CR01 

DEPTH 

W 
u o o - 1^0 

DESCRIPTION 

O A Y A 3 L T SAND Tf 
24.0 45.4 HsT 

Cu Cx U.S.C 

7S.4 0.4 I SM 

Ptojed: 02O1-95-11944 Date Tested: 95 /08 /1S 
Tarted r> oocordav* wlh <S1M tH22 mteM ofttfti* flfttad. 

EfcJSB 

"ractrowiW hwwai w tw *» «>• w* W 95 LTO RcSg mvSS repwW E n - h » E M fmannod by cm EBA S B i T E r«cognC*J 
dpatoted cScrt. EM to a* mo*ttbfc. no- con wntssy snaMonls. n a > dMntae rwtei Ho o*Jw woman b moat rbeat do** do « * 
MMdSotto, roruNiradvtfttfcrtpxtbyaw heart or MUM* qpy inbnntote PT <*ooo of mcjfoataamiMorflMMB 
^Mrp9^;«3h«r*i«»«tttei(M«Mi*ofEEA I M % ttwil »y i—iy iHwpWMhll b» Wfiwfc EBA ■! prouM* ft yow ldftin wqimL 1 
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TOE Of GRUU WASTE DWP-WAL RANGE MNE 
WEST OF GRH4 CfiEK 

m » r YUKON 

CUEKT: fitML RANGE MMNG CORPORATION 

EXCMIDR: CAT 235 B 

SALKITYPf. IfiRtt glHOffigMTf 

TEST PIT NO: 1 1 9 4 4 - G R 0 2 
PROJECT MO: ftMM5~11944 

a. 

TBT 

-̂a i 

^ifl 

4_C 

8 
SOIL 

DESCRIPTION 
OR&HC ROOT tt*T AND VOLCANIC ASH 

S3U (TUi) - sandy, some cobbles and 
bonders to 200 mm diameter, b v 
plastic, damp io moist olive brown 

— consistent with depth 

BEDROCK - ptyfte, gn* 
ENDOFTESTPITt2Jm 

- dry on completion 
- no sbugtng 

EBA Engineering Consultants Ltd. 
ffaifcehorse. Yukon  

&tji rsawiNBDQ 

■ SWWOPQGRflKiiB 
10 20 » 40 

F U S E 
l — 

itc UttJB 
—i 

ID 2D 30 40 

U X S £ D B Y : M 
ftfVofED ar.jsu 
Fw.Noc 

■ i 

■ POCBff GWKLB 
a o a « 
20 40 80 as 

APOtcoffaxotFicsA 
20 40 fiD 80 

♦retard** 
20 40 60 80 

J : 

*TT 

Mil 
MM 

1 I l i I 
J I I I ! 

M 
7 » « ? 

nnr 

■~a» 

C0UPLO0N DEPTtt LS m 

S 

- 4 i > 

BJJ 

'-** 

— IM 

—I2i> 

COMPLETE 95/tH/08 
Eflgj rft 



TOE OF GRUM VKASIE DUUP-AJML WAGE UNE CUOff: ANWL RAM£ LIMING CORPQRtfiOK TEST PIT NO: 11944-GR03 
WESl OF CJflJU CREEK EXCSWODR: C*T 235 B PROECT NO: 0 2 0 1 - 3 5 - 1 1 9 4 4 

YUKON 
TTPE GRA8 0MOIBXyEKf 

ii s 
TO 

a« 
& 

o SOIL 
DESCRIPTION 

*SWOW>PB€IlUB»« 
fQ 20 30 140 

I 
BC. 

— I 
tQ 20 S3 40 

_20 « _ » _ _ » 

20 4ft 00 80 

23 O 60 P 

20 40 GO » 
nor 

H J 

-a 

r-U 

h i l 

_a 

few: RMWftiausr 

ORGANIC ROOT IttT 

SAND ( T U ) - leathered bedrock 
fra^nonts near surfaee, then 
grodoig "rto SIT (TILL) - wndy. 
some cobbles and b a i d e a to 200 mm 
diameter, (o* ptasflc moist ofve 
brcwn 

3EDR0CK - wintered, phyfce 

— reore urroct, voter entering tastpi 
from both snfevotte 

END OF TESTPII § 1 0 m 
- mater at 2-8 in on eom&tetion 
- no sloughing 

* 9 i 

-444 

{ ! 

T f 

i : ! 5 

If 

M 

r » 

r*» 

=-«> 

E-8J) 
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^»i> 

i l l S I 

t I I 
■ I ,1 L 

E-oo 

i M ! ! 1 
rICO 

I I ! ! - -
I I | I i I 
; I 5 | | f ~-M 

EBA Engineering Consultants Ltd. 
¥MtehQrget YTikon 

LOGGED ST: JKT 
RDflaO gf. JET 
Rq.No: 

COIfftOKW DtHH i O n 
COXPlOE: 3 5 / 0 8 / 0 8 

FogeJ of 1 

http://Rq.No


EBA Engineering 
PARTICLE S E E - /WALYSIS OF SOILS 

CLAY SLT BE î TEauu icaiwl HNL ' ^BME 

m 
SO 

ao 

so 

ra 

: i : 
! I i 

US. STAM»RaSl£VEj SIZES 
pa lip IIP gtJURff i j j t t #» j j * -s i y> 2 3 j 

M » f t i J 5 a m OJKS oln 5 E W6 Jl 02 W I 
GRAIN S E E - UILLME1RES 

., H 

1—ST"5 

SYKBOL 
BORBiOLf 
NUUBER 

DEFOi 
(m) 

DESCRPTON 
CLAY 4 SLT 

% 
SAND 

X 
GRAM& Cu Cc US.C 

1 

11944-0R03 1 . 6 0 - 1.80 163 | 51.2 | 3 Z ^ 71.1 \2 \ S* 

Project: 0 2 0 1 - & - 1 1 9 4 4 Date Tested: 9 5 / 0 8 / 1 6 tTf: JSB 
~*M n aet t i t tn* vfcft ASM D422 Jfttett OOWW» ftOfC 

fcw KTSETSiTcFli "3» S g S l i ^ i i T S i C r B B i **» h**ft p«i»ii»Tby <M EBA bminaan to t»^ywr i 
nj jr i tr i l cfcnL EB» b not rqponiafele. wr on ioa«j»y A t t * onfcts ettanajr raAed. «■ <** **<**it * moat, iheat data dt> *ct 

«$U fatfe For us» mcd» ©< * * NMrt by ay Bdwfr or t » K « a * i f t m t t a or aptf* «f * * c * c m cgnvtoc* * n t * * * 
r p ^ * « h o r « * ^ t f » k n D « w i . g f E » wfcfttty. Sfcwid wgnrntog w«p«WJ« b* n f f ^ E M ^ p m S T ^ n . » « ■ m p i t 



TflEPFGRUMVftSTEDUUP~AIMLiWNG£>W£ 
HGSrCFGBM CREEK 
BWO.WICON 

OiEKT. AMOL RANGE yiNNG CORPORATION 
EXCMQOR: CAT 235 B 

SWL£TfPE 

151 

h-tt 

IGRW [/^WPREPOVERr 

*/* 

^2J 

-JX 

-4J 

-S I 

LM 

SOIL 
DESCRIPTION 

ORGANIC ROOT lift 

G&WQ. AMD SW> - some cobbles and 
boulders to 200 nnn awneter, trace 
of silt, damp, ofa bn*n 

S U ( T U ) - sandy. some cobbles and 
bouidefs to 200 mm diameter, damp 
b moist low plastic, ofne brown 

- darker colour and moister with 
depth 

END OF TtSTFflf # 4.0 m 
- {fry on ccfTjpiebon 
- no doughty 

TEST PIT NO: 1 1 9 4 4 - G R 0 4 
PROJECT MO: 0201-95-11944 
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20 40 M 03 
♦Fac£MrcLff4> 
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1 - 4 J 0 
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EBA Engineering Consultants Ltd. 
CBK 1BWTBB3F1 

I 

LOGGED BT:JRI 
RBflBB) ST: JRT 
Fjgjte 

COHPlflTON DEPTH: 4.0 a 
COMPLETE; 96/08/08 

Pooel off 



WEST OF GRUU CiCEX 

nar 

IQEOFO^WftSIEDlMMIMLRftNGEfciWE 

fiTCfc YUKON 

CIXNT: WL W*£ MtilNG CCflPOKAJlOH 
EXCttWQR:CXr235B 

SMfftETYPC GRAB 

UJ 

8 
a. 
ts. 

-1 

-U 

- 3 i 

- 4 J 

- 5 J 

_&i 

o 
9 

|7jWPRED»PCf 

son. 
DESCRIPTION 

ORGWflC ROOT tttf JMD V0U3WC ASH 

SLT (mi) - 555! 555 fittHM «d 
bouldere to ZOO mm dfametei; damp 
to moist I D * plastic ofoe brown 

- some boulders to 600 mm dfometer 
Wm 2 0 m ttoptti 

END OFJESIPir * 3 .* m 
- dry on completion 
- no sloughing 

TOTPiTNa 11944-GR05 
PROJECT NCh 0201-95-11944 

■SMDffttKKWDQNH 
IB 2D 30 40 

njfinc 
i I 
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- 4 > -

uqw 
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20 3D 

I ; ; 

i i i i 

t ' l l — r 

M 

t I i • 

i 1 i 

w 

ID 40 « _JB 

so 40 j o ao 
APOC0ff?UC8FlBA 
ffl 40 fi DO 

a « 2 » 
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• J i t ; 

■ • : 
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J ! 

i ! 

fc 

nar 
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r i » 

r U 

\ I } 

E-10 
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- i — » — _ * - _ t— > i -*-
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EBA Engineering Consultants Ltd. 
WMfcehorsg. Yukon  

^oftmvrpnag — — ■ 

LDGG3 BY; dffi 
KtfEKEQ BT: JKT 
HoJte 

00MPl£TCKbOTH:3.4m 
COMPIHE: 95/Q8/0& 

Page 1 of I 
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EBA Engineering 
PARTICLE SIZE - ANALYSIS OF SOILS 

OAY SILT HE □ £ i f iyaj nnf qwTtfeo^ 
is. STWJQARD SFVE SIZES 

« 6 two w> felfeiSijI Jttg * J75 JB t !4 * 

GRAIN SIZE- UUJHCffiES 

SYM90L NUMBER 
DEPTH 
w 

DESCRIPTION 
C 1 A Y & 3 

% 
d SAKD 

% 
GRAVEL Cu Cc U££ 

*! 11944-GR05 | 2.60-2^0 28.1 ! 31.5 I 40.4 190.4 0.1 ? GW 

Project 0201-95-119H 

5 i MM tamjpc m n*fc gf Hi MM Ey mr 

fattt h aceonfei 
Date Tested: 3 5 / 0 8 / 1 5 

■ftti ASTH D4g nah» utfwnw Bd»4 
BY:JSB 

K*f W O N Miikvi I I W I N n w n w w D M P W U H B or en coi* ctcmaan co JIUMUZIQ 

■duty ̂ nArtx ufct p***** *M. mMgSSA h mo^K-J)mm * f e A g * 



l_» . T U O Q U t £ D U O r f t l i E 1 1 / 1 8 

T0£ flFGfWMWieiE DUMP-AWL RANGE UNE CUtfflr- AMI. RAftE UKflf. CORPORATION TEST PIT NO: 1 1 9 4 4 - G R 0 6 
WEST OF GRUW CREEK D(QVATOR:C«r235B PROJECT N& 0 M 1 - 9 5 - N 9 4 4 

UJ 

0j«reww 

£ £ 

Di 

SOIL 
DESCRIPTION 

msmmnxmmkw 
10 2D 3D 46 

PUBX UC 
—I 

tQ 2D 30 40 

■ ttJOHT GMQCJi 
20 40 80 80 

• FQVSffSM* 
2D 40 BO 80 

2D 40 B0 8Q 
♦ H u c a t c u r * 

20 40 80 ao 
rex 

L U 

""ffl 

-tfl 
I 

rao 

i 

- « 

-JJL 

ORGAMC ROOT MAT 

SftJCna) - sandy. some cobbtea and 
boutters to 200 mm ranmetEf, damp 
to rtxjtst, km plastic, oMe brown 

BEDROCK - piofy grejf ptyttte 
- eosy towcawte 

END OFlESTPfr • JLO m 
- dry on completion 
- some phylte skugWng 
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m-u 
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-1W 

EBA Engineering Consultants Ltd. 
reeBfonpcgr 

bgjgOttjg 
RtMEWED BT: JRT 
ffq. Ntt 

COMfttfK* DEPTH i » m 
COMPLETE: 95/Da/qg 

POQCl Pf 1 



TOE Of Gfm U S E OWP-AfML RflME W € 
*tSTGFGRUMCRfflC 
FARO, W O N 

CUENT; A M , RANGE UNNG COGPORAflOM 

excwBOfccsrzsB 
TESTWTNO: u g 4 4 - G R Q 7 
PROJECT N k 0 3 0 1 - 3 5 - 1 1 W 

SWLETfPE IGRAfi 

O 

W 

- I J 

r l 

-10 

- « 

Sfl 

- M 

-23. 

[7] NO mayfly 

SOIL 
DESCRIPTION 

OftGAHC ROOT MAT - voterie ash 

SWO - trace of c/owei, mediurft arained, 
gravel to 30 ran dtamde/, domp, 
mottled grey and brown 

- unffcrm wHh <iep* 

SftJ (Tl i ) - aonty, some cobbles and 
boukfers to 200 mm ofameter, domp 
to moist, low plastic, oGve brown 

I I 2ft 3D 40 

mere 
i — 

itc, UQUP 

10 20 40 

EM) OF TESW » 5 . C m 
•• diy on corapfefian 
- no sloughing 

i : i 
! I 

& 40 60 tt 
♦ PEHcens^iTi"" 

a « P M 
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PART10£ S E E - ANALYSIS OF SOILS 
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