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PROJECT: 911-1726 . RECORD OF BOREHOLE GA-1 A 
BORING DATE: JULY .1~11, 1991 

SHEET 1 OF2 

DATUM: MINE .LOCATION: 7026.479N; 9669.337E 

SAMPLER HAMMER. 63.5kg; DROP, 760mm PENETilATIONTEST HAMMER. 63.5kg; DROP. 760mm 

O SOIL PROFILE SAMPLES DYNAMIC PENETRATION 
0 1---------------,...-.... --+--.--.-...f RESISTANCE, BLOWS/0.3m 

HYDRAULIC CONOUCTIVTTY, 
k, Cm/9 I -J(!) 

~ 
:I 
(!) 
z a: 
:il 

DESCRIPTION 

~ ot-l-~G~AOU=~N~O:;..:;S~U~RF~A~C~E=-------+.mt-=5~18~.:31H 
0.00 

"" 2 

Compact, medium brown SANO, 
some silt and gravel: dry. 
(FILL) 

RED TILL 

518.31 
2.00 

~~ 
' ' ' ' ' ' ' ot:i ►S_H_EAR-~S_IB_E_N~G-~---..... v-.-+ ........ _a_.-_-+--w-A·T-E_R_C_ONTE.,__W ...... , P_E_~-E~W--~~; 

Cu, kPa rom.V • $ U • 0 Wp ~WI < :5 
10 20 30 40 

PIEZOMETER 
OR 

STANDPIPE 
INSTALLATION 

wawle\'el 
reference 
Elev. 
518.755m. 

BEWONITE 
SEAL J?-

·. : 

·. : 
·. : 

·. : 

-

.. 4 Hard, medium to dark red brown 
CLAYEY SILT and SAND, some 
gravel; moist (TILL) 

·. -

8 
" "' 
..,: 
:, .. 

.. e 

~ e 

"" 10 

• 12 

LOWER SAND 

Compact, brown SAND; wet 

499.41 
18.90 

-2 50 48 _oo 

-
~ ~ 50 

-
4 ~ 78 

~ - 20 • --------------- .::: -- - - - -- --- --- -- --- --------- --- ---
~ CONTINUED ON NEXT PAGE 

MH 

SILICA 
SANO 

·. : 

·. : 

·. : 
·. : 
·. ; 
·. : 

·. : 
·. : 
·. : 

Piez. 2 ·. 

· . . . 

BENTONITE •• 

SEAL ■ 

SIUCA 
SANO 

__ .... -- -------
~ 1-i_...-..___ ..... _ ..... _....,_~ 

t-_..._..,_..._ _____________ ..._ .... ..__...., .... _._...1,_~5-t5PEACENTAXIAI.STJWNATFAJLURE 1--...i.--,._ _ _., __ _.__...., __ .._ ______ -I 

DEPTH SCALE 

1 to 100 Golder Associates 
LOGGED: AJC/RB 

CHECKED: RB 
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PROJECT: 911-1726 

LOCATION: 7026.479N; 9669.337E 

. SAMPLER HAMMER, 63.5kg; DROP, 76Qmm : 

0 SOIL PROFILE 
w 0 .., J: -< (/) t;; Ow 
(I) IC :I 
:z:t;; C) DESCRIPTION !i: :I z 
~ ii: 

g 

,_ 2 
CONTINUED FROM PREVIOUS PAGE 

20 ~----------------LOWER SANO CONT'D 
~~ BEDROCK SURFACE 
a: g 
g; 
<j!! 
ffi (I) 

ii White gypsum. 
,_ 22 ~g 

w 
~ 

END OF BOREHOLE 

... 2• NOTE: 
Hydrostatic pressure encountered 
in Lower Sand between 18.9m and 
20.7m, resulting in piping of 
sand into augers . 

... 28 

'" 28 

- 30 

- 32 

... ~ 

... 3e 

3e 

... 40 

DEPTH SCALE 

1 to 100 

,_ 
0 .., 
a. 

~ ,_ 
(/) 

... 

... 
., .. 
rvv 
tv v 
tv v 
lv v 
'-" V 
tvv 
lvv 
lvv 
"' 

RECORD OF BOREHOLE GA-1 A SHEET 2 OF2 

~ BORING DATE: JULY 10-11, 1991 DATUM: MINE 

PENETRATION TEST HAMMER. 63.5kg; DROP, 760mm 

SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, • 

I RESISTANCE, BLOWS/0.3m k. em/s .., C) 
< z PIEZOMETER 

c!i z-
IC 

' ' ' ' ' 
oli; OR 

g 
El.EV. w w .:= ~ STANDPIPE -- ID 

~ ~ SHEAR STRENGTH nM.V • + a-• WATER CONTENT, PERCENT 8 m INSTALLATION :I 
DEPTH :, 0 Cu, kPa rom.V • $ U-O Wp f-------<>.Y!'. WI < ::5 z .., 

(m) ID 10 20 30 40 

---- - _.__ ._ __ ._ __ --- --- --- ---..._ __ .._ __ 
'-- - --- -- -----::: 

. .. 
497.61 . .. 
20.70 SILICA 

SANO 
... ... 

Piez. 1 . .. 
... 
... ... 
.. . 

495.42 
... 
~ 

22.89 WATER LEVEL IN 
PIEZ.1 AT 
El.EV. 509. 74m 
ANDIN 
PIEZ. 2 AT 
El.EV. 517. 52m 

. 
ON SEP. 25/91. 

. 

. 

-

-

-

-

-

. 
0 

5* 5 PERCENT AXIAL ST!WN ATFAILURE 

LOGGED: AJC/RB 

Golder Associates CHECKED: RB 
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PROJECT: 911-1726 

LOCATION: 7025.329N; 9670.874E 

SAMPLER HAMMER, 63.5kg; DROP, 760mm 

RECORD OF BOREHOLE GA-1 B 
BORING DATE: JULY 4, 1991 

SHEET 1 OF 1 

DATUM: MINE 

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

o SOIL PROFILE DYNAMIC PENETRATION SAMPLES 
le t--------------------..... -1 RESISTANCE, 8LOWS/O. 

HYDRAULIC CONOUCTMTY, 
k, Cm/S I ..JC) 

Iii 
~ 

Cl z 
ii! 
g 

DESCRIPTION 

... 
g 
Q. 

< 

i 
en 

ELEV. ffi 
a, .._ 
~ 

DEPTH :::) 
z 

(ml 

E 
(') 

w g 

~ i g 
a, 

<z 

' ' ' ' ~~ ~-...J..--1---'--....L--"----'---1---'--....1.--1 ~~ 
SHEAR STRENGTH na1.v- + o-• WATER CONTENT, PERCENT Bai 
Cu, kPa ...,, V • $ U • 0 Wp ~WI < j 

10 20 30 40 

PIEZOMETEA 
OR 

STANDPIPE 
INSTALLATION 

~ o l-+-~G~AO-=U~N~D~S~U~R~F~AC~E=--------tr-r,nt-=~ 518.35 
0.00 

Compact, medium brown SANO. 
some silt and gravel; dry. 
(FILL) 

1 ..__ 

-
50 
DO 20 Waterlevel 1• reference 

Elev . 
518.7~ 

BENTONITE ... .. 

"" (/) 

~ 
"z 

... 2 

.. • 

... e 

... e 

• 10 

• 12 

< ~ 20 

RED TILL 

i 
H ~ ffi 

a: g "~ 
~< ~~ 

<~ Hard, medium to dark red brown 
ffi"' CLAYEY SILT and SANO, some ;~ ~~ gravel; moist (Tl LL) 
"- .... 
;~ 
UI 

t :IE 
0 

~~ 

~r, 

~ 
ENO OF BOREHOLE 

516.35 2 50 
DO 

2.00 -
-3 50 

DO -
-

50 • DO -
-

5 50 
DO -

-
e 50 

510.12 DO 

8.23 

20 ( 

30 

29 

34 

43 

SEAL .. . · 

SIUCA 
SAND 

PIEZ. 1 

WATER LEVEL IN 
PIEZ. 1 AT 
ELEV. 517.56m 
ON SEP. 25/91. 

. 

. 

. 

. 

. 

~ 1--o--'--....1---'--....L---,1 
.,__..._ ______________ _.____..._ _ _._.._...__,5*5 PERCENT AXJALSTIWNATFAJLURE 1--..1..--1--..L...--'---..__..,_ ______ -t 

DEPTH SCALE 

1 to 100 Golder Associates 
LOGGED: AJC 

CHECKED: RB 
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PROJECT: 911-1726 

LOCATION: 6441.550N; 9391.719E 

SAMPLER HAMMER, 63:Skg; OROP, 760mm 

0 SOIL PROFILE 
~ 0 

r -< (/) Iii Ow (/) a: ~ 
rl;:j <., DESCRIPTION :;: ~ z 

ii: ~ ~ 

GROUND SURFACE 
0 

COLLUVIUM 
Soft. medium reddish brown 
CLAYEY SILT, same sand and 
gravel; moist 

UPPER LACUSTRINE CLAY 

2 ., Stiff, medium brown, laminated a: CLAYEY SILT and SILTY SAND; 
~ moist. 
< 
~ .. ., 
~ ... RED TILL 

• 2 Hard, medium red brown CLAYEY 

2 SILT and SAND, some gravel; dry 

~ 
to moist (TILL) 
Medium brown, wet SIL TY SAND 
layers at 6.3m and 10.7m. a: 

~ 
< 

• 
a: 
"' 
~~ 
"' "' w 
i5 

• 
"' 
~ 
~ 

10 

12 
END OF ~OREHOLE 

NOTE: 
Lost drill water circulation at 
approx. 10. 7m depth, possibly in 
sand layer. ,. 

.. 18 

... 
0 
..J 
0.. 

< ... 
~ ... 
(/) 

V 

~ 

~v 

~ 

RECORD OF BOREHOLE GA-2 
BORING DATE: JULY 4-5, 1991 

SHEET 1 OF 1 

DATUM: MINE 

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, 

I RESISTANCE, BLOWS/0.3m k, cm/s ..J<., 
<z PIEZOMETER e 
~~ a: <? OR 

w I I I I I I I I I 
STANDPIPE ELEV. Cl) 

w ,-w - :I ~ SHEAR STRENGTH 1'111.V • + Q • • WATER CONTENT, PERCENT g~ INSTALLATION 
DEPTH :) Cu, kPa rom.V • 61 u.o Wp ~ WI z 0 <s ..J 

(m) Cl) 10 20 30 40 

519.54 Water level ,-
0.00 

~5 
reference 1 
Elev. - 520.037m. 

518.54 BENTONITE 
1.00 SEAL 

" . - 50 -5?- ". 
2 10 .. 

00 ' • . - ... 
.. . 
" ". 
... -518.24 

3 50 35 : 3.30 00 - SILICA 
: 

SAND ,_ 
: - Plez. 2 : 

• 50 53 : 00 - : 
: 

: 

0:::: 50 57 0 MH S?- ... 
00 ... 

.. . .. ... 
'• 

BENTONITE 
SEAi. 

·:.:: .,._1-
. .. . ' 

..... 

.. ... 
SILICA 

. . ' . . . 

SAND 
...... 
., .... 

Piez. 1 
. , .. 

-:i-
.... '• 

.... .. 

..... 

. , ... 
507.96 ..:..:..:..:... 

11 .58 WATER LEVEL IN 
PIEL 1 AT 
ELEV. 513.82m 
AND AT 
PIEZ. 2 AT 
ELEV. 518.37m 
ON SEP. 25/91. 

-

-

-

-
s♦s PERCENT AXIAL STRAIN ATFAJLURE ...._ ____ __. __ ......_ _ _., __ ,.__..._ ______ "1 .,_ ________________ ..._ ....... ..__.....,_.._ ...... -t, 10 · r 

DEPTH SCALE 

1 to 100 Golder Associates 
LOGGED: AJC 

CHECKED: RB 
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PROJEC'f: 911-1726 

LOCATION: 6697.544N; 9155.741E 

SAMPLER HAMMER, 63.5kg; DROP, 760mm 

0 SOIL PROFILE 
w 0 
..J :i: < (I) Iii § Uw 
en a: ::I: 
:I:fjj Q. 

C, DESCRIPTION < li::::1: z .. 
~ if ~ g :;; 

0 
GROUND SURFACE 

Loose, medium to dark brown, 
coarse SAND, some silt. trace 
gravel and wood debris; moist 
to wet. (FILL) 

2 

• UPPER LACUSTRINE CLAY 

Stiff, medium red brown, laminated, 
interbedded CLAYEY SILT and 
SIL TY SAND; moist to wet 

a 
i 
~ fl! 
IC ~ ~: 
< I!! 
ffi,,, 
~ ~ a 

~ ~ 
UPPER SAND .. w 

~ Compact, medium brown, 
.. .. 

lnterbedded, line to coarse SAND .. 
with occasional silt to silty 
clay layers; moist to wet .. 

10 .. .. 
.. .. .. .. .. 
.. 

12 .. 
.. 
.. 
.. .. 
.. 
.. 
.. 

14 .. 
.. 
.. .. .. .. 

END OF BOREHOLE 

1e 

NOTE: 
Hydrostatic pressure encountered 
at 15.2m resulting in sand 
piping into the augers. 

18 

20 

DEPTH SCALE 

1 to 100 

RECORD OF BOREHOLE GA-3 SHEET 1 OF1 

~ BORING PATE: JULY 3,1991 DATUM: MINE 

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, 

I RESISTANCE, BLOWSJ0.3m k, em/s ..JC, 
<z PIEZOMETER E z -

a: .., Qlii OR 
w 12 ELEV. <D w ,-.w STANDPIPE - ::I: ~ ~ SHEAR STRENGTH ,,._y. + o-• WATER CONTENT, PERCENT g; INSTALLATION 

DEPTH ::) 0 Cu, kPa rom.V · 61 u-o Wp ~...., < :5 z ..J 
(m) <D 10 20 30 40 

523.74 Water level ,-
0.00 50 reference 1 00 • Elev. - 524.459m. 

BENTONITE 
SEAL - 50 

.. 
2 00 7 

SlLICA - SAND 
-5:f- ... 

- Piez. 2 
. .. 

520.34 50 
.. 

3 00 18 . .. 
3.40 - .. 

.. .. .. - ...... 
• 50 17 00 - BENTONITE 

SEAL 

., ... - ..... 
s 50 - ., .. . 

00 11 MH ..... - ..... 
., ... 
. , .. . - .... '• 

50 ..... 
a 00 . .... 

515.24 - ..... 
8.50 ..... 

. . .... .... - ·-·· . 
50 SILICA ·-··. 7 00 23 SAND ..... - ..... 

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

a 50 12 
., .... 

00 ••'• .. - . ..... 
. .... 

-5:f- ., ... - ..... 
9 50 s 

.... 
00 ., .. - ... . 

. ... 
Plez. 1 . ... - .... 

10 50 3 
., .. ·.1-

00 .... - .... .. 
. ... .. 
., .. .. 

508.50 ~ 

15.24 WATER LEVEL IN 
PIEL 1 AT 
ELEV. 512.56m 
ANDIN 

. 
PIEZ. 2 AT 
ELEV. 521.96m 
ON SEP. 25191. 

. 

. 
·o 

st s PERCENT AXIAi.STRAiN ATFAJLURE 

LOGGED: AJC 

Golder Associates CHECKED: RB 
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PROJECT: 911-1726 

· LOCATION: 7138.437N; 8441.968E 

SAMPLER HAMMER, 63.5kg·; DROP, 760mm 

C SOIL PROFILE 
w 0 
..J :I: 
~ffl tii 
(/) a: ~ 

t~ C, DESCRIPTION z 
~ if 

0 
ID 

0 
GROUND SURFACE 

Stiff, medium red brown CLAYEY 
SILT, some sand and gravel with 
occasional fine to medium sand; 
dry. (FILL) 

2 UPPER SAND 

Compact. light to medium brown to 
greyish brown, interbedded line 
to coarse SANO, occasional gravel 
layers; moist, becoming wet below 

• 9.0m. 

e 

., 
a: • g 

i < 
2 

~ ~ ., 
~ a: 

g 
~ < 

10 a: .., 
i ... ., 
;z 
2 
<.> 

12 

14 

18 

BEDROCK SURFACE 

,e 

"' a a: Grey CARBONATE. ... 

20 END OF BOREHOLE 

DEPTH SCALE 

1 to 100 

.RECORD OF BOREHOLE GA-4 SHEET 1 OF1 

@ BORING CATE; JULY 19,1991 DATUM: MINE 
; 

.. PENETRATION TEST HAMMER, 63.5kg; CROP, 760mm 

SAMPLES DYNAMIC PENETRATION HYDAAUUC CONDUCTIVITY, I RESISTANCE, BLOWS/0.3m k, cm/s _, Cl 

I-
<( z PIEZOMETER 

E z ,= 0 a: .., 
' ' ' ' ' Qffl OR 

..J w g STANDPIPE 11.. ELEV. ID 
w 51-

~ - ~ ~ ~ SHEAR STRENGTH -V· + a-• WATER CONTENT, PERCENT INSTALLATION C ID 

~ DEPTH :, g Cu, kPa rtm.V • $ U-0 Wp ~WI < j z 
I- (m) ID 10 20 30 <O (/) 

516.98 w-- 1· t: 50 reference 
1 00 12 Elev . .._ 

517.534m. 

BENTONITE 
SEAL 

46 
.... 1.50 . .... 
.... . .. '• 

.... .. . .. 

.... .. . .. 
•• '• ... . , 
. , .. .._ ... .. 
••'• 

50 
... 

... . 2 00 13 . .. .. 

.... 1-- .. . .. 

. ... .. . . . 

.... . .. 

.... .. . 

.... ., . .. 

... . .. . .. 

.... ••' " .... . , . 

.... ... " .... .._ ••' 

... . 
50 

... 
.... 3 00 31 ... " .... .._ . .. 
.... . .. 
.... .. . 
... . . .. 
.... ... 
. ... ••' 

.... SILICA ... 

.... SAND ... 

.... ••' 

.... 
>-- ••' 

.... 
50 ••' 

.... • 00 
21 ... 

.... >-- •• ' 

.... ••' .. . . 
·-·· ... 
. ... ••' " .... .. . .. 
.... ••' 

.... .. . 

.... .. . 

.... ... 

.... 
>--

. .. :· -
.... 

50 
... 

.... 5 00 9 ••' 

.... >-- .. . .. 

.... . .. .. 

.... ••' .. 

.... .. . .. 
·-·· ... 
.... .. . .. 
.... . .. '• 

.... .. . .. 

.... .. . 

.... 
1--

... 
.... 

50 
... .... e 27 .... 00 ... 

.... 1--
PieL 1 

.. . 
.... .. . .. 
.... .. . .. 
·-·· ... .... ·-·· ... .. 
.... .. . 
.... ... .... 499.26 ... 
;::: 17.70 ... 
'= ... 
- ... 
::: ... -- ... .. 
E .. . .. 
~ 

... 
497.15 ~ ~ 

19.81 PIEZ. 1 DRY AT . 
ELEV. 497.48m 

0 ON SEP. 2!5/91 . 
5t 5PEACENTAXIALSTIWNATF~LURE 

LOGGED: LG 

Golder Associates CHECKED: RB 
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PROJECT: 911-1726 

1,0CATION: 7017.353N; 8321.728E 

. SAMPLER HAMMER, 63.5kg; DROP, 760mm . 

w 
..J 
<Cl) 
Ow 
Cl) a: 
:x:t:; 
li:::ie 
~ 

0 

• 

10 

12 

0 
0 

SOIL PROFILE 
:x: 
t:i 
:I 
(!) 
z DESCRIPTION 
1c 
0 
CD 

GROUND SURFACE 

UPPER SAND 

~ 
ic 
,_ Medium brown Sil TY SAND and 

SAND, some gravel . 

.... 

i 
:::; 

= 0 
~ .-;: 
► (I) a::< 
< () 
0~ 
~~ 
~a 
~~ 
0 z 
z 
g 

NOTE: 
Vary poor definition of soil 
stratigraphy due to condition of 
wash samples returned to surface 
during tricone drilling. 

.. 14 

§ .. 18 
,-: 

8 
" (I) 

,-: 
::, .. z - .. 
~ 

20 ~----------------CONTTNUEDONNEXTPAGE 

,-. 
0 
..J 
11. 
< ,-. 
~ 
~ 

.. 

RECORD OF BOREHOLE GA-5 SHEET 1 OF3 

DATUM: MINE 

SAMPLES 

E 

ffi 
.., 
g ELEV. CD 

w ....._ 
:I ~ ~ DEPTH ::, 
z 

(m) al 

534.86 
0 .00 

-
1 WS 

-
2 WS 

3 WS 

-

• ws 

s ws 

-
• ws 

BORING DATE: JULY 1&-21, 1991 

PE'NETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

DYNAMIC PENETRATION 
RESISTANCE, BLOWS/D.3m k, Cm/S ..J C) 

HYDRAULIC CONOUCTIVfTY, • I 
<z z-

' . ' ' 
SHEAR STRENGTH .... v . + o-• 

' ' ' ' Q~w ...... _......_ _ ___. __ ...__ ...... __ ....... _..,_ _ ___. __ ..._ _ _._ __ ,...,... 

WATER CONTENT, PERCENT 8 ai 
Cu, kPa rom.V • $ U - 0 Wp ~WI < '.5 

10 20 30 40 

PIEZOMETEA 
OR 

STANDPIPE 
INSTALLATION 

Wa1er level 
reference 
Elev. 
535.404m. 

BENTONITE 
SEAL 

SILICA 
SAND 

~--- - -~-~--i.--- --- --- --- ------'-------- --- -- -------
0 ~ .... _ ..... _._.._ ____________ ................ _ .... _.a......i..-rsts PERCENT AXIAI.STIWN "TFAILURE 1--..,_ _ ___. __ _.__ ...... __ ...__.._ ______ -t 

DEPTH SCALE 

1 to 100 Golder Associates 

LOGGED: AJC 

CHECKED: RB 
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PROJECT: 911-1726 RECORD OF BOREHOLE GA-5 
BORING DATE: JULY 18-21,1991 

SHEET2 OF3 

DATUM: MINE LOCATION: 7017.353N; 8321.728E 

SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

w 8 
..J I: 
~Ill l:ii 
(1) a: 2 
I: l:ii (!I 

t: 2 z 
~ if 

lil 

SOIL PROFILE 

DESCRIPTION 

SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, 

I RESISTANCE. BLOWS/0.3m k, Cm/I 

§ ~ a: 
' ' ' ' ' ' ' ' Q. ELEV. w w g 

CD 

~ ~ < - 2 SHEAR STRENGTH ntll..V- + a-• WATER CONTENT, PERCENT .... 
DEPTH ~ Cu, kPa ,..-,,..v. $ U-0 Wp ~ WI ~ 0 z ..J .... (m) CD 10 20 30 40 (J) 

.. 20 
COHTINUE0FAOMPREVIOUSPAGE ~---------------- ---- - -~--L..-- -- --- --- ---~--L..--L--- ---

.. 22 

.. 28 

.. 28 

30 

32 

... 3e 

~- "' ... 
8 
" ., 

i 
:j 

~i 
>- "' 
~~ 
5~ 
~~ 
~~ 
~~ iz 
0 .... 

UPPER SAND CONT'D 

Medium brown SILTY SAND and 
SAND, some gravel. 

~ BEDROCK SURFACE 495.19 

I WS 

7 WS 

I WS 

9 WS 

10 ws 

11 ws 

12 WS 

!le White GYPSUM. v 39.67 13 ws 
~ I- «, t-~t-CONTINUEDONNOOPAOE.-------~-1---- - -L..-1---L..-- -- --- --- ---~-----

..J(!J 
<z z-
0~ 
~~ 
Bai 
<:5 

P1EZOMETER 
OR 

STANDPIPE 
INSTALLATION 

SILICA 
SAND 

Plez. 1 

-3!-- < _____ .,;,,;....· ~ .... 

~ 0 l-_....._..._..._ ____________ ...,__L-_......1,_.i.........1..~Sts PERCENT AXIALSTAAIN ATFAILUAE 1--....1..-......1...__..i..._......1, __ ..a..._..._ ______ -4 

DEPTH SCALE 

1 to 100 Golder Associates 

LOGGED: AJC 

CHECKED: RB 
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PROJEC'f : 911-1726 

LOCATION: 7017.353N; 8321.728E 

SAMPLER HAMMER. 63.5kg; DROP, 760mm 

0 SOtL PAOFILE 
~ 0 :c < (/) Iii ... 
l,l~ 0 

:lE -' Q. :c Iii (!) DESCRIPTION < t:: ::i. z 
if ~ l!j 0 
ID ... 

(/) 

40 ......... CONTINUED FROM PREVIOUS PAOE ~---------------- lvv 
tvv 
tv v . tv v 

i~ White GYPSUM. tv v 
tv v 

i~ tv v 
lv v 

'2 
.., z 

tvv 
tv v 

END OF BOREHOLE 

" NOTE: 
Matex was used in drill water to 
maintain circulation throughout 
drilling . 

.. 

.. 

50 

52 

54 

&4 

&4 

eo 

DEPTH SCALE 

1 to 100 

RECORD OF BOREHOLE GA-5 SHEET 3 OF3 

@ BORING DATE: JULY 18-21, 1991 DATUM: MINE 

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

SAMPLES DYNAMIC PENEffiA TlON HYDRAUUC CONDUCTIVITY, I RESISTANCE, BLOWS/0.3m k. cm/o -' (!) 
< z PIEZOMETER E 15;:: a: <') 

' ' ' ' ' ' ' ' 
OR g i= ffi ELEV. w w STANDPIPE ID --- :lE ~ i SHEAR STRENGTH naV , + o-• WATER CONTENT, PEFICENT 8~ INSTALLATION 

DEPTH :J Cu, kPa rom.v. Q) U•O Wp ~ WI z 0 <:3 -' (m) ID 10 20 30 40 

~--- - _.,__ ---- .,_ __ -- --- --- ---~--~-- ~-- -- -- - - ---~r""':"". ... 
... 
... 
... .. 
.. . .. 

13 ws .. . .. 
... .. 
... .. 
... .. 
... 

492.19 ~~ 

42.87 
WATER LEVEL IN 
PIEZ. 1 AT 
ELEV. 495. 78m 
ON SEP. 25/91 . 

-

-

-

-

0 
5-t5 PERCENT AXIAL STRAIN ATFAILURE 

LOGGED: AJC 

Golder Associates CHECKED: RB 
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" "' 

-

-

-

-

.. 

.. 

.. 

.. 

PROJEC7: 911-1726 

LOCATION: 6973.085N;.8149,895E 

SAMPLER HAMMER. 63.5kg; DROP, 760.mm 

0 SOIL PROFILE 
w 0 _, :c - ... < (/) I;; Ow 0 (/) a: :E 

_, 
:c I;; Q. c., DESCRIPTION ~ t :E z 

ii: ~ ~ 0 
Cl) ... 

(/) 

0 
GROUND SURFACE 

RED TILL 

Very stiff to hard, medium 
2 red brown CLAYEY SILT and SAND, 

some gravel; moist (TILL) 

◄ 

·i, 
~ 

8 Becomes dark red-brown, massive 
textured till below 6.0m. 

~ 
8 

2 
~ ~ 

~ a: ~ w :, g< 
< ::a 

~~ 10 a: I!! 
w"' 

~~ 
t>. .J 

:;~ 
w 
::a 

~~ " 
12 

~~ 

~~ 
Vi, 

1 ◄ 

~~ 

~ 
- ~~ 

18 ~~ 

;I 
18 

~~ 
1,1, 

~ 

~ 
20 ~---------------- ~ 

CONTINUED OH NEXT PAGE 

DEPTH SCALE 

1 to 100 

RECORD OF BOREHOLE GA-6 SHEET 1 OF3 

~ . BORING DATE: AUG. HS, 1991 DATUM: MINE 

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

SAMPLES DYNAMIC PENETRATION HYORAU~Ce~NDUCTMTY, I RESISTANCE, Bl0WS/0.3m _, c., 
<z PIEZOMETER 

~ z-
a: I I 

0 ... OR 
w w g ~ffi STANDPIPE ELEV. Cl) 

~ ~ SHEAR STRENGTH -V• + o-• WATER CONTENT, PERCENT g: - :E INSTALLATION 
DEPTH :;) 0 Cu, kPa ,.,,,v. e U· O Wp f-------<>YL--l WI < :5 z _, 

(m) Cl) 10 20 30 40 

539.75 
Wat.erlevef o.oo 

1 50 8 reference - DO Elev. 
540.232m. 

BENTONITE 
SEAL -2 50 10 

.. .. 
DO ·: :·:1-- .. .. 

" . " .. .. - .. 
3 50 19 .. .. 

DO .. .. .. . . 
.. . . 
.. .. - .. .. 

◄ 
50 18 

.. - DO .. . . 

.. .. .. .. .. 
. . 
" . .. .. 
.. 
.. 
.. 
.. -5 50 

2◄ 
.. 

DO .. .. - .. .. .. 
.. 
.. 

SILICA .. 
SANO '• .. 

.. 

.. 

.. 

.. -8 50 > .. 
- DO 50 .. 

.. .. 
' • .. 
.. 
.. . . 
.. .. .. . .. .. 
.. .. .. .. 
.. .. -

7 50 57 
.. . ::1-DO - .. 
.. .. . .. .. 
.. 
.. .. .. .. 
.. .. 
.. 
.. . .. 
.. . .. 
.. . .. -

8 50 
32 

.. ... 
- DO .. .. .. . .. 

.. 

.. . . 

.. .. . .. .. 

.. .. . .. .. .. ... .. .. . .. .. . . 

.. .. 
----T 50 ~-IA---- --- --- --- --- ---- -- --- -- --- Mli... _____ _;,,:_._:.~-

0 
5t5 PERCENT AXlAl STRAIN AT FAILURE 

LOGGED: JM 

Golder Associates CHECKED: RB 



PROJECT: 91 1-1726 RECORD OF BOREHOLE GA-6 SHEET 2 OF3 

~ LOCATION: 6973.085N; 8149.895E BOfllNG DATE: AUG. 1~, 1991 DATUM: MINE 

SAMPLER HAMMER; 63.5kg; DROP, 760mm PENETRATION TEST HAMMER; 63.5kg; DROP, _760mm 

C SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYORAUUC CONDUCTMlY, I w 0 RESISTANCE. BLOWS/0.3m k, cm/1 ..J(!l 
..J :c <z PIEZOMETER < (J) t;; ... ~ z;::: Uw 9 a: 2ffi OR 
(J) a: ~ Q. ELEV. w w Si! STANDPIPE :ct;; (!l a, 

~ ~ 
...... 

t ~ z DESCRIPTION ~ - ~ SHEAR STRENGTH na.V- + o-• WATER CONTENT, PERCENT 8 m INST ALLA T10N 
w a: ~ DEPTH ::> 0 Cu, kPa rom.V-$ U•O Wp ~ WI <5 
0 0 z ..J 

a, ... (m) a, 10 20 30 40 ti) 

CONTINUED FROM PREVIOUS PAGE ---- .-- --- --- --- --- --- ---o >--- ---- .--- --- --------... 20 ~---------------- ~ 
SIT 

RED TILL CONT'D ...!.... 00 '8 MH 
· . 
·. . . 

~~ ·. 
·. 
·. 

~~ 
·. .. 22 
·. 
·. 
·. 
·. 

~~ 
·. 
·. 
·. 

~~ ·. .. 24 ·. ; •. I• 
· . . . 

( · . . . 
·• . . 

· . . . 
· . . . 

·. . . 
·. .. 2e - 50 ·. 

..!£... R 

~ 
00 ·. 

·. 
·. 
· . 
·. . . 
· . 
•. . . .. 28 

511,75 · . 
LOWER SANO ... 28.00 · . 

0 
. .. •. 

z ... - 50 0 •. 
~ &! 

,, R MH 
Compact. medium grey-brown, fine 

... - 00 Piez. 2 · . . . 
IC ~ to medium SAND, some silt and 

. .. ·. 
g; gravel. Contains pellets of grey 

... J?- ·. 
clay. 

. .. ·. < ~ ... .. 30 ffi Cl) 
.... 509.55 ·. 

~~ LOWER LACUSTRINE CLAY 
?. . 30.20 ·. 

0.. _, 
,.~-~ ·. 

~~ ?. V ·. 
?. . ·. 

:::E .. 
(J ?. • ·. 

?. .,, ·. ~.,, ·. 
32 Hard, dark brown, finely · . . . 

laminated SILTY CLAY grading ,, ,, · . . . 
down to CLAYEY SILT, cohesive, / , ·. 
plastic, with brown silty sand; ,, · . . . 
moist, laminated. .,, ·. ,,_,, I-- ·. 

"· 12 50 82 0 MH 00 ·. 
"· 

,-.. 
·. 

3' .,, ·. , .' I• 
,,_,, · . .,_ · . 
. ,, 

BENTONITE ,,_,, 
,,_,, SEAL 

"· . ,, ... . 
38 . ,, ... . ,, ,, ,-.. .. . 

50 ; 13 00 73 . .. . 
,-.. .... ,, p ., . .. . 

. . , . 
v,,, . " 

. v. !501.75 SILICA .... 
38 

38.00 
SAND .... 

LOWER TILL "· J?- . ... 
. ,, ... . 

Hard, dark grey-brown CLAYEY SILT ,, ,, . .. . 
and SANO, trace to some gravel, ;_ .... 
massive textured to faintly .,, . ... 
laminated. ,, ,, 

>-- 50 D 
. ... 

,) , 14 
~ 

R MH 
40 ----------------- ~--- ,-.. -- ..,. __ --- -- --- --- ----------- ---- --- - - _____ ...:.;..., 

CONTINUED ON NEXT PAGE 
u 

h5-t5 PERCENT AXIAi.STRAiN ATFAILURE 

DEPTH SCALE LOGGED: JM 

1 to 100 Golder Associates CHECKED: RB 
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PROJEC'r: 911-1726 RECORD OF BOREHOLE GA-6 
BORING DAl'E: AUG .. 1~. 1991 

SHEET 3 OF3 

DATUM: MINE LOCATION: 6973.085N; 814.9.895E 

SAMPLER HAMMER, 63,5kg; DROP, 760mm PENETRAT_ION TEST HAMMER, 63.5kg; DROP, 760mm 

i
::, 
"-

0 
w 0 _, J: <Cl) Iii Uw Cl) a: :Ii 
J:lii (!) 

ti.::::i: z 

~ ii: 
0 
Cl) 

SOIL PROFILE SAMPLES 

0 E 
a: <') 

..J w w g Q. ELEV. Cl) 

~ i DESCRIPTION ~ 
....__ :Ii 

~ OEPTI-f :::, 0 z ..J .. (m) Cl) Cl) 

I- 40 
._CONTINUED FROM PREVIOUS PAGE _ _ _ I? .,_ ___ _ 

LOWER TILL CONT'D ~ ~:~ 

.. ... 

Gravel clasts are polymictic 
"' mixture of quartz, quartzite, red 
~ and grey sandstone, granite and 
~ quartz-pyrite. 
2 
I!! 
fl) 

~ 
2 

ub~ 
ui; 
LI(}' 
LI ·It 
Llli·lt 
u v 
u v 
u v 
u It 
LI It 
ui,i., 

u v 
u It 
u v 
L, v 
Ll(,iv 
LI ·It 
ul)lt 
L,v.~ 
L,b 
Ll(,iv 

.. 48 !i1 Lil,/~ 
Ll(,i~ 

~ L, .i, 
cli L, .I, 

~ LI ·It 
~ L,~I., 
< L,~V 

'is 50 R ,___ 00 

ffi ~ . 
.. .a ~1--1-B_E_D_R_O_C_K_S_U_R_F_A_C_E ______ L,""""·~,._49=,;-1.""eoe-i 

w, V 48.15 

- 50 

• 52 

.. s-

.. 5" 

: vv 
2 Vv 
0 Vv 

While GYPSUM. 

vv 
,-,v 
V v 
V v 
vv 
vv 
vv 
vv 
vv 
v v 
vv 
vv 
vv 
v v 
vv 
tvv 
tv v 
tv v 
tv v 
lv v 

tv v 
tv v 
tv v 
"' 484.58 

END OF BOREHOLE 55.17 

?: ~ so 
f; 

DYNAMIC PENETRATION HYDRAULIC CONOUCTlVITY, I RESISTANCE, BlOWSI0.3m k, em/a 

' ' ' ' 
SHEAR STRENGTI-f -v- + a-• WATER CONTENT, PERCENT 
Cu, kPa rom.V• $ U-0 Wp f------o\L----lw, 

10 20 30 40 

------------~--~--~-- ---

0 

..JC, 
<z z-
Q3i 
~'-: 
0 Cl) 

<~ 

MH 

PIEZOMETER 
OR 

STANDPIPE 
INSTALLATION 

SILICA 
SANO 

... ·. I• 

Plez. 1 

WATER LEVEL IN 
PIEL 1 AT 
ELEV. 501 .86m 
ANOIN 
PIEZ. 2 AT 
ELEV. 510.nm 
ON SEP. 25/91. 

-

-
~ 0 __ ...._.._.._ ____________ _.____.,._ _ _.,_._...__,5-t5 PERCENT AXIAI.STRAINATFAJLURE l--...l..-_,jl...._.,__--1, __ .__.,_ ______ -4 

DEPTH SCALE 

1 lo 100 Golder Associates 
LOGGED: JM 

CHECKED: RB 
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PROJECT: 911-1726 RECORD OF BOREHOLE GA-7 SHEET 1 OF2 

~ LOCATION: 6774.648N; 7758.687E · BORING DATE: AUG. 10-12.1991 DATUM: MINE 

SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg: DROP, 760mm 

r-
0 SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, I w 0 RESISTANCE, BLOWS/0.3m k. cm/s ..JC) 

..J :c <z PIEZOMETER < Ch Iii . 0 E z-
Uw a: (') 

' ' ' ' ' ' Q~ OR (l)a: ::i; ..J w g 
:c Iii (L ELEV. m w ,-w STANDPIPE ,... C) DESCRIPTION < .____ ::i; ~ ~ SHEAR STRENGTH nai.V. + a-• WATER CONTENT, PERCENT s: INSTALLATION ti:::i; z I-

~ cc ~ 
DEPTH => Cu, kPa rem.V • 61 U-0 Wp ~WI <:5 

0 z ..J 

m (m) m 10 20 30 40 (/) 

GROUND SURFACE 534.78 --1-r- I- 0 0.00 RED TILL reference 
Elev. 
= .36m 
BENTONrTE 
SEAL 

~ 
,__ 

1 50 19 DO ,. 2 Very stiff to hard, medium red 
,__ ·:1. 

brown CLAYEY SILT and SAND, ... 
trace to some gravel; moist. ... " 
(TILL) ... ,, 

~ 
~ 

... .. 
2 50 20 ... " DO ,__ .,. 

" 

t .,, ,. • .. . ... - ... 
3 50 19 ... 

DO 
v - ... ... 

.,, 

~ 
.,, 

I- 8 - .,, 

• 50 25 ... 
DO - ... ... " 

I~ 
... " 
., . . , .. . ... " 

a ,,, 

:~ 
... 

~ • •' 

ii: ., ... 
g ffi - .,, 

a:: g 

~~ 
5 50 28 • •' 

~ < - DO ... 
< :E ••' - 10 a::~ ... ·: I• w (I) 

ii SILICA .,. 

~~ 
I,~ SAND ... ... 

w 

~~ 
... " :E 

(,) ... ... 
I- 12 

v~ ... 
r - .,, 

8 50 40 
.,, 

- DO ... 
Becomes dark reddish brown. 

... 
massive textured till below 

... 
approximately 13.0m. ~ 

... ... 
14 H 

... 

.,, 

... ... 

ii 
... 

,__ ... " 
7 50 87 

., , 
DO ,__ ... " 

18 
... ,, 

... 
vL ... 
I,~ 

... ... ... 

Ii 
... 

~ 
... 

18 ... , . 

..,: - . , . 
8 8 50 85 ... . , 

I,~ 

,__ DO ••' 

"' ... " (I) .,. 
;.: ... 
::, 
Q, -~ ... 
z 
~ ~ 20 ~---------------- l,w ~--- - - ,__ ---- ---- --- --- --- ---'---- ,_ __ ._ __ 

--· -- -----~....,;,.. 
CONTINUED ON NEXT PAGE 

1'i 0 
s♦s PERCENT AXJAI.STIWN AT FAILURE 

10 

DEPTH SCALE LOGGED: AJC 

1 to 100 Golder Associates CHECKED: AB 
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PROJECT: 911-1726 RECORD OF BOREHOLE GA-7 SHEET2 OF2 

(@ LOCATION: 6774.648N; 7758.687E BORING DATE: AUG. 10-12, 1991 DATUM: MINE 

SAMPLER HAMMER. 63.5kg; DROP, 760mm PENETRATION TEST HAMMER. 63.5kg; DROP. 760mm 

r 
0 SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONOUCTIVTTY. I w 0 RESISTANCE, BLOWS/0.3m le, cm/• ..JC) 

..J 

~ 
. ... <z PIEZOMETER 

C CI) ~ z-
ow 0 (C . . . . ' . Q~ OR 

~~ :I ..J w g 
r- Q. ELEV. a, w ,-w STANDPIPE 

C) OESCAtPTION < ~ i SHEAR STRENGTH naV- + o-• WATER CONTENT, PERCENT g: i ::I z - :I INSTALLATION 
if 

... 
DEPTH => Cu, kf'a rem.V- $ U · O Wp ~ ....., ~ 0 <~ g z ..J ... (m) a, 10 20 30 40 

Cl) 

.. CONTINUED FROM PREVIOUS PAGE ~--- - - ----~-- -- --- --- ---'--- '---~-- --- --.- 20 ~~---------------- -----s~. 
~ RED TILL CONT'D ... 
< ... 
::I ... 
~ .,, ... 
~ - ... .. 

9 50 
00 91 ... .. ..._ 

~ 
... .. .. 22 BEDROCK SURFACE 512.51 ... .. 

V 22.25 ... .. 
tvv ... .. 
tvv ... .. 
tvv 
lvv SILICA 

... .. 
lvv SAND ... .. 
tv v -5?-- ... .. 2• v v 

... 

.. . .. 
vv ... .. 
vv ... 
vv ... 
vv ... 
vv ... .. 
vv ... .. 
vv ... 29 White GYPSUM. vv 

., . .. ... .. 
vv ... .. 
vv 

ii vv 
... .. 

~ vv 
... .. 

v v 
... .. 

a: vv 
... .. 

~ vv 
... .. - 211 ... .. 

< vv 
a: v v 

... .. 
w ... .. 
~ vv 

vv 
... .. 

~~ vv 
... .. 

vv 
... .. 

a~ vv 
... .. 
. , . .. - 30 z vv Piez.1 ... .. 

vv ... .. 
v v ... .. 
vv ... .. 
vv ... .. 
vv ... .. 
vv ... .. 
vv ... - 32 v v ... .. 
vv ... .. 
v v ... .. 
vv .. . .. 
v v ... .. 
tvv 
lvv 

... .. ... .. 
tvv ... .. 

3' tvv ... 
tvv ... .. 
lvv ... .. 
tvv ... 
tvv ·-· ... 
tvv 
lv v 

... 

... 
t,, v ... 

30 tv v ... 
lvv 

498.18 .. . - -36.58 END OF BOREHOLE WATER LEVEL IN 
PIEZ. 1 AT 
ELEV. 511 .56m 
ON SEP. 25/91. 

i 
~ 38 NOTE: -.. Lost drill water circulation 
8 at 22.25m at bedrock surface. 

" .,, 
;..: 
:::, ... z - .. 40 -
~ 
~ Q 

5t 5 PERCENT AXIAL STRAIN ATFAILURE 
1 . 

DEPTH SCALE LOGGED: AJC 

1 to 100 Golder Associates CHECKED: RB 
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PROJECT: 91 1-1726 

LOCATION: 6503.915N; 7242.850E 

SAMPLER HAMMER, 63.5kg; DROP, 760mm 

0 SOIL PROFILE 
w 0 ..., :c -
< "' Iii Uw 
"'a: :::E 
:c Iii Cl DESCRIPTION li: :::E z 
~ a: 

0 
"' 

0 
GROUND SURFACE 

RIVER ALLUVIUM 

"' Firm to loose, dark brown CLAYEY 0:: 
SANO and SILT, some gravel. g 

< 

2 
:I 
~ 
"' 
~ ..., 

~ 

• BEDROCK SURFACE 

i 
~ 
0:: 

g 
White GYPSUM. e < 

0:: w 

~ 
NOTE: ... ., 
Oriti water circulation was ., 

w lost in fracture at 6. 7m. :I 
0 

8 
w 

~ 
~ 

10 

12 

END OF BOREHOLE 

14 

18 

18 

2() 

DEPTH SCALE 

1 to 100 

0 ..., 
CL 

~ 
~ .... 
"' 

. -~ -v~ -v~ .v 

-~ -v~ .v 

- ~~ .v 

V 

ivv 

"'" f,, V 

ivv 
'-" V 

"'" r-, v 
iv v 

rv 
r-,v 
f,, V 

iv v 
vv 
vv 
vv 
vv 
vv 
vv 
vv 
vv 
vv 
vv 
vv 
vv 
vv 
vv 
vv 
V v 
V v 
" ' 

RECORD OF BOREHOLE GA-8A SHEET1 OF 1 

~ BORING DATE: JULY.31, 1991 DATUM: MINE 

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTMTY, I RESISTANCE, BLOWS/0.3m k. cm/s _, Cl 

E < z PIEZOMETER z-
OR a: .., o>-

w w g .::: ~ STANDPIPE ELEV. "' - :::E ~ i SHEAR STRENGTH notV• + a-• WATER CONTENT, PERCENT 8 aj INSTALLATION 
DEPTH => Cu, kPa rem.V • $ U-0 Wp ~ WI z 0 < ::5 ..., 

(m) "' 10 2() 30 "° 
513.97 Water level 0.00 reference 

Elev. 
514.502m . 

-, 50 7 00 -
BENTONITE 
SEAL 

~ -
2 50 7 00 -

!509.70 
I• 

4.27 

.. . 

... 

.. . 

... 
507.27 .. . 

6.70 .. . 
.. . 
... 
... 
... .. 
.. . 

SILICA ... 
SAND ... 

... 

... 

... 

... .. .. . 
Plez. 1 

... ::1-... 

.. . 

... 

... 

... 

... 

... 

... 
501 .78 == 12.19 WATER LEVEL IN 

PIEZ. 1 AT 
ELEV. 511.66m 
ON SEP. 25/91. 

. 

. 
0 •st s PERCENT AXIAi. STRAIN ATFAILURE 

LOGGED: A.JC 

Golder Associates CHECKED: RB 
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PROJECT: 911-1726 

LOCATION: 6505.985N; 7242.513E 

· SAMPLER HAMMER. 63.5kg;:OROP, 760mm 

a SOIL PROFILE 
w 0 
..J :c g ~ffi Iii 
en a: :Ii Q. :c Iii (!) DESCRIPTION .! t :Ii z 

1c ~ ~ 0 m I-en 

0 
GROUND SURFACE ... 

i 
RIVER ALLUVIUM 

~ ~ Firm to loose, dar1< brown CLAYEY 
a: g 
~ SANO and Sil T, some gravel. 
::, < 
<s 

... 2 ffi I!! -~ 
~~ .. ~ 
'(>"' w 
:I -~ 0 -~ 

ENO OF BOREHOLE ... • 

I- 8 

,_ I 

• 10 

• 12 

I- 14 

,_ 18 

... 11 

I- 20 

RECORD OF BOREHOLE GA-8B SHEET 1 OF 1 

DATUM: MINE 

SAMPLES 

E 
a: <"> 

ELEV. w w I? m - :Ii ~ ~ DEPTH ::, 0 z ..J 
(m) ID 

513.99 
0.00 

510.39 
3.60 

BORING DATE: JULY31,1991 . . 

PEN8'RATION TEST HAMMER, 63.5kg; DROP, 760mm 

DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, 
RESISTANCE, BLOWS/0.3m k. cm/s 

' ' ' ' ' 
SHEAR STRENGTH NLV- + a-• WATER CONTENT, PERCENT 
Cu, kPa rem.V • $ U-0 Wp ~ v., 

10 20 30 00 

-~ -

I ..JC!) 
<z z-
Q~ 
I- w g; 
< 5 

PIEZOMETER 
OR 

STANDPIPE 
INSTALLATION 

wa1e, 1 ..... 1 

1
_ 

reference 
Elev. 
514.667m. 

BENTONITE 
SEAL ·.·.: ·: 

Piez. 1 

SILICA 
SANO 

WATER LEVEL IN 
Ptez. 1 AT 
ELEV. 512.80m 
ON SEP. 25/91. 

-

-

. 

..... _ _.__.__._ ____________ ..... __..._ _ __._._ ..... -f'5-t5 PERCENT AXIAL STRAIN AT FAILURE .__ .... _ __,j __ ...... _....1, __ ..._ _ _._ ______ -4 

DEPTH SCALE 

1 to 100 Golder Associates 

LOGGED: AJC 

CHECKED: RB 



r-

~ 
... 
8 

" u, 

;.. 
::, .. 
l; 

~ 
~ 

PROJECT: 911-1726 

LOCATION: 7035.667N; 7741.6941: 

SAMPLER HAMMER, 63.5kg; DROP, 760mm 

0 
w 0 
..J :x: < en t:i Ow 

~~ ::Ii 
(!J 

§::Ii z 
a: 
0 
"' 

- 0 

- 2 

... . 

.,. e 

- a u, 
a: 

- 10 

w 
~g 
~i ... 
a: "' 
~i < ..J 

ffi g 
i .. 
"' "' w 
:I 
0 

- 12 

- 10 

- 10 

w 

~ 
~ 
z 

SOIL PROFILE 
-

DESCRIPTION 

GROUND SURFACE 

UPPER SAND 

Compact to very dense, red brown, 
interbedded SILTY SAND and fine 
to medium SAND. occasional thin 
layers of clayey silt and 
g:veny sand; dry to moist. 

oming wet below 9.0m. 

Becomes predominantly fine to 
coarse SANO, trace to some 
gravel and silty sand and gravel 
below 10.0m. 

CRETACEOUS CLAY 
Hard, dark grey CLAYEY SILT 
and SANO, some gravel, 
slightly plastic; moist 

BEDROCK SURFACE 

White GYPSUM. 

RECORD OF BOREHOLE 9A SHEET 1 OF2 

DATUM: MINE 

0 
..J 
IL ELEV. 
~ 
.,_ 

~ DEPTH 
I- (m) 
en 

518.86 
. :t: 0.00 
.. 
.. 
.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

. . 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

SAMPLES 

E 
a: <') 

g w w 
"' ~ i :::Ii 
:> 9 z 

"' 

I--

1 50 e DO -
-

2 50 7 DO -
-

3 50 e DO 
1--

1--

• 50 12 
DO 

1--

1--

5 50 .. 
I-- DO 

- 50 
_!_.DOR 

- 50 ...!... DO R 

. . 502.36 

V 

vv 
vv 
vv 
vv 

18.50 

500.36 8 50 R 
18.50 - DO 

BORING. DATE: JULY 29-30, 1991 

PENETRATION TEST HAMMER, 63.5kg; DROP. 760mm 

DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, 
RESISTANCE, BLOWS/0.3m k. cm/s 

I I I 

SHEAR STRENGTH NI..V• + Q • • WATER CONTENT, PERCENT 
Cu, kPa rom.V · 61 U-0 Wp ~ WI 

10 20 30 '° 

0 

0 

I ...J(!J <z z-
Q~ 
1-W g; 
< s 

MH 

MH 

PIEZOMETER 
OR 

STANDPIPE 
INSTALLATION 

:,-;i;~~:el 1-
Elev . 
519.541m . 

BENTONITE 
SEAL 

SILICA 
SANO 

. . .. 
: : :: -

--5!- •'" . ... 

: .. 

- 20 ------------------- -- --------- -- ------------------ --- -- -----~~ 
CONTINUED ON NEXT PAGE 

u 
t-_..__._.._ _____________ ..____, .... _ ___. _ _._....__~,5-t5 PERCENTAXIALSTRAINATFAJLURE 1----..1..--1--...1.--_._-....L_--JL....-------4 

DEPTH SCALE 

1 to 100 Golder Associates 

LOGGED: AJC 

CHECKED: RB 
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PROJECT: 911-1726 RECORD OF BOREHOLE 9A SHEET 2 OF2 

@ LOCATION: 7035.667N; TT41 .694E BORING DATE: JULY 29-30, 1991 DATUM: MINE 

SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

r 
0 SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, I w 0 RESISTANCE, BLOWS/0.3m I<, em/s ..... ~ 

...I :c ... <z PIEZOMETER <(I) ~ - ~ z-
~ ~ 0 a: ' 

0 ... OR 
:IE ...I ~ ~ffi a. ELEV. w w STANDPIPE 

r :c ~ ~ DESCRIPTION < 
a:, 

~ i SHEAR STRENGTH NLV • + a-• WATER CONTENT, PERCENT g; INSTALLATION li: ::i; z 
i -- :IE 

~ Ii: DEPTH => 0 Cu, kPa rem.V . 1B U -O Wp ~v., < :5 g z ...I 

ti (ml a:, 10 20 30 '° 
... CONTINUED FROM PREVIOUS PAGE L---- - _.__ ._ __ ._ __ -- --- --- ---"--- '--- ._ __ --- -- -----~:~ 20 ~---------------- lvv .- GYPSUM CONT'D tvv . . .. 

lv v .. " , " 497.88 .. " NOTE: 
..__ 

Vold encountered between 21.0m 
21.00 .. 

lvv SILICA 

i and 21.3m where drill water 21.30 SAND 
. . .. 

circulation was lost 
lv v '• 

~ tv v ... 22 Drill water circulation returned 
.. " 

a: at 23.0m (50%). 
tvv . . .. 

g UJ 
lvv Piez. 1 .. .. 

~~ 
lvv .. .. 
tvv .. . , 

~! tvv . . .. 
lv v .. .. 

,n lv v ·. .. 
,n tv v . . ... 24 w " 

~ tv v .. " 
lv v .. '• 

'-'v .. 
" . . 

tv v .. .. 
tvv .. .. 
lv v .. .. 
'-' v 492.~ .. 

...:..:. -... 29 END OF BOREHOLE 25.91 
WATER LEVEL IN 
PIEZ. 1 AT 
ELEV. 507.90m 
ON SEP. 25/91. 

... 28 

- 30 -

- 32 

~ 3◄ -

... 38 
. 

t 38 -
... 
8 
" "' 
... 
::, .. 
;!, 

'° -
~ 
~ 0 s-ts PERCENT AXIAi. STIWN ATFAILURE 

DEPTH SCALE LOGGED: AJC 

1 to 100 Golder Associates CHECKED: AB 



r 

,... 

~ 
.... 
8 
" (/) 

;... 
:::, .. 
.; 
~ 
~ 

PROJECT: 911-1726 

LOCATION: 7036.534N; n43.014E 

. SAMPLER HAMMER, 63.5kg; DROP, 760mm 

RECORD OF BOREHOLE GA-9B 
BORING DATE: AUG. 12-13, 1991 

SHEET 1 OF1 

DATUM: MINE 

PENETI;lATlONTEST HAMMER, 63.5kg; DROP. 760mm 

o SOIL PROFILE SAMPLES DYNAMIC PENETRATION 
~ ..,_ _______ ...:::;··----..-"""T--+--,,-..--4 RESISTANCE, BLOWS/0.3m 

HYDRAUUC CONDUCTIVITY, 
k, cm/1 I .JC) 

ti 
~ 

i 
~ 

DESCRIPTION 

<z 
' ~~ I-_.....__ ...... __ .._ _ _._ __ I-_W~A-ffi_R_ CO..&...Nffi- ITT....L, P-E-~-E~ITT----1§~ 

0 (D 

Wp ~WI < ~ 
,o 20 30 40 

... E 
0 a: ., 
.J w w g I I 
0.. ELEV. (D 

~ i < - ~ SHEAR STRENGTH nat.V . + a-• ... 
DEPTH ::, Cu, kPa ,__v. e U-0 

~ 0 z .J 

~ (m) CD 

PIEZOMETER 
OR 

STANDPIPE 
INSTALLATION 

,_ o~l-l~G~AOU-=~N~O~S~U~RF::..::,:AC~E=--------h-..+-"-'-~ 519.18 
0.00 Waterlevel I-reference UPPER SAND 

.. 

.. 

- 2 Compact to very dense, red brown, 
lnterbedded SIL TY SAND and fine 
to medium SAND, occasional thin 

.. 
layers of clayey silt and 

.. 
gravelly sand; dry to moist. 

.. -becomes wet below 9.0m. .. 

.. 1 -
~ • .. 

.. 

.. 

.. 

.. 

.. .. 
... e .. -.. 

.. 2 -.. 

.. 

.. 

.. .. .. a i .. 
~~ .. 

.. 
a: g .. g; .. -<I!! .. 

3 ffi (/) .. -
~~ .. .. 10 

~~ 
Becomes predominantly fine to .. 
coarse SAND, trace to some gravel .. 

'" and silty sand and gravel below 
~ 

.. 
10.0m. .. 

.. 

.. 

- 12 NOTE: .. 
- Piping sand encountered at -.. • 12.2m. .. -

.. 

.. .. ,. .. 

.. 

.. 

.. 
• Lost drill water circulation .. 

between 15.0m to 17.Sm in -
permeable sand and gravel. 5 -.. .. " 

.. 

.. 
501 .68 

CRETACEOUS CLAY 17.50 .. ,a Hard, dark grey CLAYEY SILT and 
SAND, some gravel, slightly ~ 

~~ -plastic; moist -~ 500.42 a 

END OF BOREHOLE 18.74 

- 20 

DEPTH SCALE 

1 to 100 

50 
00 ,o 

50 
00 9 

50 38 00 

50 50/ 
00 .,o 

50 411 00 

50 
00 12 

0 
5t5 PERCENT ,t,XIAL STRAI~ AT FAILURE 

Golder Associates 

Elev . 
519.440m 

BEITTONITE 
SEAL 

·. 
·. 
·. 
·. 
·. 
·. 
· . 
· . .. 

. '• 1-

· . 
· . 
· . 
· . 
· . 
·. 
·. ; •. I• 
· . 
·. 
· . 
· . 
· . 
· . 
· . 
· . 

SILICA ·. . . 
SANO . . 

·. . . 
· . . . 
•. 
·. . . 
· . . . 

PIEZ. 2 ·. 
· . . . 

~ •. 
· . . . 
· . 
· . 
•. 
·. 
· . 
· . 
·. 
·. 
•. 
·. 
· . 
· . . : -· . 

BEITTONITE 
SEAL ... 

. .. 

. .. 

.. . 

... 

. .. 
SILICA ... 
SANO . .. · . 

. .. 
PIEZ. 1 ... 

... 

... 

... 

. .. 

. .... 
·. : :·:. 

WAffiR LEVEL IN 
PIE2. 2 AT 
ELEV. 508.94m 
ON SEP. 25/91. 
PIEZ. 1 RISER 
PIPE BROKEN AT -DEPTH OF 12.2m. 
PIEZ. 1 ORY AT 
MA,49m, 

LOGGED: AJC 

CHECKED: RB 



PROJECT: 911-1726 RECORD OF BOREHOLE GA-10A SHEET 1 OF3 

~ Lo<,ATION: 7223.849N; 7996.876E BORING DATE: JULY26-28,1991 DATUM: MINE 

SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

r 
r 

0 SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYORAUUC CONOUCTIVl"TY, 

I ~ 0 RESISTANCE, BLOWS/0.3m k, cm/s _, Cl 
:a: <z PIEZOMETER 

C(J) t;; ... .!l z-
Ow 0 a: ' ' ' ' Q~ OR 
(J) a: :f 

_, 
12 a.. ELEV. UJ UJ STANDPIPE :a:t;; a, !::,-. 

Cl DESCRIPTION "' - :f ~ i SHEAR STRENGTH NII.V• + Q • • WATER CONTENT, PERCENT 0 . INSTALLATION ti: :f z ... 0 a, 

~ le ~ DEPTH ::l 0 Cu, kPa rom.V- $ U-0 Wp ~WI <:5 
0 z _, 
a, ... (m) a, 10 20 30 "° (J) 

GROUND SURFACE 516.17 Water level .. 0 0.00 UPPER SAND 
.. reference .. Elev . 

, .. 516.761m. 

Loose to compact. medium brown, 
.. .. - BENTONITE 

fine to medium SAND, trace silt, SEAL 
occasional silty sand and coarse 

.. 
1 50 II .. 00 : .. 

sand and gravel layers; moist, .. -.. 2 becoming wet below 4.0m. 
. . .. 

.. . . .. 

.. : .. 

.. . . .. .. 
'--

. . .. 
.. 

2 50 2 
.. .. 

.. - 00 .. .. 

.. .. .. .. 512.17 . . .. ... 4 ... 4.00 . . .. 
. .. . . .. -. .. 

3 50 0 MH 
.. .. ... 00 10 - . . .. 

. .. . . .. 

. .. . . .. 

. .. . . .. 
... 8 

. .. 
'--

. . .. 
... 

4 50 .. .. 
... 00 7 . . .. 
. .. . . .. . .. . . .. 
. .. . . .. .... 508.67 
~ 7.50 - . . .. .. 

5 50 11 
.. .. ... 00 ... 8 - . . .. ... 

SILICA ·. : .. 
C, 

. .. SANO . . .. 
z ... . . .. 
cc "' g ffi 

. .. · . : .. ... - : a: C, 50 
· . .. 

w:::, ... 8 17 : g; 00 -5!-- .. ... - . . .. 
... 10 < I!! ... .. .. 

ffi"' 
~ ~ 

. .. ·. : .. 

. .. ·. : .. 
e; ~ -... · . : .. 
:z :t: ... : .. 
:I ... . . 0 so 0 

.. ... 7 00 8 MH . . .. 
. .. · . : .. 

~ 12 ... .. .. ... = . . .. ... 8 so 17 00 . . .. 
. .. 

503,17 - . . .. 
Below 13.0m becomes compact to -~--

13.00 : .. 
dense, medium brown, interbedded I, : .. 
SILTY SAND and CLAYEY SILT, trace : .. 
gravel; wet 

,__ 
50 ·. : .. .. 14 9 00 24 ,__ . . .. 

. . .. 
· . : .. 

I, .. .. 
. . .. ,__ 

10 so 24 
. . .. 

,__ 00 .. .. 
.. .. ... 18 . . .. 

I, ,__ · . : .. 
11 50 82 

.. .. 
,__ 00 .. .. 

I, · . : .. 
• 1, 498.67 .. .. 

CRETACEOUS CLAY 17.50 .. .. 
... 18 Hard, light to dark grey, 

. . ::1-
laminated to massive textured I, 

.. 
SILTY CLAY to CLAYEY SILT and I, BENTONITE 
SAND, tra:9ravel. trace black SEAL 
carbon (w ) ; moist. I, ·. : .. 
Gravel clasts are quartz. · . : .. 
quartzite, sandstone, carbonate ...... so .. .. 

..!!. 70 0 MH 
and gypsum. I, 00 : 

... 20 ~---------------- ---- - - ~- '---- '---- --- --- --- -------._ __ -- -- -- _____ .,....,.__ 
CONTINUED ON NEXT PAGE 

0 5-t 5 PERCENT AXIAL STRAIN AT FAILURE 

DEPTH SCALE LOGGED: AJC 

1 to 100 Golder Associates CHECKED: RB 
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PROJECT: 911-1726 

LOCATION: 7223.849N; 7996.876E 

SAMPLER HAMMER, 63.5kg; DROF', 760mm 

0 SOIL PROFILE 
~ 0 

:i: 

~ff! t:; ... 
0 

(I) a:: 2 ...J 
rL :ct:; (!l OESCAPTION < !i: :li z 

ic i ~ g ~ 

20 
CONTINUED FROM PREVIOUS PAGE 
~ ---------------
CRETACOUS CLAY CONT'D 

~ 

., 
v., 
I, 

22 Gypsum clasts tend to be 
weathered to fine grained, light 

., .,., 
grey granular material. ., ~ ., 

., ., ., 
24 

I, 
1,1, 
I, 

1,1, 

... 
2e NOTE: 

. .. 
Lost drill water circulation 

. .. 
between 25.5m and 28.5m and again 

. .. 
between 38.0m and 39.5m probably 

... 
in permeable sands and gravels 

... 
lnterbedded within the trench 

... 
clay. . .. 
(See Geophysical Record of ... 

21 Borehole GA-10A) ... 
. .. 
·~·. 

2 
~ 8! 

~ 

a: g 
/ g~ 

<I!! 
~ 

30 

I~ ., 
,. 

;g 
w ~ 
2 
u ., 

., 
32 

~ 

1,1, 

I, 
34 

I, 

I, 

I, 
1,1, 
I, 

3e 
I, 

., 
3e ... 

. .. 

. .. 

... ... . , .. 

40 -----------------m 
CONTINUED ON NEXT PAGE 

DEPTH SCALE 

1 to 100 

RECORD OF BOREHOLE GA-10A SHEET 2 OF3 

~ BORING DATE: JUL'( 26-28, 1991 DATUM: MINE 

PENETRATION TESi HAMMER, 63.5kg; DROP, 760mm 

SAMPLES DYNAMIC PENETRATION HYDRAULIC CONOUCTMTY, I RESISTANCE, BLOWS/0.3m k, em/s ...J(!l 
<z PIEZOMETER 

E z-
a:: ~ 0~ OR 

I I I I 

ELEV. w w E~ STANDPIPE 
ID - :Ii ~ ~ SHEAR STRENG'Tl-i NI.V- + o-• WATER CONTENT, PERCENT 0 . INSTALLATION 

DEPTH ~ 0 Cu, kPa ...... v- Ii U-0 Wp ~ 'M 
0 ID 

z ...J < :5 
(m) ID 10 20 30 40 

---- - --- --- --- -- --- --- - --- ----- --- --- -- ----- -:::-7 
.. .. 
.. .. 
. . .. 
.. .. 
. . .. 
. . .. 
.. .. 
.. .. 
. . .. 

E 50 33/ 
00 . 00 

.. .. 

.. .. 

. . .. 

.. .. 

.. .. 

. . .. 

. . .. 
· . : .. 
.. .. 
.. .. 
.. .. 

490.67 . . .. 
25.50 . . .. 

. . .. 

. . .. 

.. .. 

. . .. 

. . .. 

. . .. 

. . .. 

. . .. 

.. .. 
467.67 

. . .. 
28.50 :lJ: 50 

.. .. 
00 R .. .. 

: .. 
.. .. 
· . : .. 
. . .. 

: .. 
SILICA .. .. 
SANO .. .. 

.. .. 

.. .. 

.. .. 

.. .. - 50 
~ 00 

R .. .. 
.. .. 
. . .. 
· . : .. 
. . .. 
. . .. 
. . .. 
.. .. 
.. .. 
.. .. 
.. .. 
. . .. 
. . .. 
. . .. 
.. .. 
. . .. 
.. .. 
. . .. 
. . .. 
. . .. 
. . .. 
. . .. 
. . .. 

: .. -476.17 ..!!.. 50 R 0 MH .. .. 
38.00 00 . . .. 

. . .. 

. . .. 

. . .. 

. . .. 
478.67 . . .. 
39.50 · . : .. 

----- - -- -- - --- --- --- - -- - ----- --- - - -- -- _____ .:.;..:.,...:.;. 
~ 

5*5 PERCENT AXIAL STIWN AT FAILURE 

LOGGED: AJC 

Golder Associates CHECKED: RB 



PROJECT: 911-1726 RECORD OF BOREHOLE GA-1 OA SHEET 3 OF3 

~ LOCATION; 7223.849N; 7996.876E BORING DATE: JULY 26-28, 1991 DATUM: MINE 

SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg ; DROP, 760mm 

r 

0 SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, I w 0 RESISTANCE, BLOWS/0.3m k, Cm/S ..J (.'l 
..J I: ... < z PIEZOMETER 

~ 8l Ii:; 0 a: ~ 
I I ' . ' 

~i= OR 
Cl) a: :if ..J g E~ Q. ELEV. w w STANDPIPE 
xt:; ID Cl DESCRIPTION < ~ :if ~ ~ SHEAR STRENGTH Nl..'I · + a -• WATER CONTENT, PERCENT 0 . INSTALLATION §:if z 

~ 
0 ID a: DEPTH ::, 

9 Cu, kPa ..... v. e U -0 Wp ~ WI <::5 
:il 

z ... (m) ID 10 20 30 <O 
Cl) 

,- - ., CONTINUED FROM PREVIOUS PAGE ~--- - - -- ,_ __ --- -- - - - --- --- - - - --- --<O ~- --------------- --- -- ----- ~---::::-
~ CRETACEOUS CLAY (cont'd) ., 
::, .. .. 
< 
:II 

. . .. 
I!! .. .. ., .. .. 
~ . . .. 
~ BEDROCK SURFACE 

.. .. 
474,17 .. .. 

- 42 2 V 42.00 

~ 
vv SILICA 

.. .. 
vv SAND .. .. 

.. .. 
a: vv w .. .. 
g v v 
< vv 

.. .. 
a: vv 

. . .. 
w 

~w 
vv 

.. . , 
... 44 White GYPSUM . "'v 

PIEZ. 1 . . .. 
:~ "'v 

. . . , 
'-'V 

.. .. 
~~ "' v 

.. .. 
z NOTE: "' v 

.. .. 
Partial d rill water circulation '-' V 

.. .. 
loss in bedrock. "' v 

.. .. 

. . .. 
"'v - 411 v v 

.. .. 

.. .. 
v v .. .. 
vv 

469.23 -~ 
END OF BOREHOLE 46.94 WATER LEVEL IN 

P1Ez. 1 AT 
ELEV. 507.11 m 
ON SEP. 25/91 . 

... 411 -

- 50 -

- 52 -

I- 54 

- 58 

- 58 -

• IIO -
0 st s PERCENT AXIAi. STRAIN ATFAJLURE 

DEPTH SCALE LOGGED: AJC 

1 to 100 Golder Associates CHECKED: RB 
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PAOJEC,: 911-1726 RECORD OF BOREHOLE GA-1 OB 
B.ORING DATE: JULY26-28,1991 

SHEET 1 OF 1 

DATUM: MINE LOCATION: 7222.533N; 7997.854E 

SAMPLER HAMMER. 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

SAMPLES DYNAMIC PENETRATION O SOIL PROFILE 

~ --------------..-----+---,.-..... -1 .. Ji 
RESISTANCE, BLOWS/0.3m 

HYDRAULIC CONDUCTIVITY, 
k, cm/s I _, CJ 

<z 
tu 
:I 
CJ z 
~ 
g 

g 
Q, 

DESCRIPTION < .. 
~ .. 
en 

ELEV. -OEP'T1i 
(m} 

GROUND SURFACE 
.. O t---,l-lt---...... ---'------~~---- --t:rr.t-~~ 516.35 

0.00 UPPER SANO 

Loose to compact. medium brown, 
fine to medium SAND, trace silt. 
occasional silty sand and coarse 
sand and gravel layers; moist. 
becoming wet below 4.0m. 

'" a 

i 
~ ffi 
a: 0 ~; 
< I!! a: 
w <f) 

~ ~ Q. 

"' g "' w 
:I 
0 

- 8 

• 10 

ENO OF BOREHOLE 

• 12 

.. 14 

16 

18 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
. . .. 
.. 
.. 
.. 
.. 
.. .. 

. , .. 
••' • 

.... 

., .. 

.... 

.... 

., .. 

.... 

.... 

.... 

.... ... . .... 

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

512.35 
4.00 

508.65 
7.50 

505.65 
10.70 

er w w ~ 
"' :I ~ i :::> 0 z _, 

"' 

I Q~ t-_..,__....1, __ ,._ _ _,__----ll--_,.__....1, __ ,._ _ _,__--t >-W 
c5 '"'. SHEAR STRENGTH na!.V. + 

Cu, kPa rtm.V• ~ 
a-• 
U·O 

WATER CONTENT, PERCENT 

Wp ~ WI 

10 20 30 40 

a"' 
<~ 

PIEZOMETER 
OR 

STANDPIPE 
INSTAUATION 

Water level I-reference 
Elr,. 
518.978m . 

BENTONITE 
SEAL 

PIEZ. 1 

..:.:.: ...:.. 
WATER LEVEL IN 
PIE2. 1 AT 
ELEV. 511.S3m 
ON SEP. 25/91. 

~ I'- 20 
~ 

-
~ 0 ___ .._.._ ____________ ..____, _______ _._ ..... sis PERCENT AXIAi.STRAiN AT FAILURE t-_..,__ ...... __ _.__ ...... __ ..... ________ "'I 

DEPTH SCALE 

1 to 100 Golder Associates 
LOGGED: AJC 

CHECKED: RB 
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PROJECT: 911-1726 RECORD OF BOREHOLE GA-11 SHEET 1 OF 1 

DATUM: MINE 

-

-

LOCATION: 7525.332N; 8700.969E 

SAMPLER HAMMER, 63.5kg; OAOP.760mm 

0 SOIL PROFILE 
Ul 0 
....I :r 
< en tii U Ul 
en a: ~ 
:r tii Cl DESCRIPTION Ii:~ z 
~ 1i: 

0 
Cll 

0 
GROUND SURFACE 

UPPER LACUSTRINE CLAY 

Firm, dark red brown, laminated 
CLAYEY SILT with minor fine sand 
laminations: moist to wet 

2 

- . 

10 

UPPER SANO 

Loose, medium brown. dilatent. 
layered SILT and fine SANO with 
occasional clay laminations; wet 

RED TILL 

Hard, medium red brown CLAYEY 
SILT and SANO, some gravel; 
moist (Till) 
Grading downward to SANDY SILT, 
some gravel, trace clay (TILL) in 
lower half. 

I-
0 
....I 
IL 
< 
I-

~ 
I-en 

: 
.. 
. . 
.. 
.. 
.. 
.. 
.. .. 
~ 

~ 
~~ 

SAMPLES 

E 
a: C') 

Ul Ul g ELEV. Cll - ~ ~ ~ DEPTH ::, 
z 9 

(m) ID 

515.52 
0 .00 50 1 00 a 

-

-
2 50 • 00 -

-
3 ~5 -

511 .52 
4.00 

1--

• ~7 
1--

1--

5 50 5 00 
1--

,-... 
e 50 7 00 -507.02 

8 .50 

-
7 50 33 00 -

- 50 > 
..!.... 00 50 

• 12 l--li-=B::E:.::D::..:R:.::0..=C.:..:K..:S:.::U::..:R::..:FA:..::C:::E::..._ ____ ..p;:P;l.__;;503~.32~:d 50 , 
V 12.20 - 00 50 

,- 18 

1& 

- 20 

~ White GYPSUM. 

~ 
z 

ENO OF BOREHOLE 

NOTE: 
Retained drill water circulation 
in bedrock. 

vv 
vv 
lvv 
lv v 
lv v 
lv v 
lv v 
lvv 
lv v 
lv v 1--

, " 500.28 10 1'S 

15.24 

BORING DATE: JULY 8,1991 

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

DYNAMIC PENETRATION 
RESISTANCE, BLOWS/0.3m 

HYDRAULIC CONDUCTIVITY, 
k, Cm/S I ..JC, 

<z 

' ' ' ' ' ' ' ~:;; __ ....., __ ....__ ...... __ .__-+ __ ..__ ..... __ ...__ ...... __ ~ ....... 

e: SHEAR STRENGTH nat.V • + o-• 
Cu. kPa rom.V-19 U -0 

WATER CONTENT, PERCENT 

Wp ~ WI 
10 20 30 40 

<:5 

PIEZOMETER 
OR 

STANDPIPE 
INSTALLATION 

Water level , -
reference 
Elev. 
518.064m 

BENTONrTE 
SEAL 

-
..5Z,_ .. 

SILICA - : : 
SANO • . 

·. 

Plez. 3 
,_ 

BENTONfTE 
SEAL 

SILICA 
SANO 

Ple2. 2 

. .. ... 

·. 

ORY ., .. ·. 

SILICA 
SANO 

Piez. 1 .... ·. 
.... ·. 

..:..:....:.... ' 

PIEZ. 2 ORY AT 
ELEV. 507.02m. 
WATER LEVEL IN 
PIEZ. 1 AT 
ELEV. 503.57 
ANOIN 
PIEZJAT 
ELEV. 513.31m 
ON SEP. 25/91. 

-

-

~ ..._ _____________ ...... ....,....._ _ __. ..... ....__.,_,f,5t5 PERCENT -"OALSTRAl,N AT FAILURE 1--...L.--.1...-...1.--.1...-....1--1...--------I 

DEPTH SCALE 

1 to 100 Golder Associates 
LOGGED: AJC 

CHECKED: RB 



PROJECl ': 911-1726 RECORD OF BOREtiOLI; GA-12 SHEET t OF2 

~ LOCATION: 7517.021N; 9051.13.t E . BORING DATE: JULY 6-7, 1991 DATUM: MINE 

SAMPLER HAMMER, 63.5kg; DROP, 760mm · P(NETilATION TEST HAMMER, 63.5kg; DROP, 760mm 

,... 

0 SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, I w 0 RESISTANCE, BLOWS/0.3m k. cm/9 ...J C, 
...J X .... < z PIEZOMETER 
<"' tii ~ z -
Ow 0 a: Q ti OR 
"'a: ~ ...J w w g 
X Gj 11. ELEV. m 

,- w STANDPIPE 
Cl DESCRIPTION < ,______ 

~ ~ ~ SHEAR STRENGTH nal.V • + o-• WATER CONTENT, PERCENT 8~ INSTALJ.A TlON Ii:~ z .... a: DEPTH =i Cu, kPa ,__v. e U-0 Wp ~'M ~ 0 ~ z 9 < :5 
m .... (m) m ,o 20 30 "° "' 

r ... 0 
GROUND SURFACE 5 15.22 w--1-ROAD FILL 

' 
0 .00 50 reference 1 7 

light brown SAND and GRAVEL 514.62 00 Elev. ____ _ , .. 
0 .60 

515.80;_ ..... 

PEAT ~ Dark brown, fibrous PEAT and ----.a •••-,..-•• 513.42 50 
.. 

2 1 .. . .. 
I- 2 UPPER LACUSTRINE CLAY 1.80 00 

.. ·. :.1-- .. .. . .. .. 
Stiff, dark red brown, laminated SILICA 

.. .. 
CLAYEY SILT; moist to wet - SANO 

.. 
3 50 15 0 

00 MH .. - . .. 

... • 5 11 .22 Piez. 2 . :. -
UPPER SAND i t 4.00 

0:0 t>·.o·. - . .. 
0:0 .. 

l oose, medium brown SAND and ~-.o·. • 50 9 . .. 
0:0 00 

GRAVEL some sill 
:,_•. o·. - . .. 
0:0 .. 
'l:lla 
'ci la .. 
:,·. o·. 509.21 

'" 8 6.01 - .. 
RED TILL 50 

..... 
5 00 54 - BENTONITE 

Hard, medium red brown CLAYEY SEAL 

Sil T and SAND, some gravel; 
moist (Tl LL) 

8 .... . 
... . . 

0 z 
.... . 

~ !2 
. . . . . . - ..... 

a: ~ ..!... 
50 > 

w ::, 00 50 
.... . 

g; .... .. 
<~ v .... . :.:1-... 10 ffi ,,, -~ 
~~ 

~~ 
...... 

~ ~ 
.... .. 
.... .. 

w ...... 
::f 
0 ..... , 

...... 
... 12 { 

.... ::1--
7 50 114 0 MH ..... - 00 ...... 

v ..... 
H 

SILICA 
.... . 

SANO ·-··. .... . 
501.22 .. . ... 

I- 14 
.... 

LOWER LACUSTRINE CLAY 1-4.00 -5!-- . . . . . ' 
~ ..... 
~ ..... 

Hard, dark red brown. laminated ~ ~ ..... 
... . .. 

SILTY CLAY with occasional gravel - .... 
50 0 ..... 

dropstones and very thin to a 00 55 MH 
laminated layers of silt and fine ~ - ...... .. ,e sand; moist to wet 

~ ~ ·-·· .. 
~ .. .... .... .. 
~ ...... 

~~ .. .... 
~ 

.... .. 
·-··. 

~ ..... 
vv ..... 

..... 
I- 18 , v ..... 

496.92 .... . 
LOWER SAND 18.30 9 50 n ..... - 00 ..... 
Ve~ dense, medium brown SILTY : .... 
SA D grading down to coarse SAND .... 
with occasional laminations of .... .. 
silt and clay. . ... .. 

.... 20 ~-- -------------- ---- - - '--~-- '--- -- --- --- -- - '--- '--- - - - - -- -----~ .... 
CONTINUED ON NEXT PAGE 

0 
St 5 PERCENT AXlAI. STRAIN AT FAILURE 

DEPTH SCALE LOGGED: AJC 

1 to 100 Golder Associates CHECKED: RB 
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PROJECT: 91f-1726 

LOCATION: 7517.021N; 9051.131E 

SAMPLER HAMMER, 63.5kg; DROP, 760mm 

0 SOIL PROFILE 
w 0 -..J ::c .... 
~~ t;; 0 

2 ..J 
Q. ::ct;; Cl DESCRIPTION < 

~ 2 
z 
cf i 0 
a, .... 

(J) 

i CONTINUED FROM PREVIOUS PAGE 
20 ~---------------- 1:1: 

!i LOWER SANO CONT'D .. 
.. 

~; .. 
<~ .. 
ffi <I) 

.. 
~~ .. 

22 ~~ 
.. 
.. 

w .. 
:a 

ENO OF BOREHOLE 

2• NOTE: 
Borehole terminated in l ower 
Sand. 

29 

28 

30 

32 

3" 

38 

38 

~ 

DEPTH SCALE 

1 to 100 

RECORD OF BOREHOLE GA-12 SHEET 2 OF2 

~ BORING DATE: JULY 6-7, 1991 DATUM: MINE 

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, I RESISTANCE, BLOWSI0.3m k. cm/• ..JC, 
<z PIEZOMETER 

.Ii z-
er ' . ol;; OR 

g ELEV. w w E~ STANDPIPE a, - 2 ~ ~ SHEAR STRENGTH nal.V- + a-• WATER CONTENT, PERCENT INSTAUATION 
DEPTH :::> Cu, kPa ,.,.,,v. $ u -o Wp ~ WI 

0 a, 

z 0 <:5 ..J 
(m) a, 10 20 30 ~ 

~--- - - -~-- .,. __ -- --- - -- -------~-- -- -- -- -----s, 
. .. . 

SILICA 
.... 

SANO 
. ... . 
. .... 
. , .. 
. .... 

Piez. 1 ::::::. ::i--10 50 123 0 MH . . . . . . 
492.51 oa ..:..:...:..:.. 
22.71 WATER LEVEL IN 

PIEZ. 1 AT 
ELEV. 501.64m 
ANO IN 
PIEZ. 2 AT 
ELEV. 514.68m . 
ON SEP. 25/91. 

. 

. 

-

. 

. 

-

. 

. 
0 

s-ts PERCENT AXIAL STRAIN A TFAILURE 

LOGGED: AJC 

Golder Associates CHECKED: RB 
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PROJECT: 911-1726 

LOCATION: 7287.508N: 9153.832E 

SAMPLER HAMMER, 63.5kg; DROP, 760mm 

RECORD OF BOREHOLE GA-13 
BORING DATE: JULY24-31,1991 

SHEET 1 OF4 

DATUM: MINE 

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

a SOIL PROFILE 
w 0 ..., :c -

SAMPLES DYNAMIC PENETRATION 

1-------------..... -...--+--,-..--4 RESISTANCE, BLOWS/0.3m 

HYDRAULIC CONDUCTIVITY, 
k, Cm/9 I ..; (!) 

<z PIEZOMETER 
OR 

STANDPIPE 
INST ALLA TlON 

<"' Ow 
"'a: 
:c ti 
t::. 
w 
0 

- 0 

- 2 

- . 

... 8 

- 10 

.. ., 

ti 
:I 
C, 
z 
if 
0 a, 

!~ 

DESCRIPTION 

GROUND SURFACE 

Brown SILTY SAND. (FILL) 

RED TILL 

Hard, medium red brown CLAYEY 
SILT and SANO, some gravel; 
moist (TILL) 

... 
0 ..., 
C1. 

< ... 
< a: ... 
"' 

ELEV. -
DEPTH 

(m) 

525.25 
0.00 

523.75 
1.50 

E 
a: C') 

i w w a, 
::E ~ ::) 0 z ..., 

a, 

-
1 ~ PH -

-
2 ~ PH 

-

1--

3 50 PH 
1-- 00 

' ' 
SHEAR STRENGTH not.V- + o- • 
Cu, kPa rom.V , $ U -0 

' ' ' ' ~~ ..... _ ...... _ ___. __ .._ _ __._ ____ _._ _ ___. __ .._ _ _.._ _ _. .., ~ 
WATER CONTENT, PERCENT 8 a:i 

Wp ~ 'M < ~ 
10 20 30 <O 

Water level 
reference 
Elev. 
525.971m 

SILICA 
SANO 

.. . ·.· .. 

z cc 
g-1-----------------~5~1~4-~~~ 

10.87 

12 

- 18 

- 20 

LOWER SAND 

Dense, grey to brown SILTY fine 
SAND to SIL TY coarse SAND and 
GRAVEL with occasional cobbles. 

-----------------CONTINUED ON NEXT PAOE 

... ... .. 

-
• ~ PH -

1--

5 ~ PH -
1--

8 ~ PH -
----- - ------- -- ------------------ --- -- ------.. 

u t-_.._.._.._ ____________ _.___. ___ __...__._--41,5*5 PERCENT AXIAI.STIWN ATFAILUAE 1-_ _._ _ _. __ ..__...._ __ ..__..__ ______ -t 

DEPTH SCALE 

1 to 100 Golder Associates 

LOGGED: AJC 

CHECKED: RB 



PROJECT: 911-1726 

LOCATION; 7287.508N; 9153.832E 

SAMPLER HAMMER, 63.5kg; DROP, 760mm 

0 

RECORD OF BOREHOLE GA-13 SHEET2 OF4 

DATUM: MINE BORINGDATE: JULY24-31,1991 

PENETRATION TEST HAMME~ 63.5kg; DROP, 760mm 

SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, 

~ ~1-------------........... --+--..... ~ 
~[:! Iii 

SOIL PROFILE I RESISTANCE, BLOW$/0,3m k, cm/s _, (!) 

... ~ 
<z PIEZOMETER z-

en a: ::Ii 
:i: Iii (!) 
!i: ::Ii z 
~ ~ 

ID 

20 

.. 22 

... 28 
w 

~ 
~ 

.. ., 

.. 30 

a: 

~ 
i g 

.. 32 

... 34 

DESCRIPTION 

CONTINUED FROM PREVIOUS PAGE ~----------------
LOWER SAND CONT'D 

Dense, grey to brown SIL TY fine 
SAND to SIL TY coarse SAND and 
GRAVEL, occasional cobbles. 

BEDROCK SURFACE 

0 _, 
Q. 

< ... 
~ ... en 

ELEV. 
a: w w ' I ' ' ' ' I ID - ::Ii ~ SHEAR STRENGTH nat.V- + a-• WATER CONTENT, PERCENT 

DEPTH ::i Cu, kPa z _, 
(m) ID 

1----- - _..,._I--__ ._ __ 

488.06 
37.19 

-7 ~ PH -

-8 ~ PH -

9 50 PH - 00 

W 50 PH 
- 00 

11 RC • 

-.v.$ U•O Wp ~ WI 
10 20 30 40 

------------~--~--~-- ---

0~ 
E~ 
8 ai 
<s 

OR 
STANDPIPE 

INSTALLATION 

SILICA 
SANO 

~ ~ 38 

i 
White GYPSUM 

V 

tv v 
tv v 
tv v 
tv v 
tv v 
tv v 
tv v 

12 RC · ,.. 
8 ~ 
" g ., 
i-' 
::, 
C1. 
z 
~ ~ 40 

1;
~ "::~~ ..'.: RC • 

. . 1, RC • .,_.________________ ~--- - - ~- ~-- .... __ --- --- --- ·---~--~-- ---
CONTINUED ON NEXT PAGE 

--- -- --------
0 ~ __________________ ..... ______ .......... _ .st s PERCENT AXIALSTRAJNATFAILURE 1--..1..- .....1 ...... _..,__ _ _.. __ .__.._ ______ -t 

DEPTH SCALE 

1 to 100 Golder Associates 

LOGGED: AJC 

CHECKED: RB 



-------- -

P~ECT: 911-1726 RECORD OF BOREHOLE GA-13 SHEET 3 OF4 

~ LOCATION: 7287.506N; 9153.832E BORING DATE: JULY 24-31, 1991 DATUM: MINE 

SAMPLER HAMMER. 63.5kg; DROP, 760mm PENETRATION TEST HAMMER. 63.5kg; DROP, 760mm 

0 SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, I ~ 0 RESISTANCE, BLOWSI0.3m k, Cm/9 ..JC) 
J: <z PIEZOMETER < (/) t;; - ... E z-

Ow 0 a: (') 

' 
0 ... OR 

(/) a: ~ ..J w w g I I ~ffi 
J: t;; Cl. ELEV. STANDPIPE ,- C) DESCRIPTION < '---

ID 

~ ~ SHEAR STRENGTH nal.V . + o- • WATER CONTENT, PERCENT i5 '": Ii:~ z ~ INSTALLATION 
ii: i DEPTH ::> 9 Cu, kPa rem.V • $ U•O Wp ~ l',I 

0 ID 

~ 0 z <::s 
ID ... (m) ID 10 20 30 "° (/) 

- "° 
-CONTINUED FROM PREVIOUS PAOE - - - ~---r- ~ iii:: ---- 1--- -- - -- --- - ----- --- i--- - -- -- -----s-=::-

... .. ... .. 
Bedrock cavity infilled with 

15 RC ... 
SILT, SAND and GRAVEL ·-· 

I-- ·-· .. 
... .. ... - 42 18 RC ... ... .. - ... 

482. 12 ... .. 
V 43. 13 17 RC ... .. 

White GYPSUM vv - ... 
, " 481.36 ... 

- ... 43.89 11 RC 
... ... 

I-- ... 
.,. 

Bedrock cavity inlilled with 19 RC 
•• ' 

SILT, SANO and GRAVEL ... ... 
,__ ... 

... 4e ·-· 
20 RC ... 

NOTE: ,__ ... 
Gravel infill comprised of ... 
subangular to subrounded pebbles 

.. . 
21 RC 

... .. 
and cobbles of granite, 

... ... .. 
volcanics, carbonate, quartzite I-- ... .. 
and llypsum in all infilled ... 

- 4e cavities/zones. ... .. 
22 RC ... .. 

478.48 
... .. 

V 48.77 
... 

vv ... 
.. vv SILICA ... 
.., 

i vv SANO ... 
a: 

- I § White GYPSUM 
vv .,. 

50 vv ... ·.- -
g vv 23 RC ... 

... vv . .. ... 
vv ... 
", 474,04 ... 

51 .21 ... 
... 

- ... - 52 ... ... 
·-· ... 

Bedrock cavity infilled with ... 
SILT, SAND and GRAVEL 24 RC ·-· ... ... - 54 

... 
:. 1-... ... 

. ,. 
I-- ... 

25 RC ... 
I--

... .. ... .. 
58 Piez. 1 

... ... .. ... .. 
488.!58 

!58.89 :le RC ... 
OPEN VOID (Drill rods dropped) ... 

487.95 ... 
lf 57.30 ... 

SILT, SAND and GRAVEL 
487.34 

... 
~ 58 v v 57.91 

... 
... vv ... 

8 ~v ... 
~ v ... 

" "' White GYPSUM '-'V 27 RC ... 
~ v ... 

;... lv v .,• 
:, 
"- vv ... 
3; 

80 --- -------------- ~ ----- -- - - -- - -- --- --------- --- --- -- --
_____ .:,;...; 

~ 

~ CONTINUED ON NEXT PAOE 
---

~ 5♦5 PERCENT AXIAi. STRAIN ATFAILURE 
10 

DEPTH SCALE LOGGED: AJC 

1 to 100 Golder Associates CHECKED: RB 
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PROJECT: 911-1726 

LOCATION: 7287.508N; 9153.832E 

SAMPLER HAMMER, 63.5kg; DROP, 760mm 

0 SOIL PROFILE 
w 0 _, 

~ ·-< (I) § Ow 
(I) a: :I 0.. :i:tu (!) DESCRIPTION ~ ti: ::11 z 

if gj < 
0 a: 
a, .... 

(I) 

80 
CONTINUED FROM PREVIOUS PAGE ~---------------- lvv 
White GYPSUM lvv 

!vv 
", .. 

~i SILT, SAND and GRAVEL ::f 
~ ii: 

~i ~ e2 Grey CARBONATE 
~ 

§ 
END OF BOREHOLE 

04 

NOTE: 
- Matex was used in drill water 

to maintain circulation 
throughout drilling. 

88 - Piezometer screen interval is 
directly connected to 
underground workings noted by 
faint flow of air issuing from 
open piezometer following 
completion of installation and 
subsequent monitoring. 

88 

70 

72 

74 

78 

78 

80 

DEPTH SCALE 

1 to 100 

RECORD OF BOREHOLE GA-13 SHEET 4 OF4 

~ BORING DATE: JULY 24-31, 1991 DATUM: MINE 

PENETRATION TEST HAMMER. 63.5kg: DROP, 760mm 

SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, I RESISTANCE, BLOWS/0.3m k, cm/s _, (!) 
<z PIEZOMETER E z,:: 

a: .., 
' ' Qffi OR 

ELEV. w w g STANDPIPE a, .... .... - :I ~ ~ SHEAR STRENGTH nat.V. + a-• WATER CONTENT, PERCENT 8 ai INSTALLATION 
DEPTH ::, 

9 Cu, kPa rern.V • $ u.o Wp f------<>t!'.-- 'M z < :5 
(m) a, 10 20 30 40 

.,_ ___ - _ ... _ -------- -- --- --- ---~--~-- -- -- -- -----7.: ':-. 
27 RC 

... .. 

... .. 
464.29 .. . .. 

60.96 ... .. 
28 RC 

463.68 .. . .. 
61 .57 

5!-
... .. 

.. 
. .. .. 

29 RC ... ... 
... .. 

462.16 i:::_:~. 
63.09 WATER LEVEL IN 

PIEZ. 1 AT 
ELEV. 464.07m 
ON SEP. 25/91. -

-

-

-

-

-

-

-

-
0 

k5t5 PERCENT -'XIAL STIWN AT FAILURE 

LOGGED: AJC 

Golder Associates CHECKED: RB 
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-

~ 
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PROJECT: 911-1726 RECORD OF BOREHOLE GA-14A SHEET 1 OF2 

@ LOCATION: 7299.490N; 8348.537E BORING DATE: JULY 24-25, 1991 DATUM: MINE 

SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER. 63.5kg; DROP, 760mm 

0 SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONOUCTMTY, I UJ 0 RESISTANCE, BLOWS/0.3m k, Crn/S ..,c, .., :i: ... <z PIEZOMETER < (/) Iii E z-
Ow 0 a: "' ' 

0 ... 0A 
<Ila: ::E .., g >= ~ IL ELEV. UJ UJ STANDPIPE 
:i:l;j ID Cl DESCRIPTION < - ::E ~ ~ SHEAR STRENGTH nal.V• + a-• WATER CONTENT, PERCENT 8 ai INST ALLA TlON E:::E z ... 
~ a: < DEPTH ::> 0 Cu, kPa rern.V- $ U-0 Wp ~ WI < :5 

0 a: z .., 
a, ... (m) ID 10 20 30 "° (/) 

0 
GROUND SURFACE 514.00 Watt>rleWI 
ALLUVIUM 0.00 50 referenca 1 3 
Soft, grey CLAYEY SILT; moist 

00 Elev. .__ 
514.461m. 

513.00 
.. 1.00 BENTONfTE 

UPPER SAND .. SEAL ,__ .. 50 
... 

.. 2 00 3 ... 
2 Loose, light ~ey to brown, fine 

to coarse SA D, trace silt with 
.. ,__ ... 

interbedded layers of silt and .. ... 
clayey silt; wet .. . .. 

.. .__ . .. 

.. 50 C 
... 

.. 3 00 3 MH . .. .. 

.. .__ 
SILICA 

... 

• .. SANO ... 
.. . .. 
.. - . .. 
.. 50 

... 
.. • 00 3 ... 
.. ,__ ... 
.. . .. 
.. . .. 

8 .. .__ . .. 
.. 

50 0 
. .. .. 

.. 5 00 • MH ... 
a, .. .__ ... 
cr .. ... . . 
~ .. ... 
< .. ... 
::. ,__ ... 
I!! .. 506.10 50 

... 
8 "' 7.90 8 00 10 ... .. 

~ 
RED TILL .__ ... .. 

i .., ... .. 
~g ... .. 

Hard, medium red brown CLAYEY 
... 

>--
er SILT and SAND, trace to some 7 50 84 ( MH w gravel. (Till) 00 ~m~~1-" >--
::, SEAL 
< 

10 cr 
w 

i 
0. 

::: 
w ::. 

... 
0 ... ... 

... 
12 ... .._ 

...!... 
50 R SILICA ... 
00 SANO ... ... 

... 

... 
LOWER SAND ... 

14 
Very dense, medium brown, fine to S00.00 ... 
coarse SAND, some silt. .... 14.00 ... 
0.5m of very dense, brown, .... ... 
massive textured SANDY SILT, .... . .. 
some gravel overlying bedrock. .... . .. 
NOTE: .... ... 
Sand piped into augers. -.... ...!.. 

50 R ... 
00 

BEDROCK SURFACE .... 498.20 -5?-
... 

18 
rv v 15.80 ... 
tv v ... 
lv v ... 
lvv ... 
ivv ... 
IV V ... 

w White GYPSUM 
t-,,v ... 

z tv v ... 
0 

11 ~ 
t-,, v Piez. 1 

... 
tv v ... 

z tv v ... 
IV V ... 
tv v ... 
tvv ... 
lv v ... 
lv v ... 

20 ~----------------~ .::..t ---- - - ---- ._ __ -- --- --- - - - 1---
._ __ ._ __ --- -- -------· CONTINUED ON NEXT PAGE 

0 
s♦s PERCENT AXIAL STIWN ATFAILURE 

10 

DEPTH SCALE LOGGED: RB 

1 to 100 Golder Associates CHECKED: RB 
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PROJECl : 911-1726 

LOCATION: 7299.490N; 8348.537E 

SAMPLER HAMMER, 63.5kg; DROP, 760mm 

0 SOIL PROFILE 
w 0 _, :r: < en tu I-
Ow 0 
en a: :::E 

_, 
:r: tu 0.. 

Cl DESCRIPTION < 
~:::E 

z i ii: 
0 

,.,"' I-
en 

- 20 

~ a: 
al 

_s;~NTINUED FROM PREVIOUS PAGE ___ 
vv 

a: v v 
~w vv :a vv 

White GYPSUM w- vv 

~; vv 
vv 

::l , " 
- 22 w 

ENO OF BOREHOLE 2 
0 

NOTE: 
Maintained drill water 
circulation throughout bedrock. 

- 2• 

- 28 

- 28 

... 30 

... 32 

.. 34 

... 38 

... 38 

- 40 

DEPTH SCALE 

1 to 100 

RECORD OF BOREHOLE GA-14A SHEET 2 OF2 

~ BOA.ING DATE: JULY 24-25, 1991 DATUM: MiNE .. 

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, I RESISTANCE, BlOWS/0.3m k. cm/s _, Cl 
<z PIEZOMETER 

E z-
a: <') 

' ' . o>-- OR 
w 12 ~ffi ELEV. a, w STANDPIPE -- ~ i SHEAR STRENGTH nat.V• + o-• WATER CONTENT, PERCENT s; :::E INSTALLATION 

DEPTH ~ 0 Cu, kPa rom.V • GI U - 0 Wp ~ WI z _, <:::5 
(m) a, 10 20 30 40 

----- -- - -~----- -- --- ------ --- --- -- -- -- -----s-:::-. 
... .. 
••' 

... .. 

... 

... 

... 
492.05 

21 .95 
.:..:...'.J ...:.:. .... 

WATER LEVEL IN 
PIEZ. 1 AT 
ELEV. 498.62m 
ON SEP. 25/91. 

-

-

-

-

-

-

-

-

V •s,:ts PERCENT AXIAL STRAIN ATFIJLURE 

LOGGED: RB 

Golder Associates CHECKED: RB 
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PROJEC'r: 911-1726 

LOCATION: 7300.582N; 8347.555E 

SAMPLER HAMMER, 63.5kg; DROP, 760mm 

RECORD OF BOREHOLE GA-14B 
BORING DATE: JULY24·25,1991 

SHEET 1 OF 1 

-DATUM: MINE 

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

o SOIL PROFILE DYNAMIC PENETRATION 
0 t--------------.----.---t---,--.--t RESISTANCE, BlOWS/0. 

~ 
SAMPLES 

0 ~ 

HYDRAULIC CONOUCTMTY, 
k1 cm/s I ..1(!) 

<z 

:I! 
(!) 
z 
ii: 
g 

DESCRIPTION 

... 
n. 
< 
I-
< 
I[: .. 
(J) 

ELEV. 
I---
DEPTH 

(m) 

ffi w g 
"' ~ ~ :I! 
:l 9 z 

"' 

' ' ' ' ' ' . . ~~ ~_...., _ ___. __ ...,__ _ _., ____ ..._ _ ___. __ ...,___......__---l ,_w 
SHEARSTRENGTH n11.v, + o -• 
Cu, kPa rtm.V• $ u -0 

WATER CONTENT, PERCENT 

Wp ~WI 

10 20 30 ,00 

g~ 
< :s 

PIEZOMETEA 
OR 

STANDPIPE 
INST Al.LA. TlON 

0 
1-1--.. G::;AOUc=~N.:.:D:...;S::.:U~R.;;.F.:..:A.::;C:;;.E ______ -+,,.,....,,t--:~ 

ALLUVIUM 

514.03 
0.00 

Soft, grey CLAYEY SILT; moist 
513.03 

UPPER SAND 
.. 
.. 

1.00 

Waterlevet 1· reference 
Elev. 
514.533m. 

BENTONITE 
SEAL 

Loose. light ~ey to brown, fine 
to coarse SA D, trace silt with 
interbedded layers of silt and 
clayey silt; wet 

i 
ii: ., 
al a: 
a: g 
g; 
< I!! 
ffi"' 
~~ 0. .., 

~~ 
LU 

.. e 
:I 
() 

... e RED TILL 

Hard, medium red brown CLAYEY 
SILT and SAND, trace to some 
gravel. (TILL) 

END OF BOREHOLE 

._ 10 

"' 12 

.. 19 

... 20 

.. 

.. 

.. 

.. 

.. .. 

.. .. .. .. .. .. 

.. 

.. 

.. .. 

.. .. 

.. 

.. .. 

.. 

.. 

.. 

.. 506.13 
7.90 

504.83 
9.20 

SILICA 
SANO 

Plez.1 

... 
~-

WATER LEVEL IN 
PIE2. 1 AT 
ELEV. 508.94m 
ON SEP. 25/91. -

-

. 

. 

. 

. 
0 .,__..,_..,_.._ ____________ ....____..___......__.__...._--t~•5t 5 PERCENT AXIAL STRAIN AT FAILURE 1---'---....1--.1--......_ __ .,__..._ ______ -t 

DEPTH SCALE 

1 to 100 Golder Associates 

LOGGED: RB 

CHECKED: RB 



PRbJECT: 911-1726 RECORD OF BOREHOLE GA-15 SHEET 1 OF3 

~ LOCATION: 7255.881n; 8721.772E .. BORING DATE: JULY 1 H6, 1991 DATUM: MINE 

SAMPLER HAMMER, 63.5kg; DROP; 760mm PENETRATION TEST HAMMER, 63.5kg; DROP. 760mm 

r 
8 SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, I ~ RESISTANCE, BLOWSI0.3m k, cm/s ..J(!l 
:i: <z PIEZOMETER < (/) tii § ~ z- OR 

~tt! a: Q~ 
:I w ~ I I I STANDPIPE 

:ct;; a. ELEV. (D 
w ... w 

Cl DESCRIPTION i - ~ ~ i SHEAR SIBENGTH ..... v. + a-• WATER CONTENT, PERCENT e; INSTALLATION ti:~ z 
DEPTH ~ Cu, kPa rom.V· $ u.o Wp ~WI ~ ii: z 0 <~ 

0 ..J 

(D .. (m) (D 10 20 30 40 
(/) 

,... .. 0 
GROUND SURFACE 518.56 Water level 
ORGANIC SOIL and ROOTS. l.'->. 51i:?ll 1 ~· ~---~ 1-0.40 Elev 
UPPER LACUSTRINE CLAY - 518.908m. 

BENTONITE 
SEAL 

Firm, medium brown to grey brown, -
lnterbedded SIL TY SAN and 2 50 5 - 2 laminated CLAYEY SILT; moist 00 . . ·-
becoming wet below 7.Sm, - .. 

. . 

. . 

. . --
3 50 e 

.. 
00 .. -- . . .. • I, . . 

. . 

. . -
• ~5 

.. 

. . - .. 

. . 

- e 1-- (! 

5 50 • 0 MH 
00 

1--

Plez. 3 

1--.. ~ e 50 
e 00 

21 1-- S?-
510.06 

ii:~ 
UPPER SANO 8.50 

g"' Compact to dense, inter1ayered 1--
.. 

a: ~ fine to coarse SAND, trace to 7 50 12 
. . 

g ., some silt. occasional 00 . . 
< <5 inter1aminations of clayey silt; 

1-- .. 
- 10 a: :r .. -

w wet 
.. 

~ 
SILICA .. 

- SAND . . 
., 50 . . ., a 11 w - 00 . . 
2 
0 

.. 

. . 

. . 
- 12 .. -

9 50 37 0 MH .. 
- 00 .. 

. . 

. . 

. . 
.. ,. 504.56 

14.00 

.. 
I• . . 

RED TILL .. 
. . 
. . 

Hard, medium red brown CLAYEY 
SILT and SANO, some gravel. t:m: ~R 

. . 
(TILL) 

. . 

.. 

. . 
11 .. 

. . 

. . 

. . 

. . 

. . 

. . 

. . - 11 -0 .. 
z 1--
;;; ...!.!.. 

50 > ) MH . . 
~ 

00 50 .. 
::c .. 
w .. 
~ . . 

~ 
. . 

20 ----------------- ---- - - -- --- --- -- --- ------ ------ --- --- -- ~----- ~ -z CONTINUED ON NEXT PAOE 
0 5-t5 PERCENT 11X1A1. STIWN ATFIIJLURE 
1 . 

DEPTH SCALE LOGGED: AJC 

1 to 100 Golder Associates CHECKED: AB 
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PROJECT: 911-1726 

LOCATION: 7255.881n; e121.n2E 

SAMPLER HAMMER, 63.5kg; DROP, 760mm 

0 SOIL PROFILE 
w 0 
..J 

~ ,( (/J .... 
ow g 
Cl) a: 2 Cl. :x: t; (!) OESCRIPTlON < :i: 2 z .... 
~ ii: ~ 0 

Cl) ~ 

20 
JX?NTINUEO FROM PREVIOUS PAGE ___ 

RED TILL CONT'D 

22 

CRETACEOUS CLAY 

24 Hard, light to dark grey. massive I, 

to laminated bedding, CLAYEY SILT I, 

and SAND, trace to some gravel; 
moist 

:ze 

28 CRETACEOUS SAND 

2 
i'c 

Dense, light grey, siliceous, ~2 fine to medium SAND; wet a: -w"' g~ 
<:,: 

30 a: - NOTE: 

~~ Sand piped into casing. 

;~ 
~ z 
0 

32 

3,4 

3& 

CRETACEOUS CLAY (CONT'D) 

3& Hard. light to dark gre6' massive 
to laminated bedded LAVEY SILT 
and SAND, trace gravel; moist 

40 -----------------CONTINUED ON NEXT PAGE 

DEPTH SCALE 

1 to 100 

RECORD OF BOREHOLE GA-15 SHEET 2 OF3 

~ BORING DATE: JULY 11-16, 1991 DATUM: MINE 

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, 

I RESISTANCE, BLOWS/0.3m k, Cm/S ..JC) 
<z PIEZOMETER 

~ z-
a: 

' ' ' ' ' . ' Q~ OR 

ELEV. w w g .... w STANDPIPE - Cl) 

~ ~ SHEAR STRENGTH NI.V • + Q • • WATER CONTENT, PERCENT g: 2 INSTALLATION 
DEPTH :) 0 Cu, kPa r«n.V • $ U-0 Wp ~WI < 5 z ..J 

(m) Cl) 10 20 30 40 

---- - - ----- --- -- --- --------- --- --- --- -- ------:--:-
.. 
. . 
. . 
. . -

12 50 > . . 
00 50 .. - : 

.. 

. . 

. . 
495.!56 .. 

23.00 

BENTONfTE 
SEAL 

:ii: 50 R 00 .. 
. . 
. . 
. . 
. . 

I• . . 
. . 
. . 
. . 
. . 

491.06 .. 
27.50 14 50 75 0 MH . . 

00 - .. 
. . 
. . 
.. 
.. 
. . 
.. 

SILICA 
.. 

SANO 
.. 

I-- . . 
~ AS : 

.!!.. ws .. 
.. 
.. 
.. 
. . 

,__ .. 
,.!!... ws .. 

. . 

. . 

. . 
- .. 
18 ws .. 
- Piez. 2 .. .i-

. . 

. . 

. . 
,-- DAY . . 
...!.!. ws .. 

. . 

. . 

.. 

. . 
481.98 .. 

50 > 36.!56 .ill. 00 50 . . 
.. 
. . 

..5:(--
BENTONfTE 

,_ 
SEAL ... 

. .. 

... 

. .. 

::n:: 50 R 0 MH 
... 

00 _____ .;..;.:..~ ----- - -- --- --- --- --- --- - - - --- --- -- -- --
0 sts PERCENT AXIAL STRAIN AT FAILURE 

LOGGED: AJC 

Golder Associates CHECKED: AB 
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PROJECT: 911-1726 

LOCAfiON: 7255.88tn; 8721.TT2E 

SAMPLER HAMMER, 63.5kg; DROP, 760mm 

0 SOIL PROFILE 
w 0 
-' J: < 0) Iii § Uw 
0) a: ::Ii a. :i::t;; (!I DESCRIPTION < Ii: ::Ii z 

ii: i ~ g ,_ 
(JJ 

"° 
CONTINUED FAOMPREVIOVSPAOE - ---------------CRETACEOUS CLAY CONT'D 
Hard, light to dark gr~. massive 
to laminated bedded LAVEY SILT 
and SAND. trace gravel, trace 
black carbon (wood): moist 

-42 

NOTE: 
Majority of gravel clasts were 
irregular shaped iron sulphide. .. 

<e 2 
~o 

~ 

a: :!: 

~5 
< :z: 
a: -ww 

~~ 48 
=:: cc ,;, ... 
:I z 
0 

50 

S2 

54 

END OF BOREHOLE 

5e 

58 

eo 

DEPTH SCALE 

1 to 100 

RECORD OF BOREHOLE GA-15 SHEET 3 OF3 

@ BORING DATE: · JULY.11-16, 1991 DATUM: MINE 

PENETRATION TEST HAMME~. 63.5kg; DROP, 760mm 

SAMPLES DYNAMIC PENETRATION HYDRAUUC CONDUCTMTY, I RESISTANCE, BLOWS/0.3m k. cm/1 -' Cl <z PIEZOMETER 
~ z-

a: 0~ OR 

ELEV. w w g I I 
E~ STANDPIPE a, .__ 

::Ii ~ ~ SHEAR STRENG°™ nat.V . + Q • • WATER CONTENT, PERCENT 0 . INSTALLATION 
DEP™ :::) 9 Cu, kPa rom.V• 61 U·O Wp f---------o1L--wi om 

z <:3 
(m) a, 10 20 30 "° 

~--- - - - ~- - --- -- --- ------ --- --- --- - - -- ~- ----~ 
.. 
. . . .. 

... ... 

... 

. .. 

. .. ·-... 

. .. 

= 50 50/ . .. 
DO .09 . .. 

... 

. .. 

. .. 

. .. 

. .. 

. .. 

. .. 

. .. 
SILICA ... 
SANO .. 

::z:i: 50 50/ 
.. .. 

DO .10 
. .. 
. .. 
. .. 
. .. 
... 
... 
... 
... 
.. . 
. .. 
... 
. .. 

:ii: 50 50/ 0 MH 
... 

DO .13 ... 
. .. 
. .. 
. .. 
... 
. .. 
. .. 
. .. 
. .. 
. .. 
. .. 
. .. 
... 
. .. 
. .. 
. .. 

Piez. 1 ... 
. .. 
. .. 
. .. 

I• ... 
. .. 
. .. 

463.70 -
54.86 PIEL 2DRY AT 

ELEV. 482.90m. 
WATER LEVEL IN 
PIEZ. 1 AT 
ELEV. 481 .19m 
AND IN -
PIEL 3 AT 
ELEV. 510.nm 
ON SEP. 25/91. 

-
0 

s-ts PERCENTAXIALSTIWNATFAILURE 

LOGGED: AJC 

Golder Associates CHECKED: RB 
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PROJECT: 911-1726 RECORD OF BOREHOLE GA-16 SHEET 1 OF2 

DATUM: MINE LOCATION: 7099.000N; 8S35.434E 

SAMPLER HAMMER, 63.5kg; DROP, 760mm 

SOIL PROFILE 

DESCRIPTION 

I-
0 
...J 
ll. 

~ 
~ 
I-
rt) 

ELEV. ._ 
DEPTH 

(m) 

SAMPLES 

E 
a: C') 

w g w 
al 

~ i ~ ::, g z 
"' 

_ o l-l-~G~ROU=~N~O"-"S~U~A~FA~C~E=---------+--1-=5~19~-~:;a.:;.11-~ 
.... 0.00 

- 2 

... . 

'" e 

• 12 

14 

>- 18 

18 

UPPER SAND 

Loose to compact, medium brown 
SAND and SANDY SILT, trace 
gravel, occasional thin silt and 
clayey silt layers; moist. 

BEDROCK SURFACE 

~ Grey, fractured CARBONATE 

I!: 
z NOTE: 

Lost drill water circulation in 
bedrock. 

-
2 50 

00 -

-
5 ~ 28 

-

501.83 
17.40 

BORING DATE: JULY 1EH7,1991 

- PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

DYNAMIC PENETRATION HYDRAULIC CONOUCTMlY, 
RESISTANCE, BLOWS/0.3m k. cm/s 

' ' ' ' 
SHEAR STRENGTH nat.V. + a-• WATER CONTENT, PEFICENT 
Cu, kPa rem.V- '8 u-0 Wp ~ 'M 

10 20 :lO 40 

I _, '-' 
<z 
~;:: 
i= ffi s: 
<j 

PIEZOMETER 
OR 

STANDPIPE 
INSTALLATION 

Water level 
reference 
Elev. 
519.962m. 

BENTONITE 
SEAL 

SILICA 
SANO 

Plez. 1 

::: :. -

... ·:. -

...... -

~ 
;!, ------- -- ------------------ -- --~ 20 0 CONTINUEDONNOOPAGE ______ - -- -c!i 1-.... ..... __ ,__ _____ .__~ 

----- -
1--..._ ......... _____________ ...._ ....... __ .....,,_._....1._.,s-ts PERCENT AXW.STRAJN ,\TF-'ILURE 1--.....1.--...... -....L. __ ._ _ __,,_....,.,__ ______ ... 

DEPTH SCALE 

1 to 100 Golder Associates 
LOGGED: AJC 

CHECKED: RB 
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PROJECT: 911-1726 

LOCATION: 7099.000N; 8535.434E 

SAMPLER HAMMER. 63.5kg; DROP, 760mm 

0 SOIL PROFILE 
w 0 
..J 

ffi <"' Ow 
C/la:: :I 
J:l;j 

i~ DESCRIPTION li:::1 
~ ~~ 

n 

~ w CONTINUED FROM PREVIOUS PAOE 
I- 20 ~~ 

.,_ ________________ 

l ~ END OF BOREHOLE 
., 
:i: a .. 22 

I- 24 

..... 29 

,- 28 

- 30 

- 32 

.. ,.. 

.. 3(1 

... 3(1 

40 

DEPTH SCALE 

1 to 100 

I-
0 
..J 
Q. 

< 
I-

~ 
I-

"' 

~ 

RECORD OF BOREHOLE GA-16 SHEET 2 OF2 

~ BORING DATE: JULY 16-17, 1991 DATUM: MINE 

PENETRATION TEST HAMMER. 63.5kg: DROP, 760mm 

SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTMTY. I RESISTANCE, BLOWS/0.3m k, cm/s 
..JC) 
<z PIEZOMETER 

~ z-
a: ' 

0 I- OR 
w g j:: ~ ELEV. "' 

w STANDPIPE - :I ~ ~ SHEAR STRENGTH ,,._y . + a- • WATER CONTENT, PERCENT 8 ai INSTAUATION 
DEPTH => Cu, kPa rom,V • $ U-0 Wp ~ Wt z 0 < :5 ..J 

(m) "' 10 20 30 40 

'--- '--- ---.,_ ___ - - _.,_ __ o--- -- --- --- --- -- -- -----□ ...... 
498.81 .. . . ' • 

20.42 WATER LEVEL IN 
PIEZ 1 AT 
ELEV, 500.65m 
ON SEP. 25/91 . 

-

. 

. 

. 

-

. 
0 

sts PERCENT AXIAl.STIWN ATFAILURE 

LOGGED: AJC 

Golder Associates CHECKED: RB 



-- --

PROJECT: 911-1726 RECORD OF BOREHOLE GA-17 SHEET 1 OF 4 

~ LOCATION: 6572.390N; 76IT.688E BORING DATE: AUG. 1-6, 1991 DATUM: MINE 

SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

r-
0 SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, I w 0 RESISTANCE, BLOWS/0.3m k, cm/s ...JC) 

...J :x: t; <z PIEZOMETER < (I) t;:; - ~ z-
Ow a: 0~ OR 
(I) a: ::E ...J w '! 
:x:t;:; ll. ELEV. m w E~ STANDPIPE 

r C, DESCRIPTION ~ - ::E ~ ~ 
SHEAR STRENGTH nat.V· + 0-• WATER CONTENT, PERCENT 0 . INSTALLATION t::e z 

a: ~ DEPTH ::) Cu, kPa rtm.V• $ u -o Wp ~WI 
om 

~ 0 z <~ 
m I- (m) m 10 20 30 <O 

(I) 

GROUND SURFACE 532.37 Watsr level S "":7 ,- 0 0.00 - yy reference 
RED TILL 

~ 
Elev. .,. 
532.841m ... 

Hard, medium red brown CLAYEY 
... 

SILT and SANO, some gravel; 
... 

moist (Till) -~y ... .. 
~y 

... .. 2 

... 
~ 

.. . .. .. . .. ... .. - SILICA 

... .. 
-~ 1 50 PH SANO 

... .. 
00 ... .. 

[ - ., . 
,- • ... ... ... ... ... ... 

~ 
... .. 

y ... .. e 
~y 

.. . .. -
50 BENTONITE 2 00 PH - SEAL 

~ 

--~ 

~ 
••' .. ... a ••' .. ... .. ... .. ... .. 

i - ... .. 
VJ 

3 50 PH D 
... .. 

~ ~ 00 
MH ... 

a: t --- ... .. - 10 ~- ... 
i"' ... 
g~ .,. 

a: ... ... ... 
z ... ... ... - 12 ... --- 50 

SILICA ... 
• 00 PH SANO ... - ... ... 

... ... ... .. ... 1• .. . .. 

... ... 

... .. 
Becomes dark reddish brown, ... .. 
massive CLAYEY SILT and SAND -below 15m. 50 

... .. 
5 DO PH ... .. - ... .. ... 18 .. . ... ... ... ... ... 

. ,. 
f ~ 18 

514.37 ... 
18.00 ... 

..= LOWER SAND ... .. 
8 Dense medium brown Sil TY SAND ... 
" with occasional thin clayey silt ... .. 
"' layers and laminations. .. . .. 
,.: ... .. 
::, : ... 
Q. .. 
z --- --- '---'---

._ __ --- --~-----~.....:.:'-< .. 20 ~---------------- ~--- - - .__ ,_ __ 
i--- -- ---... CONTINUED ON NEXT PAGE 

~ 0 
h5* 5 PERCENT AXIAL STRAIN -'TFAJLURE 

DEPTH SCALE LOGGED: AJC 

1 to 100 Golder Associates CHECKED: RB 
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PROJEC1: 911-1726 

LOCATION: 6572.390N; 7677.688E 

SAMPLER HAMMER, 63.5kg; DROP, 760mm 

0 SOIL PROFILE 
w 0 _, :c < (/) Iii Ow (/) cc ~ 
:c Iii (!) DESCRIPTION ~~ z 

if w 
0 0 en 

20 
CONTINUED FROM PREVIOUS PAOE ~----------------
LOWER SAND CONT'D 

22 

2• 

2e NOTE: 
Lost drill water circulation at 
18.9m and regained circulation 
with addition of REVERT drill 
water addative. 

i .; 
~ 

28 
~ 
~ 
z 
~ 
~ ., z ., 

a: 

I 30 
LOWER TILL 

32 Hard. light ~rey brown, massive 
textured to aintly laminated 
CLAYEY SILT and SAND, some 
~avel; moist. (TILL) 

ravel clasts consist of 
subangular to subrounded pebbles 
of falsie to mafic volcanic. 
quartzite, granite, carbonate and 

34 gypsum. 

3e 

,-

i 38 

§ 
g 

<O -----------------CONTINUED ON NEXT PAOE 

DEPTH SCALE 

1 to 100 

9 
0.. 

< 
~ cc 
I-
(/) 

r, 
: 
: 
: 
: 
: 

.. 

.. 

.. 

.. 

.. 

.. 

., 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
·. .. 
', .. 
', .. 
', .. 
·. 

.. .. 
·, 

.. 

.. 

.v 

.v 

. v 

'- ~ 

·"' 

-~ 

-~ -~ 
-~ 

-~ 

-~ 
-~ 

RECORD OF BOREHOLE GA-17 SHEET 2 OF4 

~ BORING DATE: AUG. 1-6, 1991 DATUM: MINE 

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, I RESISTANCE. 8LOWS/0.3m k, cm/s _, (!) 
<z PIEZOMETER E z-

cc C') 

' ' ' ' ' ' ' ' Qsj OR 
w g 

ELEV. en w I- I- STANDPIPE ------ ~ ~ ~ SHEAR STRENGTH NllV· + o-• WATER CONTENT. PERCENT s ai INSTALLATION 
DEPTH :::> 0 Cu, kPa rtm.V • $ U•O wp ~ WI z < :5 _, 

(m) en 10 20 30 ~ 

~--... - - --- ~-- ---- -- --- --- ---'---'--- '--- --- -- -----s~. 
·-· .. 
... ... - 50 

...!.. PH ... 
DO ... 

... ... 

.,. '• ... 

. .. 

. .. 

. .. 
••' ... ... ·:1 • .. . .. - 50 . , . ., 

7 PH 0 MH - DO ., . 
., . 
... ... 
'•' 
, .. '• .. . .. 
... ... 
.. . 
... - ., . 

50 a DO PH ... 
- ., . .. ... 

... ... 

.. . ... 

.. . .. 
502.37 

... 
30.00 

... .. 
SILICA ... .. - SAND ... .. 

9 50 PH ... 
DO - ., . ... 

. , . .. ' 
••' ... .. ... ... ... .. 
••' 

.,. - .. ' .. ... 
10 50 PH ... .. 

DO - ... 
... ... ... ... 
... 
... 
... ... 
... - ... 

11 RC PH ... - .,. 
... .. ... .. ... .. .. ... 

12 RC PH ... ... ... .. 
,, . .. 

-5!-- ... .. - ... .. 
13 

50 PH .,_ ___ - QC L..- '--- '--- -- --- --- ---,_ __ ..._ __ ~-- - -- -- _____ .;,;,..;..;; 
0 

5-t5PERCENTAXIALSTIWNATFAILURE 

LOGGED: AJC 

Golder Associates CHECKED: RB 



PROJECT: 911-1726 

LOCATION: 6572.390N; 7677.688E 
. . 

RECORD OF BOREHOLE GA-17 
BORING DATE: AUG; 1-6, 1991 

SHEET 3 OF 4 

DATUM: MINE 

SAMPLER HAMMER,-63.:Skg; DROP, 760mm PENETAATION TEST HAMMER, 63.5kg; DROP, 760mm 

w 
..J 
< a, 
Ow 
a, a: :x:l;j 
li: ::i 
~ 

... 40 

.. 42 

.. 52 

... 5a 

.. S8 

~ ~ S8 

,_; 

8 
"' (/) 

,_; 
::, .. 
z < ... eo .... 

SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYORAUUC CONDUCTIVITY. 
8 :x: ~-------------------------- RESISTANCE, BLOWS/0.3m k, Cm/S 

... .Ii 1;; 
::i 
(!) 
z 
ii: 
0 
II) 

0 a: 
' ' ' ' ..J g Q. ELEV. w w 

II) 
DESCAIP110N < 1-- ::i ~ i SHEAR STRENGTH nolV • + a-• WATER CONTENT, PERCENT 

i DEPTH ::, 0 Cu, kPa rem.V • $ U -0 Wp ~ WI z ..J ... (m) II) 10 20 30 40 a, 

CONTINUED FROM PREVIOUS PAGE ~---------------- ~--- - - .__ ~-- .___ -- - -- --- ___ ...._ __ .._ __ L---

LOWER TILL CONT'D 

BEDROCK SURFACE 

White GYPSUM 

Bedrock cavity inlilled with 
light to medium brown SIL TY SANO, 
some gravel. 
Gravel clasts consist of 
quartzite, sandstone, carbonate 
and granite . 

White GYPSUM 

13 ~ PH 

.._ 

.._ 
14 ~ PH .._ 

.._ 
15 ~ PH -

.._ 
483.37 

V 

tv v 
tv v 
tv v 
tv v 
fv v 
tv v 
lvv 
tv v 
tv v 

49,00 

tv v 480.55 
51,82 

474.46 
V 57.9 1 

tv v 
lv v 
tv v 
tv v 

16 AC • 

17 ~ .._ 

16 ~ PH 

10 AC • 

lv v 472.93 -

----------------- ffl _ 59~~ 20 

AC • 

_._ ____ ~--Ii---
CONTINUED ON NEXT PAGE 

0 

------ --------~--

I ..J(!) 
< z z-
0 ti 
E~ 
om 
< :5 

PIEZOMETER 
OR 

STANDPIPE 
INSTALLATION 

SIUCA 
SANO 

-------
~ .,.._..._..._..._ _____________ ....__..___ .... .._...._,__._-1'51 5 PERCENT AXJALSTRAIN AT FAILURE 1--...1.--..._ _ _. __ ..._ _ __. .... _,._ ___ ___ -t 

DEPTH SCALE 

1 to 100 Golder Associates 
LOGGED: AJC 

CHECKED: RB 



PROJECT: 911-1726 RECORD OF BOREHOLE GA-17 SHEET 4 OF 4 

~ LOCATION: 6572.390N; 76n.688E BORING DATE: AUG. HS, 1991 DATUM: MINE 

SAMPLER HAMMER, 63,5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP. 760mm 

r. 

0 SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAUUC CONDUCTIVITY, I w 0 RESISTANCE, BLOWS/0.3m k, Cm/$ ...JC, 
...J ::c <z PIEZOMETER < (/) tu .... ~ z-
(.) w 9 a: 

' ' ' ' ' 
0 .... OR 

(/) a: ::E a.. ELEV. w w g ~ffi STANDPIPE 
::c tu (!l DESCRIPTION < - a, 

~ ~ SHEAR STRENGTH nat.V• + o-• WATER CONTENT, PERCENT 5~ S: ::E z ::E INSTALLATION .... ::i Qa, 
w ii: ~ DEPTH Cu, kPa .-.m.V- $ U-O Wp ~ WI < j 
0 0 z ...J 

a, .... (m) a, 10 20 30 40 (/) 

,- "° 
.._CONTINUED FROM PREVIOUS PAGE __ _ .~ ---- - --- --- -- - -- --- - -------- --- -- - - - -- -----s~. 

-~~ -~ 20 RC 
... .. ... .. .. . - .. . 
.. . .. 
.. . .. 

. . ~ ... .. 
- 02 Bedrock cavity infilled with 

-~~ ... 
:·:· -:> .. . 

light brown CLAYEY SILT and SAND, 
... 

some gravel. 21 RC ... .. 
Gravel clasts comprised of 

... .. 
quartzite. sandstone, carbonate, 

. . ~ ... 
gypsum and granite. :> .. . 

,;. 
... ... ... .. .. 94 1-- .. . 

. -~ .. . .. 
:~v ... .. 

... .. ... .. 
:~v .. . .. 

22 RC ... .. 
.. . .. 

... 68 .. . v ... .. 
., 0 . -~ IC Z 

... .. 
~ ii: -~~ .. . .. 

§i -~~ ... .. 
- ... .. 
23 50 .. . .. 

464.70 DO .. . .. ... .. 

~ 
67.67 ... .. 

,- 68 ... .. 
:.... 
::: ... .. .. 
::: ... .. 
:.... ... .. 

Grey CARBONATE and massive to ~ ... .. 
'-' disseminated sphalerite ~ 

.. . .. 
mineralization. ~ 

... .. 
:::: .. . .. 

- 70 ~ ... .. 
:.... 
~ 24 RC 

... .. 
:::: ... .. 
~ 

:::: ... .. 
:::: Piez. 1 ... .. 
~ ... .. 
:::: ... .. 
:::: ... .. - 72 ::: ... .. 
~ 

:::: ... .. 
~ ... .. 
::: .. . 
:.... 459.22 ~~ 

END OF BOREHOLE 73.15 WATER LEVEL IN 
PIEZ. 1 AT 
ELEV. 493.39m .. 74 NOTE: ON SEP. 25/91. -

Maintained drill water 
circulation with Revert. 
Ho le flushed with chlorine bleach 
on completion. 

- 78 -

- 78 

- "° -
0 

5*5 PERCENT AXIAL STRAIN AT FAILURE 

DEPTH SCALE LOGGED: AJC 

1 to 100 Golder Associates CHECKED: RB 



PROJECT: 911-1726 RECORD OF BOREHOLE GA-18 SHEET 1 OF2 

@ LOCATION: 7780.544N; 9273.828E BORING DATE: JULY9,1991 DA.TUM: MINE 

SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP. 760mm 

0 SOil PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONOUCTlVITY, I w 0 RESISTANCE, BLOWS/0.3m k, cm/s ..JC, 
..J ::c < z PIEZOMETER < en ti § E z-
Ow a: "' ' ' ' 

olii OR en a: ::E w g r :ct;; Q. ELEV. CD 
w ~~ STANDPIPE 

C, DESCRIPTION ~ 
._ ::E ~ ~ SHEAR STRENGTH ,,._v. + a-• WATER CONTENT, PERCENT Bm INSTAUA TION Ii: ::. z 

a: ~ DEPTH ::, 0 CtJ, kPa rtm.V • $ U · O Wp ~ WI ~ 0 z ..J < :s 
CD .... (m) CD 10 20 30 40 en 

,- ... 0 
GROUND SURFACE s,1.n 
ORGANICS 

~ ~ -~I 

~a Water level 
0.20 1 reference ,__ 

Elev . .5L 
518.121nl. 

RED TILL BENTONITE 
SEAL ,__ 

2 50 
.. .. 

00 25 .. ... 2 Hard, medium to red brown CLAYEY ,__ 
SILT and SANO, some gravel; .. 
moist (TILL) . . 

. .. 
I-- ... 

3 
50 33 SILICA 
00 SANO .. ,__ 

... • .. 
.. - 50 
.... 

• 00 33 .. ,__ .. ... 

.. 
.... a Piez. 2 

. . .. . .. 
. . 

..... 

..... 

.... -....L 50 R ... a 00 

" BENTONITE ;!, ., 

~ a: SEAL 

!! 
<I!! - 10 a: </) 

w~ 
~ _, 

~5 '--
"':,: a 50 &4 w ,._ 00 

~ 
.... 
.... 
.... 
.... .. - 12 ., .. .. 
.... .. 

504.n ..5?-
.... 
.... .. 

.. 13.00 . ... 
LOWER SANO .. . ... 

~ 50 > ..... 
~ 14 Very dense, light grel to grey 

.. 00 50 ,, ., .. 
brown, interbedded ILTY SANO and 

.. . ... .. 
medium to coarse SAND, some 

.. .... . . 
gravel to gravelly. trace silt; 

.. .,., .. 
wet 

.. . ... 
SILICA 

..... 
SANO ..... 

.... 
... 1a 

.. . ... ·.·.,_ 
. ..... .. ,, .. .. 

.. . .. . .... ' • .. ,__ 
50 > b 

. ... 
.. a MH ,__ 00 50 

.... .. 
.. .... 
.. . ... 

§ 
.. .... 

... 1a NOTE: .. . ... 
... Sand tended to pipe during .. .... .. 
8 drilling. .. . ... .. 

.. .... .. 
" .. Plez. 1 .... ·. 
</) .... 
... .. . ... 
:, 

~ .. . . . ... 
;!, 

.. 
'T 20 ~---------------- -~--- vis ... _ .._ __ ._ __ -- --- ------~--c.. _ _ -- -- -- -----"--' 

;!. a: CONTINUED ON NEXT PAGE 
~ ... 0 

5* 5 PERCENT AXIAi.STRAiN ATFAILURE 

DEPTH SCALE LOGGED: AJC 

1 to 100 Golder Associates CHECKED: RB 



r 

r 

,., 

" ,,, 

PROJECT: 911-1726. 

LOCATION: 1780.544N; 9273.828E 

SAMPLER HAMMER, 63.5kg; DROP, 760mm 

0 SOIL PROFILE 
w 0 _, 

~ ~ f3 >-
0 

en a: :i: 
_, 
CL rt;; C, DESCRIPTION < li::i: z 

ii: i ~ og >-
z "' 
~ CONTINUED FROM PREVIOUS PAGE .. 20 ~----------------a: 

LOWER SAND CONT"D 
~w 

ffi8 .. 
!~ ;( Q. . 
"1 w END OF BOREHOLE .. 22 :I u 

Borehole terminated in sand. 

>- 24 

.... 2e 

>- 28 

... 30 

>- 32 

.. 34 

.. 38 

.... 38 

.. "° 

DEPTH SCALE 

1 to 100 

RECORD OF BOREHOLE GA-18 SHEET 2 OF2 

~ BORING DATE: JULY9,1991 DATUM: MINE 

PENETRATION TEST HAMMER, 63.5kg ; DROP, 760mm 

SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, I RESISTANCE, BLOWS/0.3m k, Cm/9 _, C, 
<z PIEZOMElER 

~ z-
a: Qlii OR 

ii ' ' ' ' ' ' ' ' ELEV. w w ... w STANDPIPE ID --- :i: ~ i SHEAR STRENGTH nOI.V- + o-• WATER CONTENT, PERCENT B~ INSTALLATION 
DEPTH ::) 0 CU, i<Pa ,..,,.v . GI U-O Wp ~ WI z _, <~ 

(m) ID 10 20 30 "° 
~---- - - ---,_ __ ---- -- --- --- ---~-- ~-- '--- -- -- -----ra .... . 

9 ws ... . .. ..... 
.... . 

496.21 11n 50 > .... . 
21.56 

00 50 

WATER LEVEL IN . 
PIEZ. 1 AT 
ELEV. !S05.25m 
ON SEP. 25/91. 
WATER LEVEL IN 
PIEZ. 2 AT 
ELEV. 517.!SOm 
ON SEP. 18/91. 

. 

. 

. 

. 

. 

. 
0 

s♦s PERCENT AXIAi.STRAiN ATFAJLUAE 
10 

LOGGED: AJC 

Golder Associates CHECKED: RB 



r 

8 
"' ., 

PROJECl: 911-1726 RECORD OF BOREHOLE GA-19 
BORING DATE: JULY6,t991 

SHEET 1 OF1 

DATUM: MINE LOCATION: 7266.212N; 10105.579E . 

SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

o SOIL PROFILE DYNAMIC PENETRATION SAMPLES 
0 .,_------------..-----+--,-._.-f RESISTANCE, BLOWSIO. 

~ 
:::E 
(!) 
z 
ii: 
~ 

DESCRIPTION 

,_ 
9 
Q. 

< ,_ 
< a: ... 
t/l 

a: 
ELEV. w 

a, 
~ :::E 
DEPTH :::, 

z 
(m) 

E 
C') 

w g 

~ ~ 0 _, 

. ' ' ' 
SHEAASTRENGTH notV • + o-• 
Cu, kPa rom.V • 61 U-O 

a, 

.,_ ol-+-+-=G~RO=U~N~D~S~U~~~A~C~E=---------+.,"TTt-''-'-i:'~ 517.28 
0.00 

~5 

I- 2 

I- • 

... 5 

... 5 

10 

• 12 

,. 

.,_ 15 

15 

20 

ALLUVIUM 
Loose, light brown SILT and SAND, 
some gravel. 

UPPER LACUSTRINE CLAY 

Soft to firm. dark red brown, 
laminated CLAVEY SILT with minor 
fine sand and silt laminations; 
moist to wet. 

RED TILL 

Very stiff, medium red brown 
CLAYEY SILT and SAND, some 
gravel; moist. (TILL) 

White GYPSUM 

~ NOTE: 
~ Drill water circulation retained 
z throughout bedrock. 

END OF BOREHOLE 

V 

vv 
vv 
vv 
vv 
vv 
v v 
vv 
vv 
vv 
~ v 
~v 
~v 
~v 
'-'V 
~v 
~v 
'-'v 

1 

----
515.98 

1.30 -2 ~2 

----

-
3 75 

TO -
-• 75 

TO .__ 

.__ 

5 
50 5 00 .__ 

509.78 
7.50 -5 50 20 00 .__ 

.,__ 
1 50 27 00 -

506.78 
10.50 ~ 50 

00 

502.04 
15.24 

HYORAUUC CONDUCTIVITY, 
k. em/s 

' ' . ' 
WATER CONTENT, PERCENT 

Wp ~w, 
10 20 30 <O 

PIEZOMETER 
OR 

STANDPIPE 
INST A1.lA TION 

.. 
J?- .. 

SILICA 
SAND 

Plez. 3 

.. •. 

. ' ·. 

BENTONITE ■-
SEAL ·.·.: . 

SILICA 
SAND 

Plez. 2 

BENTONITE 
SEAL 

SILICA 
SAND 

Piez. 1 

.. . ·, 

.... ·. 

.... 

.... 

.... 

.... 
·-·· .... 
.... 
.... · . 
.... 
... . 
·-·· .... 

I • .... 
.... · . 
.... · . 
.. , . 
·-·· 
~ 

WATER LEVEL IN 
PIEZ. 1 AT 
ELEV. 515.52m 
ANDIN . 
PIEl. 2 AT 
ELEV. 516.12m 
ANDIN 
PIEZ. 3 AT 
ELEV. 516.68m 
ON SEP. 25/91. 

. 

. 
h5♦5 PERCENT AXIAL STRAIN ATFAILURE .,_ _ _._ __ ._ _ _,_ __ ..__ ..... __ ._ ______ -t .... ____________________ ..._ __ .__...., __ ........... _t...:.:10:.,_ _________ __, 

DEPTH SCALE 

1 to 100 Golder Associates 
LOGGED: AJC 

CHECKED: RB 
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.. 
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PROJECT: 911-1726 

LOCATION: 7043.017N; 8674.507E 

SAMPLER HAMMER, 63.5kg; DROP, 760mm 

0 SOIL PROFILE 
w 0 _, 

J: < en I;; uw 
en a: :Ii 
rt;; Cl DESCRIPTION li: ::i; z 
~ ii: 

g 

0 
GROUND SURFACE 

UPPER SAND 

Loose, medium brown, interbedded, 
line to coarse SAND, some silt; 
samples dry then becoming moist 
to wet below 6.0m. 

2 

4 

8 

'I) 

"' 
i 

g 
8 < 

:IE 

~ ~ "' "' t g g < 

"' w 

10 
t 
0. ... ... 
w 
:IE u 

12 RED TILL 

Hard, dark red brown CLAYEY SILT 
and SAND, some gravel; moist 
(TILL) 

14 

18 

BEDROCK SURFACE 

w Grey CARBONATE a 
18 ~ 

z 

END OF BOREHOLE 

20 

DEPTH SCALE 

1 to 100 

... 
0 _, 
Q. 

< ... 
cl ... 
en 

... 

... 
••' ... 
... ... 
. .. ... 
... 
... 
... ... ... ... ... ... ... 
... 
... 
... 
•• ' ... 
... 
... 
... 
... 
·-· ... ... ... 
... ... ... ... ... ... 
... ... 
... 
. ,. 
... 
. ,. ... ... ... ... 
~ 

~ 

t 

~ 

~ 

~t 
~ 

~ 
t: .... 
C 
= .... 
C .... -

RECORD OF BOREHOLE GA-20 SHEET 1 OF1 

~ BORING DATE: JULY 20, 1991 DATUM: MINE 

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDLICTIVTTY, I RESISTANCE, BLOWS/0.3m k, Cm/9 ... l(!) 
< z PIEZOMETER 

~ z-
a: 

' ' ' ' ' ' ' ' 
oli; DR 

w g ELEV. CD 
w ~~ STANDPIPE --- ~ i SHEAR STRENGTH nat.V. + Q • • WATER CONTENT, PERCENT :Ii 0 CD INST ALLA T10N 

DEPTH :::> 0 CU, kPa rem.V- $ U•O Wp ~ WI < :5 z _, 
(m) CD 10 20 30 "° 

521.48 Water levet 
0.00 50 reference 

1 00 15 EleY . - 522.153m. 

BENTONITE 
SEAL 

... 
,, . 

... 

.. . .. 

., . .. - . ,. 

50 0 
• •' 

2 00 8 MH ... ...._ ... .. ... ·:·I• 
... .. . .. ... 
. .. 
... ... 
••' 

...._ ... 
50 

... 
3 00 8 ... - ... 

••' ... ... 
·-· ... ... 

SILICA ... 
SAND ... ... ... - ... 

4 50 9 00 ... - ... .. . 
. .. .. ... ... .. . .. 

509.98 ... 
11.50 ... ... 

... ·.- 1• - 50 
.!... 78 ... 

00 ... 
... 
... 
... ... ... .. .. . .. ... .. 
... 

Plez. 1 .._ 
... ... 

8 50 111 
... 

.._ 00 ... 
... 
... 
... 

504.68 ... 
16.80 ... ... .. ... , . ... .. ... ::1-... 

. ... '• 

!102.74 
...... -18.74 PIEZ. 1 DRY AT 

ELEV. 503. 16m 
ON SEP. 251111 . 

u si s PERCENT AXIAi. STRAIN ATFAILURE 

LOGGED: GM 

Golder Associates CHECKED: RB 
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.. 

PROJECT: 911-1726 

LOCATION: 7235.020N; 8599.724E 

SAMPLER HAMMER. 63.5kg; DROP, 760mm 

0 SOIL PROFILE 
UJ 0 
-' I: 

~ff! tu 
(I) II: :! 
I:l;j <!l 
Ii::! z DESCRIPTION 

if ~ 0 m 

0 
GROUND SURFACE 

PEAT 
Dark brown to dark grey, fibrous 
PEAT and SILTY ORGANIC SOIL 

2 UPPER SANO 

Medium brown SIL TY SANO to fine 
i SANO with layers of silt; moist 
~ :2 towel 
a: g • g; 
<~ 
ffi (/) 

!! w 

9 ~ 

9 

ENO OF BOREHOLE 

10 NOTE: 
All soil samples taken from auger 
cutting . 

12 

14 

19 

19 

20 

DEPTH SCALE 

1 to 100 

t--
0 
-' 
Q. 

~ 
~ ... 
(/) 

~ 
~ 
~ 
.. 
. .. 
. .. 
.. 
.. 
. . 
. .. .. ... 
. .. 
... 
. .. 
. .. 
.. 
.. 
. . 
. .. 
. .. . . . .. 
... 
. .. 
. .. 
. . 
. . 
. .. 
.. 
. .. 
. .. 
. .. 
. . 
... 

RECORD OF BOREHOLE GA-21 SHEET 1 on 

~ BORING DATE: JULY20-21,1991 DATUM: MINE 

PENETRATION TE~T HAMMER. 63.5kg; .DROP, 760mm 

SAMPLES DYNAMIC PENETRATION HYDRAUUC CONDUCTIVITY, I RESISTANCE. BLOWS/0.3m k, crn/s -l<!l 
<z PIEZOMETER E 
~~ II: C') OR g ' ' ' ELEV. UJ UJ .::~ STANDPIPE m - :! ~ i SHEAR STRENGTH M.V• + o-• WATER CONTENT, PERCENT Ba:i INSTALLATION 

DEPTH ::) 0 Cu, kPa -.v.e U-0 Wp ~ WI z -' < :5 
(m) m 10 20 30 ..., 

514.11 ·--1· 0.00 reference 
Elev. 

1 AS 
514.528m. 

BENTONITE 
512.61 SEAL 

1.50 • •' .. 
.,. 

:. I• 

2 AS 
., . 
. .. ' • 
., . .. 

,.._ .. . 
SILICA 

... 
SAND ... 

3 AS 
.. . .. 
., . ... ... - ... 

J?- ., . .. 
• AS 

. ,. 

.,, 

.,, 

. .. - , . . .. 

., . 

5 AS 
... 

Plez.1 . .. 
., . .. ... - .. . .. . 

9 AS 
. .. 
. . . 
.. . 

504.97 
.. . .. 
~~ 

9.14 WATER LEVEL IN 
PIEZ. 1 AT 
ELEV. 509.57m 
ON SEP. 18/91. -

-

. 

. 

. 

. 
0 

kst5PEACENTAXJALSTRAINATFAILURE 

LOGGED: GM/LG 

Golder Associates CHECKED: RB 
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PROJECT: 911-1726 RECORD OF BOREHOLE GA-22A SHEET 1 OF2 

~ LOCATION: 7178.207N; 8263.366E BORING DATE: AUG. 8-9, 1991 DATUM: MINE 

SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

0 SOtL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDLICTIVITY, I ~ 0 RESISTANCE, BLOWS/0.3m k, em/s ... o 
:c <( z PIEZOMETER 

<("' tu - § ~ z-
Ow a: ot;; OR 
(I) a: :Ii g ' ' ' . 
:c tu Q. El.EV. w w j::: ~ STANDPIPE a, ,.. 0 DESCRIPTION <( - :Ii ~ ~ SHEAR STRENGTH nat.V • + o-• WATER CONTENT, PERCENT 8 ai INST ALlA TlON t;: ::i; z 

if i DEPTH :::> Cu, kPa rtm.V• $ 
l!l z 0 u -o Wp ~ w, .. :5 

g 
.., 

(m) a, 10 20 30 40 
(I) 

- 0 
GROUND SURFACE 518. 18 Water level ,.... UPPER SANO 0.00 --1· Elev 

519373m 

Compact to dense, l~ht to medium .. BENTONITE 
brown, interbedded ILTY SANO, .. SEAL 
fine SANO and CLAYEY SILT. ,..... .. 

- 2 
.. · . : 

:: -.. . . 
.. . . .. 
.. . . .. 
.. .. .. 

~ -.. 1 60 21 
. . .. 

.. - 00 . . .. 

.. · . : .. 
- • .. ·.·. -

.. : .. 

.. . . .. 

.. : .. 

.. . . .. 

.. . . .. 

.. . . .. 

.. . . .. .. e .. - · . : .. 

.. 
2 60 13 

. . .. 
.. - 00 . . .. 

· . : .. 
.. · . : .. 

· . : .. 
. . .. 
. . .. .. I : . . .. 
. . .. 

2 
.. .. 

~~ 
.. .. 

- . . .. 
cc g 3 60 38 

.. .. 
g; - 00 ·. : .. 
<j!! 

.. .. 
- 10 ffi Cl) 

.. .. 

ii .. .. .. .., .. .. 
=,:g 507.16 

: .. 
w 11.00 

.. .. 
:I 
0 REOTILL .. .. 

~ 
.. .. 
. . .. - 12 Hard, medium red brown CLAYEY 

SILT and SANO, some gravel; - .. .. 
• 60 92 

SILICA .. .. 
moist (TILL) - 00 SAND .. .. 

. . .. 

. . .. 
~ 

.. .. 

. . .. 

. . .. .. 14 

~ 
· . : .. 
. . .. 
. . .. 
. . .. 

Becomes dark reddish brown below .. .. 
15m depth. -

5 60 311 
.. .. 

- 00 . . .. 
. . .. - 19 : .. 
. . .. 
. . .. 
. . .. 
. . .. 
· . : .. 
. . .. 

§ - 18 

~ 
. . .. 

8 - . . .. 
e 60 37 J?-

.. .. 
- 00 . . .. 

" · . : .. ,,, 
~ .. .. 

"' · . : .. 
:, .. . . .. 
! - 20 ----------------- A - - - - - - -- --- --- --- ---- --- ----- --- - - - -- -----~~ 
< - -... CONTINUED ON NEXT PAGE 
~ s♦s PERCENT AXIAL STRAIN ATFAILURE 

10 

DEPTH SCALE LOGGED: LG/JM 

1 to 100 Golder Associates CHECKED: RB 



PROJECT: 91 1-1726 RECORD OF BOREHOLE GA-22A SHEET 2 OF2 

(@ .LOCATION: 7178.207N; 8263.366E BORING DATE: AUG: 8-9, 1991 DATUM: MINE 

SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER. 63.5kg; DROP, 760mm 

0 SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, I w 0 RESISTANCE, BLOWS/0.3m k, cm/s ..JC) _., 
~ 

<z PIEZOMETEA 
< (/) .... Ji z-
uw 9 a: ' ' ' ' ' Qffi DR 
(/) a: :I w w § STANDPIPE 
I: tu ll. ELEV. a, t: .... 

(!) DESCRIPTION < - :I ~ SHEAR STRENGTH not.V . + Q • • WATER CONTENT. PERCENT 8 cxi INSTALLATION § :I z i a: DEPTH :, Cu, kPa ,..,,_v. $ U-0 Wp f-------oYL----WI z 0 < :s 
g 

_., ... (m) a, 10 20 30 40 
(/) 

CONTINUED FAOM PREVIOUS PAGE 

~ 
---- - - -- --- --- -- --- - ----------- --- --- --20 ~-------- - - ------ ~-----"".":7 

RED TILL CONT'D : .. 
. . .. 

~~ 
.. .. 

- . . .. 
1 50 82 

.. .. 

t - 00 .. .. .. 
22 

.. .. 

. . .. 

. . .. 

. . .. 

~~ 
.. .. 
. . .. 
. . .. 
. . .. 

- 24 
494.16 . . .. 

1.-" 24.00 
CRETACEOUS CLAY - SILICA . . .. 

I., a 50 50 
SAND .. .. - 00 .. .. 

Hard, light to dark grey, .. .. 
laminated to massive textured 

I., .. .. 
l2 CLAYEY SlLT and SAND, trace to 

I., .. .. 
g some gravel, trace black carbon I-

.. . , 
I., 

2e < 
~ l claslll predominantly 

50 
.. .. 

~ 
I., 9 00 - .. ., 

quartz pebbles. I., . . 
Cl) 

.. 

i ~ 
.. .. 

~ ~ 
. . .. 

I., .. .. 
1.,1., -a: I., 

10 50 50/ 0 MH 
. . '• 

g - 00 ,13 .. .. 
... 28 . . .. 

< I., 
a: 1.,1., 

.. .. 
'" ~ 

I., 
.. .. 

... . . .. 
"' 

: .. 
"' I., w 1.,1., 

. . .. 
a 1.,1., 

. . .. 
1.,1., 

.. .. 
... 30 I., 

.. .. 

. . .. 
I., -,,, 

11 50 72 
.. .. 

,I - 00 .. .. 
.. .. 
. . .. 

,I 

,I ,I 
.. .. 

- 32 
,I ,I 

.. .. 

.. .. 

. . .. 
/ .. .. 

BEDROCK SURFACE ~ .1e .. .. 
V 33.00 - .. .. 

lv v 
12 50 50 

.. .. 
lv v -00 : .. 
fvv .. .. .. 34 lvv Piez. 1 .. .. 

'" White GYPSUM 
lv v .. .. 

z lv v .. .. 

~ lvv .. .. 
fv v .. .. 
lvv . . .. 
f,,,v · . : .. 
fv v : .. ... 3S lv v .. .. 
lv v 461.56 ._:_:...:.:. 

END OF BOREHOLE 36.56 WATER LEVEL IN 
PIEZ. 1 AT 
ELEV. 500.80m 

NOTE: 
ON SEP. 25/91. 

Retained drill water circulation ... 38 throughout bedrock. 

8 
:,: 
Cl) 

- 40 -
0 

5* 5 PERCENT AXIAi. STRAIN ATFAJLURE 
1 • 

DEPTH SCALE LOGGED: LG/JM 

1 to 100 Golder Associates CHECKED: RB 
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PROJECT: 911-1726 

LOCATION: 7179.547N; 8266.490E 

SAMPLER HAMMER, 63.5kg; DROP, 760mm 

0 SOIL PROFILE 
w 0 
..J I: 

~ SI Iii 0 
(I) a: :I ..J 

Q. :i:t:; (!) DESCRIPTION < ti: :I z .. a: < UJ 
0 0 a: 

ID :;; 

0 
GROUND SURFACE 

UPPER SAND 
Compact to dense. l~ht to medium 
brown. interbedded ILTY SANO, 

.. 
fine SAND and CLAYEY SILT. 

.. 

.. 

.. 

.. 
2 

.. 

.. 

.. 
i .. 

~ ffi 
.. 
.. 

4 
a: g .. 
~< 
::, :I 

.. 
< I!! .. 
ffi V, .. 
~ ~ .. 
; ~ 

.. 
w 

e 
:I 
0 

: 
: 
: 

: 
: 

8 : 
: 
: 

END OF BOREHOLE 

,o 

12 

, . 

,e 

, . 

20 

DEPTH SCALE 

1 to 100 

RECORD OF BOREHOLE GA-228 SHEET 1 OF 1 

~ BORING DATE: J ULY 21.1991 DATUM: MINE 

.. PENETRATION TEST.HAMMER, 63.5kg; DROP, 760mm 

SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, I RESISTANCE, BLOWS/0.3m k, cm/s ..J(!) <z PIEZOMETEA 
~ z -

a: g ' ' ' . ' ' ' ' Qlii OR 
ELEV. w w ..,.w STANDPIPE .....__ a, 

~ ~ SHEAR STRENGTH NII.I/ . + 0-• WA TEA CONTENT, PERCENT 8~ :I INSTAUATION 
DEPTH :J 0 Cu, kPa -.11 - $ U -0 Wp ~ WI z < s ..J 

(m) ID ,o 20 30 40 

518.!14 Water level 
0.00 reference 

Elev. 
, AS 

518.999m . 

BENTONITE 
SEAL .__ 

. .. ... .. 
2 AS 

... .. .. . .. .. . .. 
,__ ... .. .. . .. ... 

3 AS SILICA 
. .. 

SAND ... ·: 1. 
... 

.__ ... .. 
. .. .. 
., . 

4 M 
... ... ... 
. .. .__ ... 
... 
... 

s AS 
Piez.1 

... ... 
... 

..... ... ... .. 
... .. 
... .. 

e AS ... 
... 

509.40 
.. . ' • - -

9.14 PIEL 1 ORY 
ON SEP. 25/91. 

. 

. 

. 
0 

s♦s PERCENT AXIALSTAAIN AT FAILURE 
,o 

LOGGED: A.JC 

Golder Associates CHECKED: RB 
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PROJECT: 911-1726 RECORD OF BOREHOLE GA-23 
BORING DATE:. JULY 21-23, 1991 

SHEIT1 OF4 

DATUM: MINE LOCATION: 6824,2TTN; ~ .473E 

SAMPLER HAMME~ 63.5kg; DROP, 760mm PENETRATIONTEST HAMMER, 63.5kg; DROP, 760mm 

DYNAMIC PENETRATION 

1---------...------,,-...---+----,-...-~ RESISTANCE, BLOWS/0.3m 
SOIL PROFILE SAMPLES HYDRAUUC CONDUCTIVITY, 

k, cm/s I ..J(!l 
<z 

DESCRIPTION 

I- E 
0 a: <') 
..J UJ u./ g 11. ELEV. m 

~ ~ ~ - :::E 

~ DEPTH ~ 0 z ..J 
I- (m) m 
C/l 

I I I I o o o o ti~ __ ...... __ .._ _ _._ __ ..__-+ __ .,__ ....... __ _.__ ...... __ ◄~~ 

SHEAR STRENGTH nai.V - + a-e WATER CONTENT, PERCENT 8 ai 
Cu, kPa rom.V- $ U -0 Wp ~WI < ~ 

10 20 30 40 

_ o l-.~~G~RO=U~N~D:::..:::S~U~RF~A~C~E=---------4--1-=~ 535.63 
0.00 

- 2 

.. . 

.. 8 

- 8 

" z 

~ 
:,: 
"'w < z 

• 10 !~ 
;;;~ 
~ z 

2 
g 

- 12 

,- 14 

18 

UPPER SAND 

Medium brown SAND and Sil TY 
SAND, minor clayey silt layers. 

NOTE: 
Very poor definintion of soil 
stratigraphy due to condition 
of wash samples returned to 
surface.Tricone drilling with 
Matex addative. 

.... 

.... 

-

, ws 

-

2 WS 

-

3 WS 

-

• ws 

-

5 WS 

-

e ws 

PIEZOMETER 
OR 

STANOPIPE 
INSTALLATION 

Wat,,r level 
reference 
Elev . 
536.170m. 

BENTONITE 
SEAL 

. . . · ·1 -

-------
20 --------------------- --------- --------------------- -- --~ CONTINUED ON NEXT PAGE ~ 1--~ ...... --J...-...... __ ..__..,.. 

l-_..._..._..._ _____________ ....._.....,1.._ _ _._.,_ ...... _-1'5-t5 PERCENT AXIALSTRAIN AT FAILURE 1-_...., __ ..__....._ __ .,_ _ __. _ __..._ ______ -f 

DEPTH SCALE 

1 to 100 Golder Associates 
LOGGED: AJC 

CHECKED: RB 



r-

"' U) 

..: 
:, 

PROJEC1: 911-1726 

LOCATION: 6824.2TTN; 8538.473E 

SAMPLER HAMMER, 63.5kg; DROP, 760mm 

w 
..J 
<U) 
Ow 
rJ) a: 
:i:t;; 
li:: ::E 
~ 

0 
0 
J: 
ti; 
::E 
C, 
z a: 
g 

SOIL PROFILE 

DESCRIPTION 

... 
0 
..J 
a.. 
< ... 
~ ... 
tJ) 

RECORD OF BOREHOLE GA-23 SHEET 2 OF4 

DATUM: MINE BORING DATE: JULY21-23,1991 

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, 

I RESISTANCE, BLOWS/0.3m k, cm/s · ..JC, 

E 
<z PIEZOMETER z-

a: C') 

' o:ii OR 
g I 

ELEV. w w E~ STANDPIPE 
IX) - ::E ~ ~ SHEAR STRENGTH nat.V • + a-• WATER CONTENT, PERCENT 0 . INSTALLATION OIXl 

DEPTH ::) 0 Cu, kPa r«n.V• $ U-0 Wp ~WI <5 z ..J 
(m) IX) 10 20 30 40 

20 
, ©NTINUED FROM PREVIOUS PAGE _ _ _ _ _ _ • _ ---~----- ------------------ -----

- 22 

.. 2• 

.. 2e 

,._ 28 

0 z 

~ 
:%: 
U) w 

- 30 

< z 
~~ 
~~ 
~ z 
0 
z 
g 

- 32 

... 3' 

UPPER SAND CONT'D ·.·.:: 

Medium brown SAND and SIL TY 
SAND. minor clayey silt layers. 

8 WS 

-

7 WS 

-

8 WS 

-

9 WS 

-

10 WS 

11 WS 

-

12 WS 

.. 
!!: - 40 ----------------- :.:.:....: - • ~ ~ -- --- --- -- --- ------------ --- --- --
~ CONTINUED ON NEXT PAGE 

-----~...:.:. 
,!i .,_,.....u ...._ __ ..__...._ __ .__-1 

t-_ _._...__._ _____________ ....___, ..... _ ___._.._...,__~••5-t5 PERCENT AXJALSTRAIN AT FAILURE ..__...._ __ .__...,_ __ ..__......, _ __, ..... ______ -4 

DEPTH SCALE 

1 to 100 Golder Associates 

LOGGED: AJC 

CHECKED: RB 
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PROJECT: 911-1726 

LOCATION; 6824.277N; 8538.473E 

SAMP!-ER HAMMER, _63.5kg ; DROP, 760mm 

0 
0 :c 
Iii 
:Ii 
(!) 
z a: 
1il 

SOIL PROFILE 

DESCRIPTION 

"" 9 
Q. 
< 
"" ~ 
"" "' 

RECORD OF BOREHOLE GA-23 _SHEET 3 Of 4 

DATUM: MINE BORING DATE: JULY 21 ·23, 1991 

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, I RESISTANCE, BLOWS/0.3m k. cm/s .J (!) 

E 
<z 

a: <') 

' ' ' ' . ' ~~ 
ELEV. UJ UJ 12 - UJ 

a, 

~ i ij ~ ----- :Ii SHEAR STRENGTH ,,.,_y. + a-• WA TEA CONTENT, PERCENT 
DEPTH :, 0 Cu, kPa rom.V- $ U-0 Wp ~ WI z .J 

(m) a, 10 20 30 40 

PIEZOMETEA 
OR 

STANDPIPE 
INSTALLATION 

CONTINUED FROM PREVIOUS PAGE 

... UPPER SAND CONT'D '.'. : _. - -
- ~---- --- ---------~-----~-- ----- ------::=::--=: 

.... 

13 WS 

-

"" .. ,. ws 

I--

488.63 
47.00 15 ws 

.a Medium brown CLAYEY SILT . 

i "v -"v 
~ v 
:,: 

"v ~ ~ 
~ ij 

v 485.83 
- 50 50.00 

~ ~ RED TILL ~ 16 ws 
~ z 

~ . ~ 

-
- 52 Medium red brown CLAYEY SILT and ::: :: -

SANO, some gravel. (TILL) 

-~ 

~ 17 ws 

I--

,a ws 

§ - 58 -
,-: 
8 

" ., 19 WS 

► eo ~ ---------------CONTINUED ON NEXT PAGE 
---- -- - -- --- --- -- --- --------- --- --- -- -- -----~...:,;.-

0 
t-_.._.._.._ ____________ .&.......1--...1.....l-.&...--f'5t5 PERCENT AXIAL STRAIN AT FAILURE 1--..L..-....1---'----1.--.L...-.L...-------., 

DEPTH SCALE 

1 to 100 Golder Associates 

LOGGED: AJC 

CHECKED: RB 
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PROJECT: 911-1726 

LOCATION: 6824.277N; 8538.473E 

SAMPLER HAMMER. 63.5kg; DROP, '160mm 

a 
UJ 0 
..J :c < (/l tii u UJ 
(/la: ~ 
:c tii <., 
~ ~ z 
UJ ii: a 0 

a, 

SOIL PROFILE 

DESCRIPTION 

... 
0 
..J 
0.. 

< ... 
~ ... 
(/l 

... GQ 
, ~NTINUEO FROM PREVIOUS PAGE _ _ _ ~ 

RED TILL CONT'D 

- 82 

... 54 

... !Se 

- S8 

• 70 

• 72 

• 78 

~ - 78 

8 
>< 
(I) 

;.: 
:, 
0. 

~ - 80 
~ 

0 z 

~ 
:,: 
"'w 
!~ ;~ 
~ z 
0 
z 
g 

BEDROCK SURFACE 

~ 
Grey CARBONATE ~ 

i:: -
END OF BOREHOLE 

NOTE: 
Borehole was wash bored using 
Matex in drill water flush. 

RECORD OF BOREHOLE GA-23 
BORING DATE: JULY 21·23, 1991 

SHEET 4 OF 4 

DATUM: MINE 

PENETRATION TEST HAMMER. 63.5kg; DROP, 760mm 

SAMPLES DYNAMIC PENETRATION HYORAUUC CONOUCTlVTTY, I RESISTANCE, BLOWS/0.3m k, cm/s ..J <., 

.'5 
<z z -

a: ' ' . . 0 t; 
UJ ~ ELEV. a, UJ .:: ~ - ~ ~ ~ SHEAR STRENGTH nat.V . + o-• WATER CONTENT, PERCENT 8 ai 

DEPTH ::> Cu, kPa rtm.V- $ Wp ~ w, 0 U •O < :5 z ..J 
(m) ID 10 20 30 40 

---- -- - -- """"-- --- -- ------------------ -----
19 WS 

-

20 WS 

-

469.83 
21 ws 

65.90 

468.57 
67.06 

P1EZOMETER 
OR 

STANDPIPE 
INSTALLATION 

Piez. 1 

.. . .. .. .. . .. 
• • ' ., 

.. . ... 

i.:..:..: ....:.: 
PIEL 1 ORY AT 
ELEV. 470.48m 
ON SEP. 25/91 . 

-

-

-

-

-

-

-
~ 1-,u.--...__..,_ _ _.__....__-I 
1-------------------_._ ......... _ ..... ____ _._-f's♦s PERCENT AXIALSTWJN ATFIJLURE L--..L..-....L--.L...-....L--I.--.L...-------4 

~ . 

DEPTH SCALE 

1 to 100 Golder Associates 

LOGGED: AJC 

CHECKED: RB 



PROJECT: 911-1726 RECORD OF BOREHOLE GA-24 SHEET 1 OF 1 

~ LOCATION: 7414.169N; 9022.798E BORING DATE: JULY 22,1991. DATUM: MINE 

SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

,-
0 SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY. I w 0 RESISTANCE, BLOWSI0.3m k, cm/s ..J (!) 

..J 

~ - <z PIEZOMETEA < (/) ... ~ z-
Ow 0 a: 0 ... 0A (/) a: :i; ..J I ' ' ' ' ' ' ' ' d. ELEV. w w .::ffi STANDPIPE :cw (!) m r DESCRIPTION < ...._ :i; ~ SHEAR STRENGTH NI.V • + a-• WATER CONTENT, PERCENT 2: li: :i; z ... INST AU.A TION 

ix: DEPTH :::, Cu, kPa rom.V , 49 U ,0 Wp ~ WI ~ ~ z 0 < :s 0 ..J 

m ... (m) m ,o 20 30 40 (/) 

GROUND SURFACE 514.98 Water level r .. 0 0.00 
,-

referenca 
Elev. , /lS 
515.667m. 

~ ht to medium CLAYEY to SANDY 
T, trace gravel, some root 

BENTONITE 
SEAL 

,-- material. .__ ... .. 2 
... .'.I• 

2 /lS ..5!- ... ... .. ... 
.__ ... 

... ... 
3 /IS SILICA ... .. 

I- • i SAND .. . .. 
~ l2 

.. . 
mw .__ ... 
a: g ... .. 
~; ... .. 
<~ ... .. 

I~ • /lS ... .. 
... - a ~~ - ... ... .. 

w ... :a .. 
0 ... .. 

5 /lS ... ... .. ... 
... - ... .. ... a NOTE: ... ·.·.1 -

All soil samples taken from auger a /lS 
.. . .. 

cuttings only. ... 
Stratigraphy description not ... 
considered entirely representative. .v - PieL 1 .. . .. 

. v ... ... .. 
7 /lS 

... .. 10 . . v ... 
. vv ... .. 
•v 504.31 ~_.::.:a 

END OF BOREHOLE 10.67 WATER LEVEL IN 
PIEZ. 1 AT 
ELEV. 513.38m 
ON SEP. 2!5/91. 

.. 12 

.. ,. 

.. ,a 

§-- 18 .. 
8 
" rn 

... 
~ 
0.. 
z < .. 20 -... 
~ 0 sis PERCENT AXIAL S~IN AT FAILURE 

DEPTH SCALE LOGGED: LG 

1 to 100 Golder Associates CHECKED: RB 
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PROJECT: 911-1726 

LOCATION:· 7414-782N; 8760.598E 

SAMPLER HAMMER, 63.5kg; DROP, 760mm 

a SOIL PROFILE 
w 0 _, J: 

~~ li:i .... 
0 

2 
_, 
Q. 

J: li:i (!) DESCRIPTION < ti:2 z .... a: ~ ~ ~ .... 
(/) 

0 
GROUND SURFACE 

Litt to medium CLAYEY to SANDY 
SI T, trace gravel, some root 
material. 

2 

0 z 

~ ffi 
a: 0 • ~; 
< w a: .. 
w"' 
~~ 
~~ w 

8 
:I 
0 NOTE: 

All soil samples taken from auger 
cuttings only. 
Stratigraphy description not 
considered entirely representative. 

8 

ENO OF BOREHOLE 

10 

12 

,. 

18 

18 

20 

DEPTH SCALE 

1 to 100 

RECORD OF BOREHOLE GA-25 SHEET 1 OF 1 

~ BORING DATE: JULY 23, 1991 DATUM: MINE 

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVTTY, I RESISTANCE, BLOWS/0.3m k, crn/s _, (!) 
<z PIEZOMETER 

.!i z;:: 
OR a: g ' ' ' ' ' ' ' Qffl 

ELEV. w w STANDPIPE 
"' .... .... ....__ 2 ~ ~ SHEAR STRENGTH nat.V. + a-• WATER CONTENT, PERCENT g ai INSTAUATION 

DEPTH ::) 0 Cu, kPa ,.,,.v . $ U-0 Wp ~ WI z _, <:5 
(m) "' 10 20 30 40 

514.25 ·--1-0.00 reference 
Elev. 

' AS 
514.59-¥.-

BENTONITE 
SEAL 

~ 

... :_1-
2 AS 

... ... .. 

. .. 

~ 
... .. ... .. ... .. 

3 AS SILICA ... .. 
SAND ... ... 

~ 
... 
... .. 
... .. 

• AS 
... .. 
. .. .. 
... .. 

,__ ... ... 
... 

5 AS 
... 

Plez. 1 ... ... ... .. ,__ ... .. .. . 
8 AS 

... .. ... 

... 
505. 11 

... .. --9.14 WATER LEVEL IN 
PIEL 1 AT 
ELEV. 514.05m 
ON SEP. 25/91. -

-

. 

. 

. 

. 

hs♦s PERCENT AXIAL STRAIN AT FAILURE 
10 

LOGGED: LG 

Golder Associates CHECKED: RB 
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PROJECT: 911-1726 

·LOCATION: 7342.835N; 8466.476E 

SAMPLER HAMMER, 63.5kg; DROP, 760mm 

a SOIL PROFILE 
w 0 
..J r 
< (/) tu ow (/) a: :::! 
r tu C, DESCRIPTION 
Ii::::! z 
~ ii: 

g 

0 
GROUND SURFACE 

ALLUVIUM 

Loose. llght brown to grey brown 
SIL TY fine to coarse SAND, some 
gravel, trace root material, peat 
at surfaces; wet 

2 

i RED TILL 
~ ~ 
a: ~ • ~; Hard, medium red brown CLAYEY 

SILT and SAND, some gravel; 
<I!! moist (Till) 
ffi"' 
~~ ...... 
~~ w 

• 3 

8 

END OF BOREHOLE 

10 

• 12 

18 

• 18 

20 

I-a 
..J 
Cl. 
< 
I-
< a: 
I-
(/) 

. . 

. . 

.. 

. ' 

... 

... 

.. 

. .. 

... 

. . 

. .. 

RECORD OF BOREHOLE GA-26 
· BORING DATE: JULY 23-24, 1991 

SHEET 1 OF1 

DATl!M: MINE 

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, I RESISTANCE, BLOWS/0.3m k, cm/s ..JC, 
< z PIEZOMETEA 

E ~ ~ a: (") DA 
w w g I I I I ~~ ELEV. STANDPIPE ---- ID 

~ ~ SHEAR STRENGTH N/..V• + a-• WATER CONTENT, PERCENT 15 . :::! om INSTALLATION 
DEPTH ::> 0 Cu, kPa rtm.V- $ U-0 Wp f-----------o:! WI <~ z ..J 

(m) ID 10 20 30 <O 

514.63 ·--1-0.00 
~8 

reference 
1 Elev . 

1-- 515.07~ 

BENTONITE 
SEAL ·:, : ·:. 

1--

~2 

.... 
2 ' .. SILICA 

1-- SANO . . 
Piez. 2 .. 

511 .63 .. , 
3.00 .. 

3 50 15 DO - BENTONITE 
SEAL 

·:.;; ·: I• 

..... 
1-- ..... 
• 50 37 . .... 

DO 
1--

., ... 
SILICA 

..... 
SANO ..... 

..... 
1-- ·-·· 

5 50 88 ..... 
DO 

1-- ..... 
Plez. 1 

..... 

..... 

..... 
1-- .... 
• 50 32 ..... 

DO 
1--

... . . 

..... 

.... . 
505.49 -

9.14 WATER LEVEL IN 
PIEL 1 AND IN 
PIEL 2 AT 
ELEV. 514,32m -ON SEP. 25/91 . 

-

. 

-

-
~ 

_._ ____________ ___._..,_ __ ,..__.____._,f,,5* 5 PERCENT AXIAL STRAIN ATF,.,ILURE ~_..,_ _ ___. __ .,_ _ _._ __ ,..__,.._ _ _____ -t 

DEPTH SCALE 

1 to 100 Golder Associates 
LOGGED: LG 

CHECKED: AB 
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PROJECT: 911-1726 

LOCATION: 7128.804N; 8123.087E 

SAMPLER HAMMER, 63.5kg; DROP, 760mm 

0 SOIL PROFILE 
w 0 
...J J: 
~ffi Iii 
(I) a: ::I: 
J: t:i Cl DESCRIPTION 
~::I: z 

ii: ~ g 

0 
GROUND SURFACE 

UPPER SAND 

Loose, medium brown SAND and 
SILT, some gravel. 

2 

RED TILL 

Very stiff to hard. medium red 
brown CLAYEY SILT and SANO, som 
gravel; moist. (TILL) 

◄ 

8 

8 

i 
~ ~ 
a: ~ 
~< 
<2 

10 a: l!! 
w"' 

~~ 
~g 
w 
2 u 

12 

I◄ 

18 

18 

LOWER SAND 

Very dense, greyish brown SAND: 
wet 

NOTE: 

20 
Sand piped into augers. 

CONTINUED ON NEXT PAGE 

DEPTH SCALE 

1 to 100 

.. 
9 
Q. 

i .. 
(I) 

~~ 
~~ 

~~ 

~t 

~~ 

1~ 
~~ 

~ 

~ 
~ 

I 
[ 

~ 
~ 

~ 

~ 

RECORD OF BOREHOLE GA-27 SHEET 1 OF2 

~ BORING DATE: AUG. 6-8, 1991 DATUM: MINE 

PENl:TRATIONTEST HAMMER, 63.5kg; DROP, 760mm 

SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, I RESISTANCE, BLOWS/0.3m k. Cm/S __, Cl 
<z PIEZOMETER 

E z-
a: .., 0 .. OR 
w w g I I I I I .= ffi STANDPIPE ELEV. CD - ~ ~ SHEAR STRENGTH -V• + Q • • WATER CONTENT, PERCENT 8~ ::I: INSTALLATION 

DEPTH ::i 0 Cu, kPa rem.v- • U , 0 Wp f-------01L---- WI z ...J <::5 
(m) CD 10 20 30 "° 

527.33 Water level -::-:"':-:"" 0.00 reference 
Elev. . . .. 
527.942m. . . .. 

. . ., 

.. .. 

.. .. -
50 ·. : .. 

525.33 f 8 
DO .. :: -2.00 - .. 

.. .. 

. . .. 

. . .. -
50 

: .. 
2 29 DO . . .. - .. .. 

.. .. 

. . .. 

.. .. -
3 50 28 D MH 

.. .. 
DO . . .. - . . .. 

: .. 
. . .. 
.. .. -

◄ 
50 2e 

.. .. 
DO .. ' • - .. .. 

. . .. 
SILICA : .. 
SAND .. .. -

50 
: .. 

5 DO 25 . . .. - .. .. 
. . .. 
.. .. 

I--
.. .. 

8 50 28 
. . .. 

I-- DO .. .. 
.. .. 
.. .. 
.. .. 
.. .. 
. . .. 
· . : .. 
.. .. 
. . .. 
. . . , 
.. .. -

7 50 
◄e 

: .. 
DO - .. . , 

.. .. 

. . . , 

.. .. 

. . .. .. - 1· SEAL 

-
8 50 50/ . . .. 
- DO .13 . . .. 

. . .. 

. . .. 

. . .. 

. . .. 
: .. 

SILICA 
. . .. 

SAND .. .. 
. . .. 

= .33 .. .. 
18.00 .. .. -

9 50 88 ( ) MH 
.. .. 

DO . . .. 
- . . .. 

.. .. 

.. .. 
: .. -507.33 .1S1 ~ ,_ --- --- -- --- ------------ --- --- li4/i.. -----~...;.;. 

20.00 
~ sts PERCENT AXlAI. STRAIN ATFAILURE 

LOGGED: LG 

Golder Associates CHECKED: RB 



PROJECT: 911-1726 RECORD OF BOREHOLE GA-27 SHEET2 OF2 

~ LOCATION: 7128.804N; 8123.087E BORING DATE: AUG. 6-8, 1991 DATUM: MINE 

SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

,-

0 SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CCNDUCTMTY, I w 0 RESISTANCE, BLOWS/0.3m k, Cm/I _, Cl 
...J J: <z PIEZOMETER 
< (I) tii o E ~ .= Uw cc .., 0A 
(I) cc 2 ...J w w g -ffl STANDPIPE 
:i::t;; a.. ELEV. a, ... ... 

Cl DESCRIPTION < ~ 2 ~ l SHEAR STRENGTH t\111.V . + o-• WATER CONTENT, PERCENT itn INSTALLATION li:2 z ... 
~ a: ~ DEPTH ::i Cu, kPa rem.V• $ U·O Wp ~ WI <( ~ 

0 z ...J 
a, !ii (m) a, 10 20 30 40 

,- - 20 
CONTINUED FAOM PREVIOUS PAGE 507.33 ,.._ --- --- -- --- --- ------ --- '--- --- -- - ----"':""""':'-:-:- r--

20.00 .!2.. ~ 3 MH 
LOWER LACUSTRINE CLAY · . : .. 

. . .. 

. . .. 
...:?- .. .. 

. . .. 

. . .. 
- 22 Hard, dark red brown, very thin!)! 

.. .. 
laminated CLAYEY SILT, trace fine 

.. .. 
sand grading downward to silty 

.. .. 
clay and clay; moist - .. .. 
• Trace gravel sized dropstones 11 50 43 0 I-~ MH 

.. .. 
and laminations of sand occur - 00 .. .. 
near top of unit. .. .. 

. . .. 
... 24 

.. .. 
SILICA .. .. 
SANO .. .. 

. . .. 

. . .. 

. . .. 

. . .. 

. . .. 
1--... 28 50 

.. .. 
12 00 42 

1--
.. .. 
.. .. 
. . .. 

i .. .. 
§ : 

. . .. 

. . .. 
a: g . . .. 

28 g; .. ·:. -
C UJ 

.. .. 
a: .... 
UJ ., .. ' • 

~~ - . . .. 
~g 13 50 31 

. . .. 
- 00 .. .. 

UJ . . .. 
i3 . . .. 

- 30 .. ·:. 1-

. . .. 

. . .. 

. . .. 

. . .. . . .. 

. . .. 
- 32 -

. . 
;.: -

14 50 47 0 MH 
.. 

00 . . .. - . . .. 
494.33 . . .. 

33.00 . . .. 
CRETACEOUS SANO .. .. 

. . .. 
34 Very dense, light grey, medium to Piez. 1 

. . .. 
: .. 

coarse SANO, trace silt; wet 
sand grains are quartz. 

....... . . 
quartzite, carbonate. phyllite 15 50 0 MH 

.. 
00 .. 

and i uartz-pyrite. ....... 
NOT : 

.. 
Lost drill water circulation at 

.. 
33.Sm. 

. . 
... 38 

491.33 .. 
CRETACEOUS CLAY 36.00 .. 
Grey CLAYEY Sil T, some sand and ....... .. 
black carbon fraoments (wood). 490.45 18 50 78 

. . 
00 ~ 

ENO OF BOREHOLE 36.88 WATER LEVEL IN 
PIEZ. 1 AT 
ELEV. 506. 7 4m 
ON SEP. 25/91 . 

... 38 -

- 40 -
u 

s1;s PERCENT AXIAL STRAIN AT FAILURE 
1 . 

DEPTH SCALE LOGGED: LG 

1 to 100 Golder Associates CHECKED: RB 
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PROJECl': 911-1726 RECORD OF BOREHOLE GA-28A SHEET 1 OF3 

~ LOCATION: 7663.217N; 9701.462E BORING DATE: AUG. 14-16, 1991 DATUM: MINE 

SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

0 SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAU'Jf. CONDUCTMTY, I ~ 0 RESISTANCE, BLOWS/0.3m emfs _, Cl 
X: <z P1EZOMETER < (I) Iii .... E z-Uw 0 a: 

., 
0~ OR 

(I) a: :I: .J w g ' ' ' ' ' :i:l;j Cl 
Q. El.EV. m w F~ STANDPIPE 

DESCRIPTION < - :I: ~ ~ SHEAR STRENGTH NA.V - + a-• WATER CONTENT, PERCENT 8 ai INST ALLA TlON Ii: :I: z .... 
~ ii: ~ DEPTH :::i 9 Cu, l<Pa rtm.V- E9 U•O Wp ~WI <:5 

0 z 
m .... (m) m 10 20 30 40 

(I) 

GROUND SURFACE 540.~ ·----0 0.00 
UPPER SAND 

reference " · · 
Elev. ·:.: ·: 
540.839m. 

loose, medium red brown SANO and . · BENTONrTE 
SILT. SEAL -, 50 9 538.~ 00 :•. : •:·I • 2 2.00 RED TILL ~ ... .. ... 

... 
Hard, medium red brown CLAYEY ~ - ... .. 
SILT and SAND. some gravel; 2 50 20 .. . 

00 
moist. (TILL) ~ - ... ... 

~ ... 
~ ... .. - ... 

3 50 23 ... 
00 - ... ... ... ... 

e · Changes to dark red brown below - ... 
6.0m depth. • 50 ... 

00 '2 ••' - ... 
... 
... ... - ... 

5 50 38 ... .. 
8 ~ - 00 ... 

ii ... .. 
... 

~~ 
... - ••' 

a: "' e 50 38 ... 
w~ - 00 ... " g _, 
< i5 .. . 

" -10 ffi:,:: ·-· 
~ 

SILICA ••' " ... SAND ... " ., ... ., " w ... " i3 ... " ... ... 
12 - ... 

7 50 21 ... .. 
00 - ... .. ... .. ... .. ... .. 

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

8 
50 31 ... 

1--
00 ... 

,e TIii becomes coarse grained silt 
... 

and sand, some gravel, trace clay 
... 

between 17.0m and 18.3m. 
.. . ... 
... 

·. .. . ... ... 
1e BEDROCK SURFACE 

... 
522.23 ... 

V 18 .30 ... 
w lvv ... .. 
~ White GYPSUM 

rvv ••' 
lv v 

ii: rv v 
... .. 

lv v 
. .. .. 

z .,. " 

20 ~----------------~ CONTINUED ON NEXT PAGE 
~~--- - - -~------ -- --- --- --- '---'---

._ __ 
-- -- _____ .,;.,,.,;....,;.; 

0 sts PERCENT AXIAL STRAIN AT FAILURE 

DEPTH SCALE LOGGED: AJC 

1 to 100 Golder Associates CHECKED: RB 



PROJECT: 911-17~ RECORD OF BOREHOLE GA-28A SHEET 2 OF3 

~ LOCATION: 7663.217N; 9701.462E BORING DATE: AUG. 14-16, 1991 DATUM: MINE 

SAMPLER HAMMER, 63.5kg; DROP, 760mm PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

r 
0 SOIL PROFILE SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, I w 0 RESISTANCE, BLOWS/0.3m k, cm/s ..JC, 

..J :c - b 
<z PIEZOMffiR <a, l;j E z-

Ow a: ~ Q~ OR 
Cl) a: :::e ..J I 

(L EL.EV. w w ,-w STANDPIPE r :c l;j ID C, DESCRIPTION < ,_____ :::e ~ i SHEAR STRENGTH nat.V• + o-• WATER CONTENT, PERCENT B: INSTALLATION fb :::e 
z ... 
Ir ~ DEPTH ::> 0 Cu, kPa r«n.V. 1B U-0 Wp ~ WI <~ 

Q 0 z ..J 

ID ... (m) ID 10 20 30 40 
Cl) 

CONTINUED FROM PREVIOUS PAGE ~--- - _,__ ,__ __ ,_ __ ._ ___ --- --- ---'------ L.-- --- --,.... ... 20 ~- --------------- lvv -----s~ 
v v .. . 
v v ... .. 
lv v ... .. 
lv v ... .. 
rv v ... ,.... 
v v ... 

... v v ... 
22 IVV ... ... .. 

lvv ... .. 
rv v ... 
lv v ... 
v v ... .. 
Vv ... 
v v ... .. - 24 
v v .. . -lv v ... 
rv v ... 
rv v .. . 
lvv ... .. 
tv v -5!-- ... .. 
rv v ... 
rv v ... 

2e 
tv v ·-· 
tv v ... 
rv v ... 
rv v ... .. 
tv v ... . , 
tvv ... 
tvv ... 
rv v ... 

... 28 tv v .. . .. 
rv v ... 

0 
lv v ... 

z tvv ... 
~ lv v 

.. ... 
a: V v ... 
~ w lv v ... 
< ~ 

v v ... ... 30 a: White GYPSUM lvv ... ·:.I• 
w 
~ lv v i SILICA ... .. .. z V v SAND .. . .. 

.,. v v ... .,. 
w lv v ... 
2 lv v 
0 ... 

V v ... ,. 

v v ... ... 32 lvv ... ·:I• 
lvv ... 
V v ... 
lvv ... 
lv v ... 
rv v ... 
lvv ... 
lv v ... .. 34 rv v ... 
lv v ... .. 
lv v ... . , 
lv v ... 
lv v ... 
rv v ... 
lv v ... 
lv v ... .. 38 rv v ... .. 
tv v ... 
lvv ... 
tv v .. . 
tv v ... .. 
lv v ... 
lv v ... . , 

~ ~ lvv ... .. 
38 tv v ... 

,.: lvv 
8 

... 
rv v ... 

" 
tv v ... .. 

1/) rv v ... 
... rv v . .. .. 
:::, tv v ... .. 
z - -- --- ,__ __ ,_ __ -----~...:.: .... ~ ... 40 ~---------------- ,__ ~--- - - ,.._ ,__ __ ,__ __ -- --- -- - - --

CONTINUED ON NEXT PAGE 
~ 0 

5-t5 PERCENT AXIAL STRAIN ATFAJLURE 

DEPTH SCALE LOGGED: AJC 

1 to 100 Golder Associates CHECKED: RB 
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PROJECT: 911-1726 

LOCATION: 7663.217N; 9701.462E 

SAMPLER HAMMER, 63.5kg; DROP, 760mm 

0 SOIL PROFILE 
w 2 .J 
< (/) tii ... 
Uw 0 
(/)0:: :I .J 

J: tii (!) 
a. 

DESCRIPTION < li: ::1 z ... 
if ~ ~ 0 
m ... 

(/) 

40 
_90NTINUEO FROM PREVIOUS PAGE ___ 

lvv 
'vv 
'vv 
"v 
lvv 
" v 
" v 
vv 

q vv 
vv 
vv 
vv 
vv 
vv 
vv 
vv .. lvv 
lvv 
lvv 
lv v 
lv v 
lv v 
tv v 

44 
lv v 
" v 
lvv 
lvv 
" v 
lv v 

0 lv v z 

~ lv v 
44 White GYPSUM lvv 

a: lvv gw vv 

~~ vv 

~ ~ 
vv 
vv 

.. z vv 
:::: vv 
UJ vv 50 ::I NOTE: 
0 

Drill water circulation was vv 
retained throughout bedrock. vv 

vv 
vv 
vv 
vv 
vv 

52 vv 
vv 
vv 
vv 
" v 
"v 
lvv 
lvv 

~ lvv 
lvv 
lv v 
" v 
lvv 
lvv 
'vv 
vv 

511 vv 
v v 
v v 
v v 
vv 
vv 

511 
END OF BOREHOLE 

eo 

DEPTH SCALE 

1 to 100 

RECORD OF BOREHOLE GA-28A SHEET 3 OF3 

(@) · BORING DATE: AUG. 14-16, 1991 DATUM: MINE 

PENETRATION TEST HAMMER, 63.5kg; DROP, 760mm 

SAMPLES DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY, I RESISTANCE, BLOWS/0.3m k. cm/s .J (!) 
< z PIEZOMETER e z-

a: .., o"" OR 
w I I I I I I .= fil ELEV. m w STANDPIPE - ~ SHEAR smENGTH not.V , + a-• WATER CONTENT, PERCENT s: :I INSTALLATION 

OEPTH ::> Cu, kPa ro,n.V • (9 z 0 U-O Wp ~ 'M < :5 .J 
(m) m 10 20 30 40 

---- - - -- --- -- - -- --- - - - - - ----~-- --- --- -- -----s:-
. , ... ... ... . , . .. 

... 

... 

.. . 

... ... 

... ... ... ... 

.,. 

.,. ... ... 

. ,. 

... ... ... .. 

... ... .. ... 
SILICA ... 
SAND ... ... .. ... .. ... .. ... ... 

... 

... 

... 

... 

... 

... ... ... 
Plez. 1 ... 

••' .. 
.. . .. 
.,. ... .. ... .. 
... 
... ... ... ... 
... ... .. ... .. ... .. 
... 
. ,. ... ... 
.. . ... ... .. ... ... 
... ... 
... ... 
.,. ... 

482.92 
..... -

57.61 WATER LEVEL IN 
PIEl. 1 AT 
ELEV. 515.57m 
ON SEP. 25191. 

-
0 sis PERCENT AXIAl STRAIN ATFAILUAE 

LOGGED: AJC 

Golder Associates CHECKED: RB 
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PROJEC f : 911-1726. 

LOCATION: 7661.353N: 9702.656 

SAMPLER HAMMER. 63.5kg; OROP, 760mm 

0 

RECORD OF BOREHOLE GA-288 
BORING DATE: AUG. 14·16, 1991 

SHEET 1 Of 1 

DATUM: MINE 

PENETRATION TEST HAMMER, 63.5kg: DROP, 760mm 

SOIL PROFILE 
w 0 _, J: -

SAMPLES DYNAMIC PENETRATION 

1-------------..-----+---.,...-1 RESISTANCE, BLOWS/0.3m 

HYDRAULIC CONDUCTMTY, 
k. Cm/$ I ..J(!) 

<z PIEZOMETER 
OR 

STANDPIPE 
INSTALLATION 

<<I) ~ Ow (/) a: ::Ii 
J: ~ (!) DESCRIPTION 
~::Ii z 
~ if 

0 
a:, 

... 
9 
0. ELEV. 
< .._ ... 

DEPTH ~ ... (m) 
(/) 

.. GROUND SURFACE 
0 

540.65 
0.00 

UPPER SAND 

loose, medium red brown SAND and . · 
SILT. 

.. 2 
538.65 

RED Till 2.00 

Hard, medium red brown CLAYEY 
SILT and SAND, some gravel; 
moist (fill) 

.. • 
0 
;?; 

~ ~ 

... 1! 
- Changes to dark red brown below e <~ ffi ., 6.0m depth. 

~~ 
0. ... 

~ g 
w 
:IE 
0 

... e 

~ 

~ 

10 NOTE: 
Borehole not sampled. 

~ 

-~ 
~ 

• 12 
528.35 

END OF BOREHOLE 12.30 

1e 

1e 

20 

~;:: __ ....._ _ _. __ ...__......_ __ ..... _~•--~•--..._• __ .._, _-1 ;::~ 

WATER CONTENT, PERCENT g ai 
Wp ~ WI < ~ 

E 
a: (') 

' ' ' w w g 
a, 
::Ii ~ i SHEAR STRENGTH NI..V • + a -• 
::, Cu, kPa rem.V. EB U - 0 0 z _, 

a, 10 20 30 <O 

Wale< level , -
reference 
Elev. 
541 .225m. 

-S!-
BENTONITE 
SEAL ... " 

SILICA 
SANO 

Piez. 1 

... ... .. 

.. . ... .. 

.:.=....:...:.. 

WATER LEVEL IN 
PIEZ. 1 AT 
ELEV. 540.27m 
ON SEP. 25/91 . 

-
~ 0 .,_ __ ..._ __________ ___ _.____..._ _ _.,_.._....__, 5t5 PERCENT AXIALSTAAIN AT FAILURE ~-...1..-.....,j.___...,_ _ __. __ ..__.._ ______ -i 

DEPTH SCALE 

1 to 100 Golder Associates 

LOGGED: A.JC 

CHECKED: RB 




