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CONTINENTAL GOLD CORP. 
MT. MILLIGAN PROJECT 

SUMMARY OF BOREHOLE PERMEABILITY TESTS 

Test Hole Completion Zone Depth 
No. (ft) (m) 

Main Embankment 
C1-P1 38.7 - 64.8 11.8 - 19.8 
C1-P2 17.3 - 27.6 5.3 - 8.4 
C2-P 1 176.7 - 196.5 53.9 - 59.9 
C2-P2 69.1 - 87.6 21.1 - 26.7 
C3-P1 67.3 - 90.0 20.5 - 27.4 
C4-P 1 174.4 - 189.0 53.2 - 57.6 
C4-P2 33.1 - 48.4 10.1 - 14.8 
C5-P 1 70.4 - 83.3 21.5 - 25.4 
C5-P2 42.3 - 55.4 12.9 - 16.9 
C6-P 1 18.4 - 84.6 5.6 - 25.8 

Saddle Dam 
C7-P 1 23.9 - 38.3 7.3 - 11.7 
C7-P2 49.5 - 63.0 15.1 - 19.2 
C7 53.0 - 63.0 16.2 - 19.2 
C8-P1 32.2 - 53.8 9.8 - 16.4 
C8 69.5 - 80.5 21.2 - 24.5 

Type of Test 

Rising Head 
Rising Head 
Not Tested 
Rising Head 
Artesian 
Not Tested 
Not Tested 
Not Tested 
Not Tested 
Not Tested 

Not Tested 
Not Tested 
Packer 
Not Tested 
Packer 

Material 

Bedrock 
Sandy Till 
Sandy Till 
Lacustrine Sand, Silt, Clay 
Sand and Gravel 
Dense Sand and Gravel 
Dense Sand and Gravel 
Bedrock 
Sandy Till 
Sand and Silt 

Sandy Till 
Bedrock 
Bedrock 
Alluvial Sand and Silt 
Bedrock 

Measured 
Permeability 
(cmls) 

7 x 10-7 
9 x 

10" 



Test Hole Completion Zone Depth 
No. (ft> (m) 

South Embankment 
0 - P  1 38.5 - 70.5 11.7 - 21.5 
C9 50.0 - 60.0 15.2 - 18.3 
C9 60.0 - 71.0 18.3 - 21.6 
C10-P1 27.6 - 47.7 8.4 - 14.5 
C11-P1 18.0 - 31.2 5.5 - 9.5 
C12-P1 15.4 - 91.2 4.7 - 27.8 
C13-P1 20.7 - 57.4 6.3 - 17.5 
C14-P1 10.0 - 48.6 3.0 - 14.8 

Water Storage Dam 
WSDl-P1 125.0 - 159.0 38.1 - 48.5 
WSD2-P1 28.9 - 39.7 8.8 - 12.1 
WSD2-P2 7.9 - 18.0 2.4 - 5.5 
WSD2 47.0 - 60.0 14.3 - 18.3 
WSD3-P1 35.8 - 45.8 10.9 - 13.9 

Type of Test Material 

Not Tested 
Packer 
Packer 
Not Tested 
Not Tested 
Not Tested 
Not Tested 
Not Tested 

Bedrock 
Bedrock 
Bedrock 
Alluvium 
Silty Sandy Till 
Sandy Till/Alluvium 
Alluvium 
Alluvium 

Not Tested Alluvial Sand 
Not Tested Sand and Gravel 
Not Tested Alluvial Sand 
Packer Bedrock 
Not Tested Weathered Bedrock 

Measured 
Permeability 
(cmls) 



PACKER TESTING CALCULATION SHEET 

PROJECT: MOUNT M l L L I G A N  HOLE DIAMETER ( i n c h e s ) :  
LOCATION: WATER STORAGE DAM DEPTH TO GDU TABLE BELM) PRESSURE GAUGE ( f t ) :  
HOLE No: KP91 -USD2 BEDROCK D E P T H ( f t ) :  
TEST DATE: MARCH 6, 1991 TESTED BY: 
COORDINATES(rn) N: 12564.0 E: 25089.8 ANGLE FROM VERTICAL (deg) :  
REF. ELEV.(rn) 1007.20 HEIGHT OF PRESSURE GAUGE ABOVE GROUND(ft): 

2.98 
4 

41.5 
RNK 

0 
4 

TEST 
HEAD 
( f t )  

27.1 
54.8 
84.8 

PERMEABILITY I ( c m / s e c )  
ELAPSED 

TIME , 

( rn in )  

5 
5 
3 
5 
5 
5 

METER RDG 
(US g a l l o n s )  COMMENTS 

i n i t i a l  

88.2 
88.3 
88.2 
87.2 
87.3 
88.9 

B e d r o c k  
Q t z - B i o t i t e  S c h i s t  

( I r o n  s t a i n e d )  

f i n a l  

88.3 
88.6 
86.8 
87.3 
88.8 
87.5 

M o d e r a t e  RQD 

MT. MlLLlGAN PACKER TEST RESULTS 
HOLE KP91-WSD2, INTERVAL 47 - 60 ft 

- 1.5000 - 1.0000 - 0.5000 0.0000 0.5000 1.0000 1.5000 
FLOW RATE (Igallmin) 



PACKER TESTING CALCULATION SHEET 

PROJECT: MT. MILLIGAN HOLE DIAMETER (inches): 
LOCATION: TAILINGS AREA C DEPTH TO GDU TABLE BELOW PRESSURE GAUGE(ft): 
HOLE No: KP91 -C7 BEDROCK DEPTH(ft): 
TEST DATE: MARCH 7, 1991 TESTED BY: 
CWRDINATES(rn) W :  12706.5 E: 21018.9 ANGLE FROM VERTICAL (deg): 
REF. ELEV.(rn) 1075.9 HEIGHT OF PRESSURE GAUGE ABOVE GROUNDcft): 

MT. MILLIGAN PACKER TEST RESULTS 

TEST 
No. 

5 
5 
5 
5 
5 

HOLE KP91-C7, TEST INTERVAL 53 - 63 ft 

INTERVAL 
belou g r d ( f t )  

from 1 t o  

METER RDG 
( l i t r e s )  

i n i t i a l  I f i n a l  

- 0.2000 - 0.1000 0.0000 0.1000 0.2000 0.3000 0.4000 0.5000 0.6000 
FLOW RATE (Llmin) 

0.040 
0.554 
0.542 
0.154 

-0.158 

ELAPSED 
TIME 
(rnin) 

10.0 
20.0 
30.0 
20.0 
10.0 

FLOW 
RATE 

(L/rnin) 

0.0 
0.0 
0.0 
0.0 
0.0 

GAUGE 
PRESSURE 

(ps i )  

58.1 
81.2 

104.3 
81.2 
58.1 

HEAD 
CORRIN 
( f t )  

8.2E-07 
8.1E-06 
6.2E-06 
2.2E-06 

-3.2E-06 

TEST 
HEAD 
( f t )  

Bedrock 
Q t z - B i o t i t e  Sch is t  

Poor RQD 

PERMEABILITY 

(crn/sec) 
COMMENTS 



PACKER TESTING CALCULATION SHEET 

PROJECT: MT. MILLIGAN HOLE DIAMETER (inches): 
LOCATION: HEATHER LAKE, TAILINGS AREA C DEPTH TO GDW TABLE BELOW PRESSURE GAUGE(ft): 
HOLE No: KP91- C8 BEDROCK DEPTH(ft1: 
TEST DATE: MARCH 6, 1991 TESTED BY: 
COORDINATES(m) N: 11585.1 E: 21448.3 ANGLE FROM VERTICAL (deg): 
REF. ELEV.(m) 1037.4 HEIGHT OF PRESSURE GAUGE ABOVE GROUND(ft): 

MDG 
0 

3.3 

MT. MILLIGAN PACKER TEST RESULTS 

TEST 
No. 

1 

0.0000 0.0100 0.0200 0.0300 0.0400 0.0500 0.0600 0.0700 
FLoW RATE (Wmin) 

INTERVAL 
below g r d ( f t )  

from 

69.5 
69.5 
69.5 
69.5 
69.5 

t o  

80.5 
80.5 
80.5 
80.5 
80.5 

METER RDG 
( l i t r e s )  

ELAPSED 
TIME 
(min) 

5 
5 
5 
5 
5 

i n i t i a l  

44.66 
44.73 
45.46 
45.93 
46.04 

f i n a l  

44.66 
45.30 
45.93 
46.05 
46.04 

FLOW 
RATE 

(L/min) 

<0.001 
0.064 
0.044 
0.024 

< 0.001 

HEAD 
CORRIN 
( f t )  

0.0 
0.0 
0.0 
0.0 
0.0 

GAUGE 
PRESSURE 

(psi) 

14.0 
26.0 
40.0 
26.0 
14.0 

TEST 
HEAD 
( f t )  

67.3 
95.0 

127.4 
95.0 
67.3 

PERMEABILITY 

(cm/sec) 

< 1.6E-08 
7.4E-07 
3.8E-07 
2.8E-07 

< 1.6E-08 

COMMENTS 

Bedrock 
Gabbro 

Corrected f o r  Minor 
LeakageO.O5L/min 



PACKER TESTING CALCULATION SHEET 

PROJECT: MT. MILLIGAN 
LOCATION: SWTH DAM ABUTMENT 
HOLE No: KP91 -C9 
TEST DATE: MARCH 5, 1991 
COORDINATES(m) N: 
REF. ELEV.(m) 

HOLE DIAMETER (inches): 
DEPTH TO GDW TABLE BELOW PRESSURE GAUGE(ft): 
BEDROCK DEPTH(ft): 
TESTED BY: 
ANGLE FROM VERTICAL (deg): 
HEIGHT OF PRESSURE GAUGE ABOVE GROUND(ft): 

3.782 
31.5 

43 
KGB 

0 
2.3 

TEST 1 INTERVAL METER RDG 1 ELAPSED 
( L i t  

i n i t i a l  

8.99 
9.15 
9.29 
9.32 
9.32 

75.05 
75.26 
75.50 
76.75 
76.88 

f i n a l  (rnin) 1I*r 
FLOW 
RATE 

(L/rnin) 

0.008 
0.012 
0.006 

< 0.001 
0.014 

0.030 
0.032 
0.136 
0.026 

< 0.001 

GAUGE / W: E:: 
'RESSURE CORR'N HEAD 

(ps i  

'ERMEABILITY 

(crn/sec) 

1.6E-07 
1.8E-07 
6.8E-08 

< 1.3E-08 
2.OE-07 

5.3E-07 
4.1E-07 
1.3E-06 
3.3E-07 

< 1.8E-08 

COMMENTS 

Bedrock - Gabbro 

Moderate RQD 
No Leakage Detected 

Bedrock - Gabbro 

Corrected f o r  Minor 
Leakage O.lL/min 

a t  gauge pres =35psi 



MT. MlLLlGAN PACKER TEST RESULTS 
HOLE KP91-C9, TEST INTERVAL 50 - 60 ft 

0.0050 0.0100 
FLOW RATE (Llmin) 

MT. MlLLlGAN PACKER TEST RESULTS 
HOLE KP91-C9, TEST INTERVAL 60 - 71 ft 

130.0 

0.0500 0.1000 
FLOW RATE (Llmin) 
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PROJECi .92.2!.4P!.9 .... ... O R A W N  . . . . . . . . . R E V I E W E D .  .... .. DATE . . . . . MAR-1 . . . . . . . 3-91 . . . . . . . . 

Size  of opening, inches 

M.I.T. G R A I N  S l Z E  SCALE 

U. S. S. s ieve s ize ,  meshes / inch 

GRAIN S l Z E  , m m  

Golder Associates 

I I 
coarse I medium I f ine 

S A N D  S I Z E  

I 
fine grained 

I 1 
coarse I medium I f ine  

GRAVEL S I Z E  
BOULDER 

SIZE S I L T  S I Z E  ' 
COBBLE 

SIZE CLAY S I Z E  



PROJEC :Q.l?!.W!D ...... D R A W N  ......... REV'EWE?.  .... . . DATE MAR-13-91 . . . . . . . . . . . . . . . . . . . . - 

Size of opening, inches 

M.I.T. G R A I N  S lZE SCALE 

U. S. S. s ieve  s i z e ,  m e s h e s  / inch 

1:0 0'. l 

GRAIN S l Z E  , rnrn 

Golder Associates 

1 I 
coarse 1 medium ) f ine 

S A N D  S I Z E  

I 
fine grained 

I I 
coarse I medium 1 f ine  

GRAVEL S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE CLAY S I Z E  



.8!.?!00!? .... ... D R A W N  . . . . . . . . . REVIEWED . . . . . . . . DATE MAR-13-91 . . . . . . . . . . . . . . . . . . . . 

M.I.T. G R A I N  S l Z E  S C A L E  

Size of opening, inches U. S. S. s ieve  s i z e ,  m e s h e s  / i n c h  

4 10 20 40 60 100 200 

GRAIN S l Z E  , m m  

Golder Associates 

i 1 
coarse (medium I f i n e  

S A N D  S I Z E  

I 
f ine grained 

1 1 
coarse ( medium 1 f i ne  

GRAVEL S I Z E  ' 

BOULDER 
SIZE S I L T  S I Z E  

COBBLE 
SIZE CLAY S I Z E  
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PROJECT ,!Y.a E1.Q.. . . . . . D R A W N  ....... .. REVIEWED ....... - DATE LUR-13-01 ................. -.. 

S i z e  of opening, 

GRAIN S l Z E  , m m  

Golder Associates 

I 1 
coarse (medium ( f ine  

S A N D  S I Z E  

I 
fine grained 

I I 
coarse I medium ( f ine  

G R A V E L  S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S I Z E  



D R A W N  .-....... REVIEWED . . . . . . . . DATE w-1>91 PROJEC' .J.W.?!M!.[). . .. . . . ................... - 

M.I.T. G R A I N  S l Z E  S C A L E  

Size of opening, inches  U. S. S. s i e v e  s i z e ,  m e s h e s  / i n c h  

10 1.0 0.1 

GRAIN S l Z E  , mm 

. E G E N D :  

LAB SAMPLE ID : C7 

DRIU SAMPLE NUMBER : 
KP91 C4-3 
KP91 C4-4 

Golder Associates 

I I 
coarse ( medium I f ine 

S A N D  S I Z E  

f ine grained 1 I 
coorse I medium I f i n e  

G R A V E L  S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  ' S I Z E  



> P R O J E C ~  - ~ ~ I Z ~ O . I . D . .  .. ... D R A W N  . . . . . . . . . . . . . . . . . DATE.. . . M3.k.W. . . . REVIEWED 

M.I.T. G R A I N  SlZE S C A L E  

Size of opening, inches U. S. S.  s i e v e  s i z e ,  m e s h e s  / inch 

4 

GRAIN S l Z E  , m m  

G a l d e r  Associates 

I 1 I 1 I 
coarse I medium 1 f ine  coarse 1 medium 1 f ine 

I 

G R A V E L  S I Z E  
BOULDER 

SIZE 

fine grained 
COBBLE 

SIZE S A N D  S I Z E  S I L T  S I Z E  C L A Y  S l Z E  



.?.!?!.%?'.P.. . . . .. OR A W  . . . . . . . . . R E V I E W E D .  .... .. DATE L(AR-13-91 ................. -.- 

M.I.T. G R A I N  SIZE S C A L E  

Size of opening, inches U. S. S. s i e v e  s i z e ,  m e s h e s  / inch 

GRAIN S l Z E ,  mm 

Golder Associates 

1 I 
coarse ( m e d ~ u m  ( f ine 

I I 
coarse (medium 1 f ine 1 

1 I 

GRAVEL S I Z E  
BOULDER 

SIZE 

fine grained 
COBBLE 

SIZE S A N D  S I Z E  I S I L T  S I Z E  CLAY S I Z E  



PROJECT .+!.?!.WD.. . . . . . DRAWN . . . . . . . . . REV'EWED .... .. . . DATE . . . . w-1*@1 . . . . . . . . . . . . . . . . 

M.I.T. GRAIN S lZE  SCALE 

Size of opening, inches U. S. S. s i e v e  s i z e ,  m e s h e s  / inch 

LAB SAMPLE ID : C11 

DRILL SAMPLE NUMBER : 
KP91 C1-2.3 

GRAIN S l Z E  , mm 

Golder Associates 

I I 
coarse I medium I f i n e  

I I 
coarse 1 medium I f ine 

I 

S A N D  S I Z E  

f ine grained - 
G R A V E L  S I Z E  

BOULDER 
SIZE S I L T  S I Z E  

COBBLE 
SIZE C L A Y  S I Z E  



PROJECT 1.-.0!2!.*.'.?.. .. ... DRAWN ...... . .. REVIEWED ..... .. DATE )UR-l*Ql . . . . . . . . . - . . . . . . . . . . 

M.4.T. G R A I N  S l Z E  S C A L E  

Size of opening, inches U. S. S. s i e v e  s i z e ,  m e s h e s  / i n c h  

GRAIN S l Z E  , m m  

Golder Associates 

I I 
coarse ( medium ( f ine  

S A N D  S I Z E  

1 
f ine grained 

I I 
coarse ( medium ( f i n e  

G R A V E L  S I Z E  
BOULDER 

SIZE S I L T  SIZE 
COBBLE 

SIZE C L A Y  S I Z E  



PROJECT Y?'.?'.'?!?.!. . . . . . . D R A W N  ......... REVIEWED ... .. . . DATE -1*91 . . . . . . . . . . . . . . . . . . . . 

I M.I.T. GRAIN SIZE SCALE 

I Size of opening, inches U. S. S. s i e v e  s i z e ,  m e s h e s  / i n c h  

GRAIN S l Z E  , m m  
I I 

coarse ( rnedlum I f ine  
I I 

coarse I medium I f ine  
1 

S A N D  S I Z E  

fine grained 

GRAVEL S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S I Z E  



M.I.T. G R A I N  S l Z E  S C A L E  

Size of opening, inches U. S. S. s i e v e  s i z e ,  m e s h e s  / i n c h  

L E G E N D :  I- 

PROJECT dG!I!?u.Q.. . . . . . D R A W N  ......... REVIEWED. .... . . DATE.. . . -!.??'. . . . 

Golder Associates 

GRAIN S l Z E  , mm 

7 -- 
9 
t 
2 

1 I 
coarse I medium I f i n e  

I 1 
coarse I medium I f ine 

I 

S A N D  S I Z E  

f ine grained 

G R A V E L  S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S I Z E  



PROJECT ,~~.Yw!@. . .. , . . D R A W N  ......... REVIEWED ..... .. DATE -15-91 . . . . . . . . . . . . . . . . . . . . 

M.I.T. G R A I N  SlZE SCALE 

Size of opening, inches U. S. S. s i e v e  s i t e ,  m e s h e s  / i n c h  

Golder Associates 

I I 
coarse I medium I f i ne  

I I 
coarse I medium 1 f ine  

I 

S A N D  S I Z E  

fine grained 

G R A V E L  S I Z E  
BOULDER 

S IZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S I Z E  



PROJECT ~~:?1?!.~'.!?. . . . . . D R A W N  ..-...... '="'EWE?. .... .. DATE W-1s-01 . . . . . . . . . . . . . . . . . . . . 

M.I.T. G R A I N  SlZE SCALE 

Size of opening, inches U. S. S. s i e v e  s i z e ,  m e s h e s  / i n c h  

4 It3 20 40 60 100 200 

LAB SAMPLE ID : C16 I I 
DRILL SAMPLE NUMBER : 

KP91 C6-2.3 1 

GRAIN S l Z E  , m m  
I 1 1 I I 

coarse ( medium I f ine  

S A N D  S I Z E  

fine grained coarse I medium I f ine  - 
GRAVEL S I Z E  

BOULDER 
SIZE S I L T  S I Z E  

COBBLE 
SIZE CLAY S l Z E  



PROJECT M ~ . W ! ~  ....... DRAWN . . . . . . . . . REVIEWE?. .... . . DATE MAR-15-81 . . . . . . . . . . . . . . . . . . . . 

Size of opening, inches 

M.I.T. G R A I N  SlZE SCALE 

U. S. S. s i e v e  s i z e ,  m e s h e s  / inch 

1.0 0.1 

G R A I N  S l Z E  , m m  

Golder Associates 

I I 
coarse 1 medium I fine 

S A N D  S I Z E  

1 
f ine grained 

I I 
coarse 1 medium I fine 

GRAVEL S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S I Z E  



PROJECT .?12!.?1D.. . . . . . D R A W N  . . . . .. . . . REVIEWED . . . . . . . . DATE )IUR-l*Ql . . . . . . . . . . . . . . . . . . . . 

M.I.T. G R A I N  S l Z E  S C A L E  

Size of opening, inches U. S. S. s i e v e  s i z e ,  m e s h e s  / i n c h  

I 
0.1 

S l Z E  , m m  

Golder Associates 

I 1 
coarse 1 medium I f ine  

S A N D  S I Z E  

I 
fine grained 

I  I 
coarse ( medium ] f ine  . 

GRAVEL S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S l Z E  



PROJECT !?W.E.'!? ....... ORAWN ......... REVIEWED . . . . . . . . OATE ~ - 1 ~ B 1  . . . . . . . . . . . . . . . . . . . . 

M.I.T. G R A I N  SlZE SCALE 

Size of opening, inches  U. S. S. s i e v e  s ize ,  m e s h e s  / i n c h  

, E G E N D :  - 
LAB SAMPLE ID : C19 

D R I U  SAMPLE NUMBER : - 
KP9l C10-2.3.4 

GRAIN S l Z E  , mm 

Golder Associates 

I I 
coarse I medium ( f ine  

S A N D  S I Z E  

I 
f ine grained 

I I 
coarse ( medium I f i n e  

GRAVEL S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S I Z E  



PROJECI .Q12101)1D . . . . . . . . . . . . . . . . . . . D R A W N  ......... R E V I E W E D . .  . . . . . D A T E  m-15-91 . . . . . . . . . . . . . . - . . . . . 

M.I.T. GRAIN S lZE  SCALE 

Size of opening, inches U. S. S. sieve s i t e ,  meshes / inch 

GRAIN S I Z E  , m m  

Golder Associates 

I I 
coarse I medium ( f ine 

S A N D  S I Z E  

I 
fine grained 

I 
coarse / medium I f ine  

GRAVEL S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE CLAY S l Z E  



PROJECT .?~.?~.F.!'?. . . . . . . D R A W N  ......... REVIEWED. .. *. . . DATE W 1 5 - 9 1  ...................- 

M.I.T. G R A I N  S I Z E  S C A L E  

Size of opening, inches U. S. S. s i eve  s i z e ,  m e s h e s  / inch 

4 I0 20 40 60 100 200 

GRAIN S l Z E  , mm 

Golder Associates 

I  I 
coarse ( medium ( f ine 

S A N D  S I Z E  

I 
fine grained 

I I 
coarse ( med~um f ine 

G R A V E L  S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S I Z E  



PROJECT .?1?!001?. . . . . . . ORAWN ......... REVIEWED . . . . . . . . DATE u - 1 s Q l  ..... *... . .. . .. . . .. . 

M.I .T .  GRAIN SlZE SCALE 

Size o f  opening, inches U. S. S. s i e v e  s i z e ,  m e s h e s  / i n c h  

GRAIN S l Z E  , m m  

Golder Associates 

I I 
coarse I medium I f ine  

S A N D  S I Z E  

I 
f ine grained 

I 1 
coarse ( medium I f ine  

GRAVEL S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S I Z E  



M.I.T. G R A I N  S l Z E  S C A L E  

Size of opening, inches U. S. S. s i e v e  s i z e ,  m e s h e s  / inch 

GRAIN S lZE  , m m  

Golder Associates 

I Golder Associates I J 

I I 
coarse I medium I f ine  

S A N D  S I Z E  

I 
fine grained 

I I  
coarse ( medium I f i ne  

GRAVEL S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE CLAY S I Z E  



N00!2!00!0.. .. ... D R A W N  REVIEWED OATE -1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

M.I.T. GRAIN SlZE SCALE 

Size of opening, inches U. S. S. s i e v e  s i z e ,  m e s h e s  / inch 

GRAIN S l Z E  , m m  

Golder Associates 

I I  
coarse 1 medium I . fine 

S A N D  S I Z E  

I 
fine grained I I  

coarse I medium ( fine 

G R A V E L  S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S I Z E  



PROJEC" .@,2l.W1D, . . . . . D R A W N  . . . . . . . . . REVIEWED . . . . . . . . DATE . . . . -1 . . . . . . . . . . . . . . . . 

M.I.T. G R A I N  S l Z E  S C A L E  

Size of opening, inches U. S. S. s ieve  s i z e ,  m e s h e s  / inch 

GRAIN S l Z E  , mm 

Golder Associates 

I I 
coarse ) medium I f ine 

S A N D  S I Z E  

I 
f ine grained 

I I 
coarse I medium I f ine  . 

G R A V E L  S I Z E  
BOULDER 

S IZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S I Z E  



R E V I E W E D  D A T E  -1 ......... PR0JEC.r .;.0121001D D R A W N  .................... ........ ................... 

M.I.T. GRAIN  S l Z E  S C A L E  

Size of opening, inches U. S. S.  s ieve  s i z e ,  m e s h e s  / inch 

10 1.0 0: I 

GRAIN S l Z E  , mm 

- E G E N D :  

LAB SAMPLE ID : C28 H 
DRILL SAMPLE NUMBER : 

KP91-WSD1-17.18 1 

Golder Associates 

I I 
coarse 1 medium I f ine  

S A N D  S I Z E  

I 
fine grained 

I I 
coarse ( medium ( f ine  

G R A V E L  S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S I Z E  



PRoJEG 4W!?!?. . .. ... DRAWN . . . . . . . . . . . . . . . . . DATE . . . . ~ ~ - 0 6 - 9 1  . . . . . . . . . . . . . . . . REVIEWED 

M. I .T .  GRAIN S l Z E  SCALE 

Size of opening, inches U. S. S. s ieve  s i z e ,  m e s h e s  / inch 

Golder Associates 

I I 
coarse (medium 1 f ine 

S A N D  S I Z E  

I 
fine grained 

I I 
coarse I medium I f ine  

G R A V E L  S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S I Z E  



GRAIN S l Z E  , mm 

Golder Associates 

I I 
coarse (medium 1 f ine  

S A N D  S I Z E  

I 
f ine grained 

I I 
coarse ( medium 1 f i ne  

G R A V E L  S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S l Z E  



PROJEC. ..0121001D D R A W N  REVIEWED. .. .. .. DATE -1 . . . . . . . . . . . . . . . . . . . ..* ...... . . . . . . . . . . . . . . . . . . . . 

M.I.T. GRAIN SlZE SCALE 

Size of opening, inches U. S. S. s i e v e  s i z e ,  m e s h e s  / i n c h  

I 

10 1:0 0'. l 0:o I 
GRAIN S l Z E  , m m  

Golder Associates 

I I  
coarse I medium I f ine 

S A N D  S I Z E  

I 
f ine grained 

I  I  
coarse I medium ( f ine  

G R A V E L  S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S I Z E  



No:Ol?l!.w.D. .. ... D R A W N  ......... '="'EWE?. .. .. . . DATE . . . . . . . . . . . . . . . . . . . . 

M.I .T.  GRAIN S l Z E  SCALE 

Size of opening, inches U. S. S. s ieve  s i z e ,  m e s h e s  / i n c h  

GRAIN S l Z E  , m m  

Golder Associates 

I I 
coarse (medium I f ine  

S A N D  S I Z E  

I 
f ine grained I I 

coarse I medium I f ine 
, 

GRAVEL S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S I Z E  



PROJECT ~0.012l0010 . . . . . . . . . . . . . . . . . . . D R A W N  ...... . . . REVIEWED . . . . . . . . DATE -1 . . . . . . . . . . . . . . . . . . . . 

M.I.T. GRAIN SlZE SCALE 

Size of opening, inches U. S. S. s i e v e  s i z e ,  m e s h e s  / ~ n c h  

24 12 6 3 1 % 3/a 4 10 2 0  4 0  6 0  100 200  

GRAIN S l Z E  , mm 

Galder Associates 

I I  
coarse 1 medium I f ine  

S A N D  S I Z E  

I 
f ine grained 

I I  
coarse 1 medium I f ine  

GRAVEL S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S l Z E  



PROJECT No:@12l.E!D.. . . . . D R A W N  ...... . . . REVIEWED . . . . . . . . DATE ARZ-O+-Ol . . . . . . . . . . . . . . . . . . . . 

M.I.T. GRAIN S lZE S C A L E  

U. S. S. s ieve  s i z e ,  m e s h e s  / inch Size of opening, inches 

I 

10 IIO 0'. l 0:o I 0. C 

GRAIN S l Z E  , m m  

Golder Associates 

I I 
coarse I medium I f ine  

S A N D  S I Z E  

I 
fine grained 

I I 
coarse ( medium I f ine  

GRAVEL S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S l Z E  



'?firroo!!?. .. ... DRAWN ....... .. REVIEWED . . . . . . . . DATE . . . . . -1 . . . . . . . . . . . . . . . 

M.I.T. GRAIN S l Z E  S C A L E  

Size of opening, inches U. S. S. s ieve  s i z e ,  m e s h e s  / inch  

, E G E N D :  

UB SAMPLE ID : C34 

DRILL SAMPLE NUMBER : 
KP9148-6 1 

GRAIN S l Z E  , mm 
I I I I I 

coarse I medium ( f ine  coarse I medium I ' f ine f ine grained 
BOULDER COBBLE 

SIZE SIZE G R A V E L  S I Z E  S A N D  S I Z E  S I L T  S I Z E  C L A Y  S I Z E  

Golder Associates 



PROJECT "0:9MW..P.. .. ... O R A W N  ......... .... .. DATE -1 . . . . . . . . . . . . . . - . . . . . 

M.I .T.  GRAIN SlZE SCALE 

Size of opening, inches U. S. S. s ieve s i z e ,  m e s h e s  / inch 

1 4  10 2 0  4 0  6 0  100 2 0 0  

, E G E N D :  

LAB SAMPLE ID : C35 

DRILL SAMPLE NUMBER : 
KP9148-7 

I 

1.0 

GRAIN S l Z E  , mm 

Golder Associates 

I I 
coarse I medium I f ine 

S A N D  S I Z E  

I 
f ine grained 

I I  
coarse 1 medium I f ine 

GRAVEL S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE CLAY S I Z E  



PROJE=8 "":~.?.W.'.? ....... ORAWN . . . . . . . . . REVIEWED . . . . . . . . DATE - . . . . . . . . - . . . . . - . . . . . 

M.I.T. GRAIN SlZE SCALE 

Size of opening, inches U. S. S. s ieve  s ize ,  m e s h e s  / i n c h  

, E G E N D :  

LAB SAMPLE ID : C36 

DRILL SAMPLE NUMBER : 
KPQ1 -C12-1 

Golder Associates 

GRAIN S l Z E  , m m  
I I  

coarse I medium I f ine 

S A N D  S I Z E  

I 
f ine grained 

I 
coarse / medium I f ine 

G R A V E L  S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S l Z E  



PROJEC.4 "O,@t?l_lW!D ...... ORAWN ......... REVIEWED DATE -1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

M.I.T. GRAIN SlZE SCALE 

Size of opening, inches U. S. S. s ieve  s i z e ,  m e s h e s  / inch 

, E G E N D :  

UB SAMPLE ID : C37 

DRILL SAMPLE NUMBER : 
Oeeee KP9l-Cl2-3,4 1 

GRAIN S l Z E  , mm 

Golder Associates 

I I  
coarse (medium ( f ine 

S A N D  S I Z E  

I 
f ine groined 

I I  
coarse I medium ( f ine 

G R A V E L  S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S I Z E  



PROJECT ~09121#)1D .... ... DRAWN . . . . . . . . . REVIEWED . . . . . . . . DATE . . . . APR-Ob-91 . . . . . . . . . . . . . . . . 

M.I.T. G R A I N  S l Z E  SCALE 

Size of opening, inches U. S. S. s ieve  s i z e ,  m e s h e s  / ~ n c h  

4 10 20 40 60 100 200 

100 10 rlo 0'. l 0:o I 0.001 0.0001 

GRAIN S l Z E  , m m  

Golder Associates 

I I 
coarse I medium I f ine 

S A N D  S I Z E  

I 
fine grained 

I I 
coarse I medium I f ine  

GRAVEL S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S I Z E  



Size of opening, inches 

12 6 3 1h 3/4 3/g 

M.I.T. G R A I N  SlZE SCALE 

U. S. S. s ieve  s i z e ,  m e s h e s  / inch 

1:0 

GRAIN S l Z E  , m m  

Golder Associates 

I I 
coarse I medium I f ine 

S A N D  S I Z E  

I 
fine grained 

I I 
coarse ( medium ( f ine  

GRAVEL S I Z E  
BOULDER 

S IZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S I Z E  



PRoJECl N O : M 3 l . @ \ D . .  . . . . . DRAWN..  .. .. . . . .. .. . . D A T E  -1 . . . . . . . . . . . . . . . . . . . . 

M.I.T. GRAIN S lZE  SCALE 

Size of opening, inches U. S. S. s ieve  s i z e ,  m e s h e s  / ~ n c h  

" 
160 10 I ~ O  0.1 

GRAIN S l Z E  , m m  

Golder Associates 

I I  
coarse (medium I f ine 

S A N D  S I Z E  

I 
fine grained I I 

coarse 1 medium ( f ine 

G R A V E L  S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

S IZE C L A Y  S I Z E  



PROJEC ~0.9121001D DRAWN REVIEWED DATE . . . . . . . . . . . . . . . . . - . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

M.I.T. GRAIN SlZE SCALE 

Size of opening, inches 

24 12 6 3 1 %  3/4 3/t3 

U. S. S. s ieve  s i z e ,  m e s h e s  / i n c h  

4 10 20 40 60 100 200 

1:0 0'. l 0. 

GRAIN S l Z E  , mm 

Golder Associates 

I I 
coarse I medium I f ine 

S A N D  S I Z E  

1 
fine grained 

I I 
coarse I medium ( f ine 

GRAVEL S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S I Z E  



PROJEC . ~o.@121001D D R A W N  . . . . . . . . . . . . . . . . . . . . . . . . . . . . REVIEWED . . . . . . . . DATE . . . . . . . . . . . . . . . . . . . . 

M.I.T. G R A I N  S l Z E  SCALE 

Size of opening, inches U. S. S. s ieve  s i z e ,  m e s h e s  / inch 

1lo 
GRAIN 

I 
0.1 

S l Z E  , mm 

Golder Associates 

I I 
coarse ( medium I f ine 

S A N D  S I Z E  

I 
f ine grained 

I I 
coarse I medium I f ine 

GRAVEL S I Z E  
BOULDER 

S IZE S I L T  S I Z E  
COBBLE 

S IZE C L A Y  S I Z E  



DATE -1 PRoJEt (40:91?1.WW.. . . . . . DRAWN.. .. . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . 

M.I.T. G R A I N  SlZE SCALE 

Golder Associates 

I I 
coarse (medium I f ine  

S A N D  S I Z E  

I 
f ine grained 

I I 
coarse I medium I f ine 

G R A V E L  S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S I Z E  



PR0JEC.i d0.0121001D D R A W N  .-..-. . .. ........... - ....... REVIEWED . . . . . - . . DATE -1 ................... - 

M.I.T. G R A I N  S l Z E  S C A L E  

Size of opening, inches U. S. S.  s ieve  s i z e ,  m e s h e s  / inch 

, E G E N D :  

UB SAMPLE ID : C44 

DRIU SAMPLE NUMBER : - KP91-C14-3.4 

GRAIN S l Z E  , mm 

Golder Associates 

I I 
coarse I medium 1 f ine 

S A N D  S I Z E  

I 
fine grained 

I I 
coarse 1 medium 1 f ine  

G R A V E L  3 1 Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S I Z E  



PRoJECs 40:0121.m.10.. . . . . . . . . . . . . . . R E V I E W E D  . *  ...... DATE -1 . . . . . . . . . . . . . . . . . . . . 

M.I.T. GRAIN S lZE  SCALE 

Size of opening, inches U. S. S. s i e v e  s i z e ,  m e s h e s  / inch  

4 10 20 40 60 100 200 

100 10 1l0 0: l 0:o I 0.001 

GRAIN S l Z E  , mm 

Golder Associates 

I I 
coarse (medium I f ine 

S A N D  S I Z E  

I 
f ine grained 

I I 
coarse I medium I f ine  

GRAVEL S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S I Z E  



PROJECT NO:912!.W.P.. .. . . . D R A W N  ...... . .. REVIEWED . . . . . . . . DATE -1 . . . . . . . . . . . . . . . . . . . . 

M.I .T.  GRAIN S l Z E  SCALE 

Size of opening, inches 

160 10 I:O o-. I 0 . 0  
GRAIN S l Z E  , rnm 

U. S. S. s ieve  s i z e ,  m e s h e s  / inch 

4 10 2 0  4 0  60 100 2 0 0  

Golder Associates 

I I 
coarse (medium I f ine  

S A N D  S I Z E  

I 
fine grained 

I I 
coarse I medium I f ine . 

G R A V E L  S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S I Z E  



M.I.T. GRAIN S l Z E  SCALE 

Size of opening, inches U. S. S. s ieve  s i z e ,  m e s h e s  / inch 

1 0 I: 0 0; l C 
GRAIN S l Z E  , mm 

LAB SAMPLE ID : C47 

DRILL SAMPLE NUMBER : 
oeeee TPC91-20 (GS-A) 

Golder Associates 

I I 
coarse I medium I f ine 

S A N D  S I Z E  

I 
f ine grained 

I I 
coarse I medium ( f ine  

GRAVEL  S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S I Z E  



I bo I:O o 
GRAIN S l Z E  , m m  

Golder Associates 

I I 
coarse (medium I f ine 

S A N D  S I Z E  

I 
fine grained 

I I 
coarse ) medium I f ine 

G R A V E L  S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S l Z E  



PROJEC "0:@.1210Q10.. .. . . . OR A W N  . . . . . . . . . . . . . . . . . DATE... .M?3w!. . . R E V I E W E D  

M.I.T. G R A I N  S l Z E  S C A L E  

Size of opening, inches U. S. S. s ieve  s i z e ,  m e s h e s  / inch 

24 12 6 3 1 1 / 2  3/4 3/g 4 10 20 40 60 100 200 

LAB SAMPLE ID : C49 n 
DRlU SAMPLE NUMBER : 
cww ~ ~ 9 1 - 2 3  (GS-A) 1 

I 
0.1 0.~0 1 0.001 0.000l 

S l Z E  , mm 

Golder Associates 

I I 
coarse I medium I f ine 

S A N D  S I Z E  

I 
fine grained 

I I 
coarse I medium 1 f ine  

GRAVEL  S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S I Z E  



PROJECT No:@l?!.?M? .... ... D R A W N  ......... REV'E WE". . . . . . . . DATE -1 . . . . . . . . . . . . . . . . . . . . 

M.I.T. GRAIN SlZE SCALE 

Size of opening, inches U. S. S. s ieve  s i z e ,  m e s h e s  / inch 

, E G E N D :  

LAB SAMPLE ID : C50 

DRILL SAMPLE NUMBER : 
TPCgl -23 (GS-8) 

Golder Associates 

I I 
coarse 1 medium I f ine  

S A N D  S I Z E  

I 
fine grained 

I I 
coarse I medium I f ine 

GRAVEL S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S l Z E  



PROJEC 1 ..o:Yr)00!!?. . . ... D R A W N  ...... . .. R E V I E W E D  . . . . . . . . DATE -1 . . . . . . . . . . . . . . . . . . . . 

M.I.T. G R A I N  S lZE SCALE 

Size of opening, inches U. S. S.  s ieve  s i z e ,  m e s h e s  / inch 

GRAIN S l Z E  , mm 

Golder Associates 

I I 
coarse ( medium I f ine 

S A N D  S I Z E  

I 
fine grained 

I I 
coarse ( medium I f ine - 

G R A V E L  S I Z E  
BOULDER 

S IZE S I L T  S I Z E  
COBBLE 

S IZE C L A Y  S I Z E  



PROJECT N";9131.w.1).. .. ... D R A W N  ......... REV'EWED..  . . . . . D A T E  . . . . APR-1-1 . . . . . . . . . . . . . . . . 

M.I.T. G R A I N  S lZE SCALE 

Size of opening, inches U. S. S. s ieve  s i z e ,  m e s h e s  / inch 
I 

GRAIN S l Z E  , mm 

Golder Associates 

I I 
coarse 1 medium I f ine 

S A N D  S I Z E  

I 
fine grained I I 

coarse ) medium I f ine 

G R A V E L  S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S I Z E  



PROJEC'I ~ o Q . l 2 l . q l D .  .. ... DRAWN . . . . . . . . . . . .. . . DATE - . . . . . . . . . . . . . . . . . . . . 

M.I.T. G R A I N  S l Z E  S C A L E  

Size of opening, inches U. S. S. s ieve  s i z e ,  m e s h e s  / inch 

10 0.1 C 

GRAIN S l Z E  , mm 

Golder Associates 

I I  
coarse I medium I f ine 

S A N D  S I Z E  

i 
fine grained 

I  I  
coarse I medium 1 f ine  

GRAVEL S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE CLAY S I Z E  



PROJECT " O : f i 2 ( . F . D .  .. . . . OR . . . . . . . . . R E V I E W E D  . . . . . . . . DATE - . . . . . . . . . . , . . . . . . . . . 

Size o f  opening, inches U. S. S. s ieve  s i z e ,  m e s h e s  /inch 

M.I.T. G R A I N  S l Z E  SCALE 

G R A I N  S l Z E  , m m  

Golder Associates 

I I 
coarse 1 medium I f ine 

S A N D  S I Z E  

I 
f ine grained 

I I 
coarse I medium I f ine  

G R A V E L  S I Z E  
BOULDER 

SIZE S I L T  S I Z E  
COBBLE 

SIZE C L A Y  S I Z E  



PROJEb NO:M?1001?. . . . . . . D R A W N  ... ...... ..... .. DATE -1 . . . . . . . . . . . . . . . . . . . . 

M.I.T. G R A I N  S l Z E  S C A L E  
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P r o j e c t # :  91210UlD 
C l i e n t  : KNIGHT h PIESOLD 

P r o j e c t  : (1673 /4 )  
Locat ion:  MT.  MILLIGAN 

TP: TPC91-1 
SA: 2 

DEPTH : 2.5 rn 

2nd SIEIJE : (I'linus HlO) Gs = 2.73 
W t  be+ o r e  s i e v e  = I=l= ad. i) gnls ............................................................... 
S i z e  W t  Het  % Ret  % R e t  Diameter  % Pass 
!USS) ( g m s >  T o t a l  Cmm) ............................................................... 

............................................................... ------------ -.-.-- -------.- -----.----. -------------------------------- 
I - i Y D H O M E T E R  A N A L Y S I S  

-------------------------------.---------------------------------- --.------------------.-.------.--.-------.-------.----.-.---------.---------- 
E l  apsed Hydro Temp Hydro Diarn % Pass .. . 

T i  me F:ead (C) Cor r Corr  (mm) 
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PROJt : 9121001D 
TP : TPC91-1 
SIL : 2 

DEPTH : 2.5 n 

DATE : NAR-24-91 

IACH t = 
RING I = 

H I  (rd = 
DM (nal = 

BRElllcr2)= 
VOL (cnS)= 

REHARKS : - 150 deter r ined by Casagrande Hethod 
- t e s t  run a t  na tu ra l  r o i s t u r e  content 

WET WT = 
DRY WT = 

WET DENSITY = 
DRY DENSITY = 

INIT WX = 
6s = 

2Ho = 
SAT = 

48.26 gas 
39.28 qrs 

2057 KglHa 
1675 KglH3 

22.90 
2.78 
7.32 ma 
96.3 % 

LOAD NO. STRESS STRESS D I N  2H 2H-~Ho VOID T50 CV Av HV K 
(TSF) (kPa) (rm) (rrl (I#) RATIO Imin) I c r A 2 / s l  ( I I k P a )  (I/kPa) ( c d s e c )  

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

0 0.0 0.00 12.15 4.83 0.660 
1 45.6 0.17 11.98 4.66 0.657 0.80 1.49E-03 5.09E-04 3.11E-04 4.6E-08 
2 91.2 0.26 11.89 4.57 0.624 1.00 1.17E-03 2.82E-04 1.73E-04 2.OE-08 
3 182.9 0.31 11.76 4.44 0.607 0.65 1.76E-03 1 .VIE-04 1.19E-04 2.1E-08 
4 364.8 0.55 11.60 4.28 0.585 0.52 2.15E-03 1.1bE-04 7.34E-05 1.6E-08 
5 729.6 0.76 11.39 4.08 0.557 0.54 2.01E-03 7.83E-05 5.03E-05 9.9E-09 
6 .  1459.2 1.05 11.10 3.78 0.516 0.68 1.53E-03 5.54E-05 3. bbE-05 5.5E-09 
7 3891.3 1.71 10.44 3.12 0.427 0.36 2.64E-03 3.70E-05 2.59E-05 6.7E-09 
8 729.6 1.41 10.74 3.42 0.468 
9 45.6 0.89 11.26 3.95 0.539 
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CONTINENTAL GOLD CORP. 

MT. MILLIGAN PROJECT 

REPORT ON 

PHASE I1 GEOTECHNICAL INVESTIGATIONS 

FOR TAILINGS AREA C 

SECTION 1.0 - INTRODUCTION 

1.1 PREVIOUS FIELD WORK 

A preliminary geotechnical evaluation of the Mt. Milligan site was conducted 

during November and December, 1989. Field work included general surface 

reconnaissance, test pit excavation at potential waste dumps, millsite and tailings 

storage areas, preliminary evaluation of overburden and groundwater at the 

proposed open pit, and permeability testing of exploration drill holes located in the 

proposed open pit. Results are presented in the report: 

Preliminary Geotechnical Site Evaluation, Knight and Piesold Ltd., January, 

1990. 

Phase I of the two stage site investigation program was conducted during January 

and February, 1990. The phase I investigation program targeted the Heidi Lake 

valley and King Richard Creek, southeast of the proposed open pit. Field work 

included overburden and bedrock drilling, wireline packer permeability testing and 

piezometer installations. Results of the Phase I investigation program are presented 

in the document: 

Report on Phase I Geotechnical Investigations, Knight and Piesold Ltd., 

March, 1990. 
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A test pit program was completed by Continental Gold Corp. in April, 1990. The 

test pit program was conducted at the proposed open pit to investigate overburden 

types, compositions, physical properties and neutralization capabilities. Results of 

the site investigation program are presented in the report: 

Mt. Milligan Test Pit Program, Continental Gold Corp., April, 1990. 

1.2 SCOPE OF WORK 

Phase I1 of the geotechnical investigation program for tailings area C (See claims) 

was conducted during June and July, 1990. The investigation program consisted 

of geotechnical drilling and test pit excavation. The scope of work included: 

- Coring of competent overburden and bedrock. 

- Wireline packer in-situ permeability testing. 

- Standard penetration testing of overburden. 

- Installation of 38 mm (1.5 inch) diameter PVC piezometers. 

- Test pit excavation and sample collection. 

- Laboratory index testwork on soil samples recovered from the drilling and 

test pit programs. 

- Laboratory permeability testing on surficial soil samples. 

The drilling program was conducted to assess the surficial geology and geotechnical 

parameters of the materials near the proposed embankment sites in tailings area C. 

The test pit program was carried out to assess the surficial material types and 

conditions, and to confirm near surface drilling interpretations. 

This report summarizes the information obtained in the Phase I1 investigation 

program and provides an evaluation of the surficial and overburden geology within 
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tailings area C. Additional geotechnical information for the millsite foundations and 

for the millsite storage pond site were also collected in the Phase I1 program. The 

results of the millsite investigations are included in the Knight and Piesold Ltd. 

document: 

Report on Phase I1 Geotechnical Investigations for Millsi te Area, dated 

October, 1990. 
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SECTION 2.0 - SURFICIAL GEOLOGY 

2.1 GENERAL 

Tailings Area C is located in the upper 10 km stretch of Limestone Creek and is 

characterized by gently rolling topography. The valley is broad with moderately 

steep sloping walls at the Main and South embankment sites, and is narrow with 

steep sloping walls at the Water Storage dam and East Dam sites. Surficial deposits 

consist of glacial till and outwash sands and gravels. 

Vegetation cover in Tailings Area C typically includes pine trees, poplar trees, 

willows, swamp grasses and assorted shrubs. In well drained sandy deposits, pine 

trees are prominent. Alternatively, poor draining till-like deposits support shrubs 

and scrub foliage. 

Recent stream deposits of sand, silt and occasional sand and boulder zones are 

present at the surface in Limestone Creek. Swamps, ponds and beaver dams are 

characteristic features along the valley. Foliage in the valley generally consists of 

swamp grasses and shrubs. Organic-rich silt and clay deposits typically flank 

stream valleys at lower elevations. 

A test pit program was conducted by Knight and Piesold Ltd. and Continental Gold 

Corp. to investigate surficial deposits at Tailings Area C. Additional information 

was also obtained from air photos and from road cuts within the project area. 

A total of 20 test pits were excavated with a CAT EL200B excavator from July 9 

to 12, 1990 as shown on Drawing No. 1672.020. The test pit program was 

conducted to investigate the type and distribution of surficial materials and the near 

surface foundation conditions at the Main and South embankment sites. Test pits 
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were excavated by hand at the Water Storage dam site as no road access was 

available. Detailed test pit logs are included in Appendix A. 

2.2 MAIN EMBANKMENT SITE 

A total of 17 test pits were excavated at the Main embankment site to investigate 

the distribution and extent of surficial materials, foundation conditions and potential 

borrow materials for the proposed embankment. 

Surficial deposits include a medium dense sandy till varying in thickness from 1 to 

5 m on both valley slopes. Extensive thick alluvial sand and gravel deposits were 

also encountered on the valley walls at the embankment site. On the south-west 

slope, road cuts and test pits (TPC90-13, 14 and 15) expose a thick section of 

glacial meltwater outwash sands and gravels. The deposit is approximately 5 m 

thick and is moderately dense. 

Downstream of the proposed embanlanent axis, along the south-west valley slope, 

road cuts expose a thick deposit of uniform, moderately dense fine sand 

(approximately 75 m west of drill hole 90-695). The deposit extends parallel to the 

valley and is approximately 5 to 15 m thick. 

A moderately dense sandy till overlies alluvial sands and gravels on the northeast 

(right) abutment of the proposed embankment. The till is approximately 2 to 5 m 

thick and extends along the upper plateau regions away from the valley slopes. 

Test pits (TPC90-1, 2, 3 and 4) at higher elevations and exposures along the valley 

slopes reveal alluvial sands and gravels under the surficial till. 

Recent alluvium consisting primarily of loose sands and soft silts and clays exists 

at surface along the valley bottom. Some cobbles and boulders are also present. 
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Limestone Creek is presently a low energy meandering stream which deposits fine 

sands and silts. 

Swamp grass and shrubs cover the valley bottom where the creek has meandered 

in the past and where extensive beaver dams have modified the stream flows. The 

grass and shrub growth overlies a thin cover of soft and wet clays, silts and 

organics as exposed at drill sites 90-705 and 90-707. These deposits are 

approximately 1 to 2 m thick in the valley bottom and up to 4 to 5 m thick along 

the base of the valley slopes. The groundwater table is at the ground surface along 

the valley bottom. 

2.3 SOUTH EMBANKMENT SITE 

A total of 3 test pits were excavated at the South embankment site. Surficial 

materials consist of a thin cap of sandy glacial till which extends from the valley 

bottom to the left (southeast) abutment slope. The till pinches out towards the 

north-west where alluvial silt and sand deposits are exposed. 

Southeast of the embankment, at higher elevations, road cuts expose alluvial sands 

and gravels and sandy till. The sandy till is medium dense, contains little clay or 

silt, and varies in thickness from approximately 4 m in the valley to 6 m on the 

southeast slope (TPC 90-19, 20). 

A test pit, TPC 90-18 and road cuts (drill site 90-682 access) on the right (north- 

west) abutment slope expose bedrock at a depth of approximately 3m. A thin cover 

of very uniform, medium dense alluvial silty sands overlie bedrock. The silty sand 

is exposed at drill site 90-682 and extends to the south-west along the access road 

(Drawing No. 1672.020). 
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2.4 WATER STORAGE DAM SITE 

Five, 1 m deep test pits were excavated by hand at the Water Storage dam site. 

Test pit logs are included in Appendix A. The surficial geology of the site is 

characterized by terrace or esker-like deposits of silt and sand. The left (south) 

abutment consists of very uniform soft grey silts (WSD-5). Surficial deposits on 

the right (north) abutment slope consist of poorly graded moderately dense silts, 

sands and some pebbles and cobbles at depth. Test pits WSD-2, 3 and 4 revealed 

weak stratification or layering with an overall fining up sequence from small, well 

rounded pebbles at the base to medium grained sand, fine sand and uniform silt at 

the surface. Test pits on the north slope reveal layering with uniform medium 

dense silts overlying dense sand and pebbles. The stratification, or layering, 

suggests that the materials were deposited in a fluvial environment, such as an esker 

or glacial meltwater stream. 

Recent channel fill deposits of silt and sand lie in the creek bottom. As shown on 

Drawing No. 1672.021 these deposits are inferred to be a few metres thick based 

on extrapolation from test pits at the Main and South embankment sites a few 

kilometres downstream. 

2.5 EAST DAM SITE 

The East dam site is situated on the drainage divide at the top of Limestone Creek 

as shown on Drawing No. 1672.100 in the Draft Pre-feasibility Study completed by 

Wright Engineers Ltd. and Continental Gold Corp in August, 1990. 

Bedrock exposures of sedimentary units were identified on the stream banks of the 

proposed East dam site during a surface reconnaissance program. Limestone is 

exposed on the topographic knob immediately to the south and metamorphosed 
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sandstones and siltstones outcrop near stream level on the north side of the valley. 

Swampy organic deposits infill the narrow topographic depression at the site and 

the bedrock slopes are mantled by variable thicknesses of colluvium. 
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SECTION 3.0 - GEOTECHNICAL DRILLING 

3.1 GENERAL 

The geotechnical drilling program consisted of eleven holes drilled near the 

proposed Main and South embankment sites in Tailings Area C. The drilling 

program commenced June 27, 1990, and was completed July 18, 1990. Both 

tricone and diamond drilling methods were utilized to drill vertical boreholes to 

investigate the engineering properties, lithologies and permeabilities of the 

overburden and bedrock. 

Geotechnical drilling at the Main embankment site consisted of 7 boreholes; 6 

located along the proposed embankment alignment and 1 located approximately 850 

m downstream along Limestone Creek. Geotechnical drilling at the South 

embankment site consisted of 4 boreholes; 3 adjacent to the proposed embankment 

alignment and 1 groundwater monitoring well located approximately 300 m to the 

south-west. The locations of all geotechnical boreholes are shown on Drawing No. 

1672.020. Detailed geotechnical borehole logs are included in Appendix B. 

In-situ wireline packer permeability tests and Standard Penetration Tests (SPT) were 

performed progressively down each borehole. An NQ wireline double packer 

testing system provided in-situ permeability measurement of discrete intervals in 

competent overburden and bedrock. SPT tests were performed down each borehole 

to investigate in-situ densities and to provide samples of overburden materials. The 

SPT procedures were conducted in accordance with ASTM Dl586 and included a 

donut hammer lifted with 1% wraps of rope around a cathead. 

Groundwater levels were measured in open boreholes. Three standpipe 

piezometers, installed in selected boreholes at the Main and South embankment 
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sites, will be used to measure groundwater levels and for groundwater quality 

analyses. The locations of the piezometers are shown on Drawing No. 1672.020. 

The results of the geotechnical drilling program for the Main and South 

embankment sites, and test pit sampling at the Water Storage dam site are discussed 

in the following sections. The overburden geology was interpreted from the drilling 

program and is summarized for each site on Drawing No. 1672.021. 

3.2 MAIN EMBANKMENT SITE 

3.2.1 Lithologv 

NQ core recovered in overburden was limited to hard clay, dense glacial till 

and competent bedrock, whereas soft and loose silts and sands generally 

washed away with the drilling fluid. The lithological interpretation of the 

overburden materials is therefore largely based on SPT sampling, drilling 

conditions and drill cuttings sampled from the drill mud. 

The overburden geology at the Main embankment site generally consists of 

a dense sandy glacial till which overlies dense alluvial sands and gravels. 

The sands and gravels in turn overlie glacial lacustrine sediments to the east 

(drill holes 90-698, 90-700 and 90-707) and dense boulder clay till to the 

west (drill hole 90-690). The underlying bedrock profile generally reflects 

the surface topography. A geologic cross section along the Main 

embankment is shown on Drawing No. 1672.021. 

Bedrock at the Main embankment site consists primarily of a soft, 

weathered micaceous schist (DH 90-698 and 90-705). Gneiss zones 

consisting of alternating felsic (white) and mafic (dark green) bands were 
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also encountered (DH 90-705). Bedrock was generally soft and weak but 

intact. RQD was generally very high and core recovery was generally 

100%. 

Approximately 6 m of silty till overlies alluvial sands and gravels on the 

upper left (south-west) abutment (drill hole 90485). The sands and gravels 

overlie a thick section of dense boulder clay till (drill holes 90-685 and 90- 

690). The till decreases in thickness to the northeast where it intersects a 

sequence of dense lacustrine silts and clays. The till is approximately 10 m 

thick in drill holes 90-705, 90-695 and 90-698. 

A thick deposit of very dense, impermeable glacial lake sediments occurs 

at the centre of the valley. The lacustrine deposits are approximately 65 m 

thick in the valley, as measured in drill hole 90-707, and decrease in 

thickness to the east and west. The lacustrine sequence consists of varves 

of thin layers of silt and fine sand interbedded with hard blue-grey clay 

layers. Varved lacustrine sediments are generally deposited in cold, fresh 

water environments, typical of glacial lakes. The dense nature of the clay 

suggests that the lacustrine sediments were compacted and consolidated 

probably by subsequent glacial loading. 

Alluvial sand and gravel deposits overlie the lacustrine sediments on both 

sides of the valley. Sands and gravels on the west side of the valley are 

interlayered and cross bedding is apparent in the extensive sand deposits, 

while the gravels exist as thin layers. The thickness of the sand and gravel 

deposit varies from 7 m near drill hole 90490 to 12 m towards the valley 

at drill hole 90-685. 
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Surficial deposits of soft silts, sands and clays lie along the valley bottom. 

The surficial sediments are approximately 3 to 5 m thick as indicated by 

drill holes 90-705, 90-707 and 90-695. The sand and gravel deposits do not 

exhibit noticeable layering or bedding on the east bank and are more coarse 

grained than the alluvial sands and gravels on the west side of the valley. 

The overburden geology at the Main embankment site is complex. The 

interpretation is based on information collected from 7 geotechnical 

boreholes and 17 test pits. A preliminary summary of the geologic history 

at the Main embankment site as shown on Drawing No. 1672.021 is as 

follows: 

- Glaciation and deposition of boulder clay till over bedrock. 

- Formation of a glacial lake and deposition of varved glacial 

lacustrine silt and clay sediments. 

- Deposition of outwash sands and gravels by glacial meltwater during 

glacial retreat. 

- Deposition of surficial till over sands and gravels and localized scour 

of sediments during a temporary glacial advance. 

- Glacial retreat, downcutting and erosion of glacial outwash sands 

and gravels to form Limestone Creek valley. 

- Recent deposition of sands, silts and clays by the stream which 

meanders along the valley bottom. 
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The alluvial sands and gravels were likely deposited by glacial meltwater as 

the glacier retreated. The presence of cross bedding and gravel lenses to 

the west suggest that these deposits possibly originated from an ice margin 

delta which extended into the glacial lake. 

The dense surficial till at higher elevations to the east may have resulted 

from a later ice advance which also induced ice loading compaction and 

consolidation of the lower alluvial and lacustrine sediments. 

3.2.2 Permeabilitv Testing 

In-situ permeability testing was performed in the geotechnical boreholes, 

using a Longyear NQ wireline double packer testing system. Permeability 

test data was obtained for discrete intervals in overburden and bedrock. 

Permeability testing was coordinated and conducted by Knight and Piesold 

Ltd. The general testing procedure was as follows: 

- Tricone and case overburden to a competent formation. 

- Core with NQ drill system approximately 3 m (10 feet) to define the 

test interval. 

- Flush the hole with clean water to remove drill mud and pull back 

drill string to expose a test interval below the bit. 

- Install NQ wireline double packer system down the drill string. 
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- Inflate packers and pump clean water down th 

displace air from the system and check for leaks. 

le drill strin 

- Conduct a permeability test in the open hole below the packers by 

increasing the water pressure in three stages and measuring the flow 

into the formation for each pressure. The water pressure was then 

decreased for two additional tests to enable verification of test 

conditions. 

A total of 6 holes were tested at the Main embankment site. The locations 

of all packer test intervals are shown on Drawing No. 1672.021. Detailed 

results of the permeability tests are included in Appendix C and are 

summarized on Table 3.1. 

Drill hole 90-705 could not be tested because artesian water pressures were 

encountered at depth. Artesian conditions result when an inclined 

permeable zone is confined by a low permeability formation. The 

permeable zone intersected in drill hole 90-705, has a hydraulic connection 

to groundwater at a higher elevation and is confined by a thick layer of low 

permeability lacustrine sediments. 

Packer tests were usually performed in lacustrine silts, glacial till and 

bedrock. Tests were unsuccessful in loose, coarse grained overburden 

materials, as it was often not possible to get a proper packer seal at the top 

of the test interval. 

In-situ packer testing indicates that the bedrock is relatively impermeable 

with permeabilities ranging from 1 x loe7 cmls in fractured zones, (drill hole 

90498) to 3 x lo-' cmls in competent zones (drill hole 90490). The dense 
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boulder clay till overlying bedrock was also relatively impermeable as 

measured in drill hole 90-690 where a permeability of 4 x cmls was 

measured. Apparent sand and boulder zones in the till resulted in locally 

higher permeability values of < 1 x lo4 cmls and 2 x cmls as measured 

in drill hole 90-685. 

Permeability testing was attempted in the alluvial sands and gravels but 

often the materials were too soft and loose to enable a good packer seal. 

However, the dense silty sands and gravels on the south-west side of the 

valley were successfully tested. The permeabilities of these dense sands and 

gravels ranged from 5 x lo4 cmls to 6 x lo4 cmls in drill hole 90-685. 

These values are considered to be representative of the alluvial deposits in 

the area. However, because the surficial sands and gravels northeast of the 

valley are somewhat less dense than those to the south-west, the 

permeability of the alluvium to the northeast may be slightly greater than 

measured in drill hole 90-685. 

3.2.3 SPT Results 

Standard penetration tests were performed progressively down boreholes 90- 

685, 90-698, 90-700 and 90-705 at the Main embankment site. The 

surficial till, alluvial sands and gravels, and lacustrine silts and clays were 

tested. The results presented in Table 3.2 include corrections for 

overburden pressure and energy calibration. 

A dense clay till was encountered near the surface at the left (south-west) 

abutment (DH 90-685). Dense alluvial sands underlying the surficial till 

produced normalized blow counts, (N,),, which increased with depth from 

26 blowslft at 10.1 m to 89 at 14.6 m (DH 90-685). The lacustrine silts 
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and clays encountered in the centre of the valley were also dense with (N,), 

blow counts ranging from 24 blowslft (DH 90-695 and 90-705) to 38 

blowslft (DH 90-700). Alluvial sands on the right (northeast) abutment 

were very dense with (N,), blow counts ranging from 27 to 58 blowslft in 

DH 90-698 and 47 to 93 blowslft in DH 90-700. No SPT tests were 

attempted in the basal till. 

3.2.4 Piezometer Com~letions 

A standpipe piezometer was installed in drill hole 90-695 next to Limestone 

Creek approximately 850 m downstream of the Main embankment site, as 

shown on Drawing No. 1672.020. This piezometer will be used for routine 

measurement of groundwater levels and for periodic sampling for 

groundwater quality analyses. The piezometer is a perforated 38 mm (1.5 

inch) diameter PVC pipe, and was completed to a depth of 72 m (237 feet). 

A bentonite seal was installed at the surface to prevent surface water from 

entering the piezometer. In addition, the upper 4 m (13 feet) of the 

piezometer was not perforated to prevent surface water in the swamp from 

entering the piezometer. Completion details are included in Figure 1. 

3.3 SOUTH EMBANKMENT SITE 

Lithologic interpretation of the overburden materials at the South 

embankment site is based on 4 geotechnical boreholes, 3 test pits and 

extensive road cuts. Core recovery from the drill holes was limited to 

competent glacial till and bedrock. The geologic interpretation of granular 
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materials is based largely on drilling conditions and drill cuttings sampled 

from the drill mud. 

Since all drill holes intersected bedrock, the total overburden thickness was 

delineated across the valley. The total overburden thickness varies from 3 

m at drill hole 90-682 to approximately 33 m at drill hole 90-676 and 15 m 

at drill hole 90-681. The overburden geology at the South embankment site 

generally consists of three units; basal till, glaciofluvial sands and gravels, 

and surficial till as shown on Drawing No. 1672.021. 

Bedrock at the South embankment site is a competent dark green gabbro. 

In general RQD values were high and core recovery was excellent (DH 90- 

676). Bedrock was weathered and badly broken near the contact in drill 

holes 90-681 and 90-682. Bedrock quality generally increased with depth. 

Drilling conditions and drill mud sampling revealed a dense basal sand and 

gravel till with occasional boulder zones above the bedrock contact. The 

basal till varies in thickness from 9 m at drill hole 90-681 to 7 m at drill 

hole 90-676. 

Glaciofluvial sands and gravels overlie the basal till. These glacial outwash 

deposits are approximately 20 to 25 m thick in the valley and thin laterally 

to approximately 3 m at drill holes 90-682 and 90-681. 

A thin cover of glacial till overlies the sands and gravels to the south-east. 

The surficial till generally consists of coarse grained medium dense to dense 

sands and gravels with some silt and a trace of clay. The unit is 

approximately 6 m thick at drill hole 90-681 and pinches out laterally to 

fluvial sands and gravels and bedrock to the north-west. 
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The geologic section for the South embankment is shown on Drawing No. 

1672.021. A preliminary summary of the geologic history at the South 

embankment site is as follows: 

- Glaciation and deposition of basal till over bedrock. 

- Glacial melting and deposition of glaciofluvial sand and gravel 

outwash deposits in the valley channel. 

- Deposition of ablation till over fluvial sands and gravels. 

The thickness and coarse grained nature of the surficial till suggest that it 

was deposited as an ablation-type till as the ice melted and the glacier 

retreated. 

3.3.2 Permeabilitv Testing 

Wireline packer permeability testing was performed in all 4 boreholes at the 

South embankment site. Detailed results of the permeability tests are 

included in Appendix D and are summarized on Table 3.3 and Drawing No. 

1672.021. 

Groundwater flow at the South embankment site is controlled by the more 

permeable materials. In-situ test results indicate that the bedrock and basal 

till units are essentially impermeable, apart from occasional boulder zones 

in the till and slightly fractured zones in the bedrock. Therefore, 

groundwater flow is largely controlled by the extensive and thick 

glaciofluvial sand and gravel deposits in the valley. 
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Permeabilities in bedrock range from 3 x cmls in fractured bedrock 

(drill hole 90-682) to < 2 x lo8 cmls in competent bedrock (drill holes 90- 

676 and 90-711). Bedrock permeability is strongly controlled by fractures 

and shear zones which act as conduits for groundwater flow. The bedrock 

is typically weathered and fractured near contacts with glacial till, resulting 

in higher permeabilities. In general, the bedrock became more competent 

with depth and has corresponding lower permeabilities. 

The sandy basal till is very dense and impermeable. A packer test in drill 

hole 90-681 resulted in a permeability value of < 6 x cmls. Similar 

drilling conditions in drill hole 90-676 suggest that a permeability value of 

cmls is representative of the basal till. 

Permeabilities measured in the glaciofluvial sands and gravels were highly 

variable, ranging from 5 x 10" cmls to 3 x cmls in drill hole 90-676. 

The variability likely results from layering or stratification found in the 

fluvial sand and gravel deposits. 

3.3.3 SPT Results 

Standard penetration tests were performed progressively down boreholes 90- 

676, 90-68 1 and 90-7 11 at the South embankment site. The surficial till and 

the underlying alluvial sands and gravels were tested. The results are 

included in Table 3.4. 

The surficial till was very dense with normalized blow counts, (N&, 

ranging from 44 to 76 blowslft in drill holes 90-676 and 90-681. The 

alluvial sands were moderately dense with (N,), blow counts of 26 blowslft 

in drill holes 90-681 and 90-71 1. Silts and sands encountered in the upper 
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34 ft in drill hole 90-711 were loose with (N,), blow counts ranging from 

3 to 11 blowslft. 

3.3.4 Piezometer Com~letions 

Two standpipe piezometers were installed at the South embankment site, as 

shown on Drawing No. 1672.020. The piezometers consist of perforated 

PVC pipe completed to depths of 28 m (93 feet) and 43 m (141 feet) in drill 

holes 90-676 and 90-71 1 respectively. Bentonite seals were installed at the 

surface to prevent the entry of surface water into the piezometers. 

Completion details are included in Figure 1. 

Approximately one week following installation, the water level in drill hole 

90-71 1 was 5.2 m (17 feet). The water level in piezometer 90-676 three 

weeks following installation measured 7 m (23 feet). After accounting for 

differences in piezometer collar elevation, the water levels measured in both 

piezometers suggest that the groundwater table is approximately level in the 

area. The piezometers will be used to measure water levels, and for 

groundwater sampling and water quality analyses. 
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SECTION 4.0 - LABORATORY TESTWORK 

4.1 GENERAL 

Representative soil samples of the three main overburden materials encountered 

during the field program were selected for laboratory testwork. Eleven samples of 

glacial till, alluvial sands and gravels, and lacustrine silts and clays were obtained 

from drill holes, test pits and road cuts at the Main and South embankment sites in 

Tailings Area C. Each sample was analyzed in the laboratory to determine basic 

index properties. Results are summarized in Sections 4.2 and 4.3. 

4.2 INDEX TESTWORK 

Laboratory index testwork included natural water content, Atterberg limits, specific 

gravity and grain size distributions for eleven samples as summarized in Table 4.1. 

Grain size distributions are included in Appendix E. 

Selected samples from drill holes, test pits and road cuts at the Main embankment 

site include basal till (drill hole 90-705), lacustrine silts and clays (drill holes 90- 

695 and 90-707), alluvial silts, sands and gravels (TPC 90-2, RC-9 and drill hole 

90-685), and silty surficial till (TPC 90-15). 

The glacial till samples at depth are generally very well graded. The surficial till 

is moderately graded and typically contains a higher sand fraction. 

The lacustrine silts and clays are well sorted and poorly graded. Atterberg limits 

indicate that the silts and clays have low to medium plasticity. Pocket penetrometer 

and Tomane shear tests were performed on three samples (90-695(2) and 90-707) 

as summarized in Table 4.2. Pocket penetrometer measurements vary from 2.75 
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TSF (263 kPa) to 4.2 TSF (402 kPa), while Towane measurements vary from 0.45 

TSF (43 kPa) to 2.30 TSF (220 kPa). These values indicate that the lacustrine silts 

and clays can be classified as firm to hard. 

In general, the alluvial sands and gravels are moderately graded and moderately 

sorted. Samples RC-9, drill hole 90-685 and TPC 90-18 are comprised of very 

uniform sands and silts. 

4.3 PERMEABILITY TESTWORK 

Laboratory permeability testing was performed on selected overburden samples 

from road cuts and test pits at the Main and South embankment sites and from 

shallow test pits excavated at the Water Storage dam site. 

Permeabilities were obtained from laboratory Air Entry Permeameter (AEP) tests 

on field samples compacted at the natural moisture content to approximately 95 

percent of the Modified Proctor density. The laboratory permeability test results 

are summarized in Table 4.3. 

In general, the permeabilities of the alluvial silts and sands are low, ranging from 

2 x lo-' cmls for the silts at the Water Storage dam site (WSD-I), to 4 x cmls 

for the silty sands at the Main embankment site (RC-9 at drill site 90-695) 

Permeabilities of the surficial till are also low, ranging from 9 x lo-'' cmls for the 

silty clay till at the South embankment site (RC-5 at drill site 90-681) to 4 x 

cmls for the sandy till at the Main embankment site (RC-8 at drill site 90-690). 

Test results indicate that the alluvial silts and sands at the Water Storage dam site 

have very low permeabilities, ranging from 6 x cmls in the moderately dense 
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silty sands (WSD-2) to 2 x cmls in the silts (WSD-1). Sample WSD-1 was 

tested at different densities to best determine the relationship between density and 

permeability. Permeabilities ranged from 2 x cmls for 100 percent compaction 

to 8 x cmls for hand compaction. Since the density of the samples compacted 

by hand approximates the observed in-situ density of the silt, a permeability value 

of 8 x lo-' cmls is considered representative of the silts at the Water Storage dam 

site. 
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TABLE 3.1 

CONTINENTAL GOLD COW. 

MT. MILLIGAN PROJECT 

SUMMARY OF WIRELINE PACKER PERMEABILITY TEST 

RESULTS FOR MAIN EMBANKMENT SITE 

Hole No. Depth Interval Comments 

Pebbles, Clay and Silt 

Coarse Sand and Silt 

Clay, Silt and Sand 

Clay, Silt and Sand 

Pebbles, Clay and Sand Till 

Clay, Pebbles and Sand Till 

Clay, Pebbles and Silt Till 

Clay Pebble Till 

Sandy Clay Till 

Slightly fractured Bedrock 

Competent Bedrock 

Blue-grey Clay 

Competent Bedrock 

Fractured Bedrock 

Blue-grey Clay 

Blue-grey Clay 

Measured 

Permeability 

(cmJs) 

5 x 104 

6 x lo4 

6 x 10." 

<9 x 10-4 

< I  x 104 

2 x lo6 
< I  x 10-4 

<4 10-~ 

4 x 

9 lo-' 

3 x lo-" 

< 2 x 

2 x lo-" 

1 x 10-~ 

8 lo-' 

<5 x 



TABLE 3.2 PAGE 1 OF2 1 

CONTINENTAL GOLD CORP, 

MT. MILLIGAN PROJECT 

SUMMARY OF STANDARD PENETRATION TEST 

RE SULTS FOR MAIN EMBANKMENT 

Hole No. Depth Interval N 

(blowslft) 

10 1 

104 

40 

76 

199 

92 

34 

52 

80 

72 

24 

64 

70 

66 

Nl Wl), 
(blows/ft) (blowslft) 

Comments 

Very dense clay till 

Very dense clay till 

Medium dense sand 

Dense sand 

Very dense sand 

Hard clay-refusal 

Very stiff clay 

Dense sand and silt 

Dense sand and silt 

Hard and dense clay 

and silt 

Medium dense to 

dense sand 

Very dense sand 

Very dense sand and 

silt 

Dense silt and clay 



Hole No. 

90-700 

TABLE 3.2 (Cont'd) 

Depth Interval N  NI W a o  

I PAGE 2 OF 2 i 

Comments 

Very dense silty sand 

Very dense silty sand 

Very dense silty sand 

Very dense sandy silt 

Hard grey clay and 

silt 

Very stiff clayey silt 

Hard grey clay 

Very dense, nothing 

recovered 

1. N value is field measurement with standard equipment and donut hammer with rope and 

cathead. 

2. N, value includes correction for effective overburden pressure. 

3. (N,), value includes energy correction for donut hammer. 

4. For description of energy corrections see Seed, H.B., Tokimatsu, K., Harder, L.F., 

Chung, R.N., "The Influence of SPT Procedures in Soil Liquefaction Resistance 

Evaluations", 1984, Report No. UCBIEERC-84/15. 



TABLE 3.3 

CONTINENTAL GOLD CORP. 

MT. MILLIGAN PROJECT 

SUMMARY OF WIRELINE PACKER PERMEABILITY TEST 

RESULTS FOR SOUTH EMBANKMENT SITE 

Hole No. Depth Interval 

(m) (fi) 

Comments 

Competent Till 

Sand and Gravel 

Gravel and Sand 

Competent Bedrock 

Competent Bedrock 

Sand and Silt, trace Clay 

Competent Bedrock 

Slightly fractured Bedrock 

Competent Bedrock 

Fractured Bedrock 

Fractured Bedrock 

Slightly fractured Bedrock 

Slightly fractured Bedrock 

Competent Bedrock 



Hole No. 

90-676 

90-68 1 

90-7 1 1 

TABLE 3.4 

CONTINENTAL GOLD CORP, 

MT. MILLIGAN PROJECT 

fiJ,.JMMARY OF STANDARD PENETRATION TEST 

RESULTS FOR SOUTH EMBANKMENT SITE 

Depth Interval N N1 ( N I L  Comments 

(blowslft) (blowslft) (blowslft) 

Dense sand and 

gravel 

Dense sandy till 

Medium dense pebbles and 

sand 

Dense sandy till 

Very dense sandy till 

Medium dense silty sand 

Stiff clay and some silt 

Firm clay and loose sand 

Medium dense sand, 

some silt 

Firm clay, loose silt and 

sand 

Dense sand, some gravel 

Note: l.N value is field measurement with standard equipment and donut hammer with rope and cathead. 
2.N, value is the field value (N) corrected for effective overburden pressure. 
3.(N,), value includes energy correction for donut hammer. 
4.For description of energy corrections see Seed, H.B., Tokimatsu, K., Harder, L.F., Chung, R.N., 

"The Influence of SPT Procedures in Soil Liquefaction Resistance Evaluations", 1984, Report No. 
UCBIEERC-84/15. 



TABLE 4.1 

CONTINENTAL GOLD CORP, 
MT. MILLIGAN PROJECT 

Drillholel Sample 
Test Pit No. No. 

Main Embankment Site 

TPC 90-2 GS-B 

TPC 90-15 GS-A 

RC-9 at DH 90495 

DH 90485 8 

DH 90495 2 

DH 90695 3 

DH 90-705 3 

DH 90-707 5 

DH 90-707 CS 

South Embankment Site 

TPC 90-18 GS-B 

TPC 90-20 GS-A 

Depth 
(m) 

2.7-3.0 

4.6-4.9 

1 .o 

14.3-14.9 

11.3-11.9 

15.9-16.5 

44.5 

12.8-13.4 

22.6-22.9 

SUMMARY OF LABORATORY TEST RESULTS 

Natural 
Moisture 
Content 
6) 

9.4 

6.5 

10.9 

18.1 

21.2 

30.5 

9.4 

17.1 

28.9 

Atterberg Limits 
L.L. P.L. 
('w 

19.9 11.5 

16.2 11.8 

non plastic 

P.I. 

8.4 

4.4 

0.3 

13.5 

29.1 

9.8 

1.7 

13.5 

Specific 
Gravity 

2.72 

2.71 

2.73 

2.74 

2.74 

non plastic 

15.8 13.0 2.8 2.73 

Grain Size Distribution 
% Finer % Finer 
4.76 mm 0.074 mm 

(4 sieve) 

Description 

(200 sieve) 

Sandy till 

Silty sand till 

Sand, uniform 

Silty sand till 

Clayey silt 

Clayey silt 

Clay till 

Clayey silt 

Clayey silt 

Sand, some silt 

Silty sand till 



TABLE 4.2 

Drillhole 

No. 

Note: - 

CONTINENTAL GOLD CORP, 

MT. MILLIGAN PROJECT 

SUMMARY OF POCKET PENETROMETER AND 

TORVANE TEST RESULTS 

Sample 

No. Depth 

(m) ( ft) 

Pocket 

Penetrometer 

(Tsm W a )  

All samples consist of lacustrine silts and clays. 

Vane shear tests were also attempted on sample DH 90-695, but unable to insert shear vane into sample. 

Consistency 

Very stiff 

Very stiff 

Very stiff 

Very stiff 

Firm to stiff 

Stiff 

Firm to stiff 

Firm to stiff 

I 

Soft to firm 

Soft to firm 
i 
1 



TABLE 4.3 

CONTINENTAL GOLD CORE 

MT. MILLIGAN PROJECT 

SUMMARY OF LABORATORY PERMEABILITY TEST RESULTS 

Test Pit No. Sample Sample Location Permeability Soil Type 

No. (cm/s) 

Main Embankment Site 

RC 8 Drill site 90-690 4 x  1+ 

TPC 90-15 GS- A Drill site 90-690 3 x  lo8 
RC 9 Drill site 90-695 4  lo-5 

TPC 90-2 GA-B 200 m S of 90-698 2 x 10" 

South Embankment Site 

RC 5 Drill site 90-681 9 x 1 8 ' O  

TPC 90-20 GS-A 10 m E of 90-681 9 

RC 7 Drill site 90-682 6 x  lo5 
TPC 90-18 GS-B 10 m S of 90-682 6 x  

Sandy till 

Silty sand till 

Sand, uniform 

Sandy till 

Silty clay till 

Silty sand till 

Sandy silt 

Sand, some silt 

Water Storage Dam Site 

WSD 1 Water Storage Dam 2 x 10' Silt, trace clay 

WSD 2 Water Storage Dam 6 x  S a n d  a n d  

gravel, trace silt 

m: 
1. Permeabilities are from laboratory Air Entry Permearneter tests on samples compacted to 

95 percent of Modified Proctor density. 

2. All samples were collected at or near ground surface. 



/ 93 ff. 1 

- 
BenfoY seo/ 

4 m 
/ 13 ff. , 

NOTES - / /4/  ff. 

I Pielome fers ore 3.8/ cm / /$ ") diume fer PVC pipe perforufed 
with 0.64 cm / $ ''I diomefer holes every 30 cm over entire /ength, 
except where ofherwise no fed 

i: NO drill holes ore fypiculk /O.8 cm f 4%" / diome fer neur the surfoce. 

3. Bentonite seoh of fhe surfoce prevent infi/tofion of sumce 
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MAIN EMBANKMENT 
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1 SYMBOLS AND TERMS USED IN THE REPORTS 

The symbols may be combined to denote various soil combinations, the predominant soil 
beina- heavier. - 

REL A TI VE PROPORTIONS 

TERM RANGE 

Trace 0 - 10% 

Some 10 - 20% 

and 35 - 50% 

ie. CLA Y - silty, trace sand 

means : Clay soil with 20% to 3 5 %  sill 
and 0 %  to 10% sand 

DENSITY OF SANDS AND GRAVELS 

CLASSIFICATION BY PARTICLE SIZE 

Boulder Over 8" 
Cobble 3" - 8"  
Gravel - 

Coarse 3 /4" -  3 "  
F ine # 4 - 3/4 ' I  

Sand - 
Coarse # 4  - # I 0  
Medium #I0 - #40  
F ine # 40 - #ZOO 

Silt # 200 - K 0 . 0 0 2  mm 
Clay Finer than 0.002 mm 

NO E 
Sieve sizes shown are US. sfandard 

. -- 

I DESCRIP TI VE TERM RELATIVE DENSITY STANDARD PEN€ TRATION TEST 

I very loose 0 - 15% 0 - 4 Blows per foot 

I Loose 15 - 35% 4 - 10 Blows per foot 

I Medium dense 35 - 6 5 %  10 - 30 Blows per foor 

I Dense 65 - 85% 30 - 50 Blows per foot  

I Very dense 85 - 100% Over 50 Blows per foot  

CONSISTENCY O f  CL A YS AND SIL TS 
UNCONFINED COMPRESS1 VE N VAL UE STANDARD 

DESCRIPTIVE TERM STREiVG TH - TONS/SQ. F T: P E M  TRA TlON TES 7- REMARKS 

Very soft 

SO f r  

Less than 0.25 Less than 2 Can penetrate with 
fist 

0.25 - 0 . 5 0  2 -  4  Can indent with fist 

f irm 

st i f f  

very st i f f  

1 Hard 

0.50 - / . O  4 -  8 Can penetrate with 
rhumb 

1.0 - 2.0 8 -  I5  Can indent with 
thumb 

2.0 - 4 . 0  I5 - 3 0  Can indent with 
thumb - nail 

4 . 0  and greater Greater than 30 Cannot indent with 
NO TES 1 I .  Relative density determined by standard laboratory tests 

rhumb - nail 

1 2. N Value - blows/ft. of o 140 lb. homuier falling 30 in. on a Pin. 0.0.  split spoon 



TEST PIT No. 
KNIGHT AND PIESOLD LTD. TEST PIT LOG TPC 90-1 CONSULTING ENGINEERS 

SHEET of 
i 

[PROJECT Mt. M;lligon - A r e a  C Ta;liM)s (PROJECT NO. 167 2 

LOCATION OF TEST PIT HO'e * 6  1 GROUND ELEVATION 

NOTES 
Groundwater level, 
difficulty in digg- 
ing , equipment 
used, etc . 

LOGGED BY KE 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



TEST PIT No. 
KNIGHT AND PIESOLD LTD. TEST PIT LOG TPC 90-2 CONSULTING ENGINEERS 

SHEET of 

I 

DEPTH 

Ct . 

LOCATION OF TEST PIT Old pad *6 

DATE July 9 /90  

NOTES 
Groundwater level, 
difficulty in digg- 
ing , equipment 
used , etc . 

Ca+ EL 2008 
Excauatoc  

PROJECT No. 1672 

GROUND ELEVATION 

LOGGED BY K G  

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

S i l t  apd sand w \ t k  S r ~ c e  c\ay. A l s o  contains' s o m e  
and cpbbleo, occasion=\ boulder to 10" 

Dense sad w e i d ,  modeva4c ly  we\\  graded and 

sorted, brown . (Till ? ) 

dense  I m e d i w -  dcf ise) 

Sand and  grovel w \ K  some cobb les ,  +ace s i l t .  
Poorly sorted , modcra+ely ve i l  graded . M e d i u m  
dense , 51ightly rnoiaC, brown. 



I KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

TEST PIT LOG 
I TEST PIT No. 

T P C  9 0 - 3  
SHEET of 

LOCATION OF TEST PIT Old pad ' GROUND ELEVATION 

DATE July 9 / 9 0  LOGGEDBY KE 

NOTES 
Groundwater level, 
difficulty in digg- 
ing , equipment 
used , etc . 

Cat EL2000 
Excavator S i l t  rwd S M ~  wit(. +rare d a y .  Also contains 

some g r a v e l  a d  cobbles. Medium d e n s e  +o 
d e n s e ,  moderately wel l  graded an8 poorly sorted, 
brown ( Sad y t i  11 7) 

Sand and ?rave l  w;th cobble>.  Moderately 
graded , poorly sorted . Qui te loose. 

S a n d ,  w;H* +race qravel . Qoor l  qraded. Loose, 

b r o w n ,  Cine - medium q r ~ n e d  . L ;  Wle to no 

5i I t .  Trace cobbles . 



TEST PIT No. 
(NIGHT AND PIESOLD LTD. 

CONSULTING ENGINEERS TEST PIT LOG T P ~  90-4 
SHEET of 

NOTES 
;roundwater kvcl, 
lifficulty in digg- 
ng , equipment 
rsed , etc . 

Sand, wi4-h some qroluel, -Fine to meAiurr\ cjra;ned. 
Poovly qraded, woderately we\\  s o d e d .  M edium 
b d e n s e  to loose, brown. 

Sand and uiH.\ cobbles. Sand is 

medium to ~ o o s s e .   ode-tely qraded, poorly 

sorted, mediuw\ dense, brouq .  

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

TOp%i( a n d  Corest li Her - dark brows or9 Qwi  t m*+eria 

DEPTH 

Ct. 

\ - 

2.. 

3 - 

W o d e r ~ t e  fo  pool-ly 

qraded medium laose to  loose . Brown,  no 

s i l f .  Sand is  m e d \ u m  grained. 

- 
I 

GRAPHIC 
LOG 

. % - .  
; + ' .  . 

0. :b:. . - 
. ' . +' 
,, . . 

- .  a 0 .  
.+.. . . 

. o ,  



NOTES 
Groundwater level 
difficulty in digg- 
ing , equipment 
used, etc . 

KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

C a t  EL200 8 
EXCW ator  

DEPTH 

ft. 

TEST PIT LOG 

GRAPHIC 
LOG 

+ ' . '  ' 0 

. + 
. .  . 0 :  

. + . .  . 
0 .  . + ,  

TEST PIT No. 

+PC 90-5 
SHEET of 

PROJECT M t .  Mdliqan - Area C Tailinqs 

LOCATION OF TEST PIT Be"d i n  

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

PROJECT No. 1672 

GROUND ELEVATION 

T o p a i l  and Cored litter - brown orqaqic material 



TEST PIT No. 
KNIGHT AND PIESOLD LTD. 

CONSULTING ENGINEERS TEST PIT LOG TPC 9 0 - 6  
SHEET of 

PROJECT ~ t .  ~ 1 1 1 1 g a n  - Area C Tailinqs  PROJECT NO. 1 ~ 7 ~  

m N o t e ' .  
Clay h y e r  
appears +o 

CO\\OL 40pe 

04 valley 

GRAPHIC 
LOG 

ELEVATION 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

 ares st l i k r  and bpsoi  l - dark brown organic mater;ai 

Clay and s i l t .  S e c t i o n s  are very  s h C f  ctnd layered. 
S o m e  sections arc Cirm +o st;CC and a c e  

very mo is+ . &\or blue qrey . 



4r Note : 
W ~ t e r  FIoGn in 
&+ contkct. 2 afic 
sfarted to caqe 
tn due to h9h 
water 4 % ~ .  
~ r e n c h  fii\ed up 
in CMerh crestec 

KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

at b o * ~ ~  

Af Note : 
P i c t u c e  19 

DEPTH GRAPHIC 

PROJECT M t .  ~ 1 1 1 1 q a n  - Area C T a ~ l ~ n q s   PROJECT NO. l w 2  

TEST PIT LOG 

LOCATION OF TEST PIT p i t  O' 1 GROUND ELEVATION 

DATE July 10 /90 

NOTES 
Groundwater lewl, 
difficulty in digg- 
ing , equipment 
used, etc . 

C a t  EL 200 B 
E x c ~  A + O ~  

TEST PIT No. 

TPC 90-7 
SHEET of 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

Top%;\ and &re& lifter - brown orqa-ic ~ a k r i ~ l  



I KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS TEST PIT LOG 

I TEST PIT NT 

I LOCATION OF TEST PIT * &  1 GROUND ELEVATION 

NOTES 
Groundwater level, 
difficulty in digg- 
ing , equipment 
used, etc . 

DEPTH 

ft. 

C a t  EL 200 B 
~ x c a v  a t o t  

GRAPHIC 
LOG 

4 

DESCRIPTION AND CLASSIF [CATION 

OF MATERIAL 

f 

- 

- 
J 

I- 

- - 



TEST PIT No. 
KNIGHT AND PIESOLD LTD. 

CONSULTING ENGINEERS TEST PIT LOG TPc 90-9 
SHEET of 

1 p R o J ~ c ~  M t .  M i l l ~ q a n  - Area C Tailinqs  PROJECT NO. 1672 

GROUND ELEVATION 

LOGGED BY 
I 

DEPTH GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 

f t  I I OF MATERIAL 



NOTES 
Groundwater level, 
difficulty in digg- 
ing , equipment 
used, etc . 

C a t  EL200 0 
~ x c a v  a+or  

KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS TEST PIT LOG 

DEPTH 

TEST PIT No. 

. P C  90-10 
SHEET of 

PROJECT ~ t .  ~ 1 1 1 1 q a n  - A r e a  C T a l l ~ n q s  

LOCATION OF TEST PIT "0 

I DATE Jdv / 90 

PROJECT NO. 16 7 2  

GROUND ELEVATION 

LOGGED BY KE 

GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 



KNIGHT AND PIESOLD LTD. TEST PIT No. 

CONSULTING ENGINEERS TEST PIT LOG , TPc 90- 1 1  
SHEET of 

PROJECT ~ t .  M i l l ~ q a m  - A r e a  C Tailinqs 1 PROJECT NO. I 7 z  

I LOCATION OF TEST PIT 70m bJ 1 GROUND ELEVATION 

NOTES 
Groundwater Ievet , 
difficulty in digg- 
ing , equipment 
used , etc'. 

C a t  EL 200 0 
E X C ~ L V  a i o r  

DEPTH 

ft. 

GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

Si l t  %Me 5 ~ n d  , trace day . Some qcauei  a-d 
cobb\es, occasianal boulder ta to',' ModerotcIr qraded, 
p ~ o r l ~  sorted, dense to uery dense , broun - y e y  Ti [ \  



LOCATION OF TEST PIT Pad * 3  1 GROUND ELEVATION 

KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS TEST PIT LOG 

1 LOGGED BY '' 

TEST PIT No. 

T?C 90- \Z 
SHEET I of 2 

NOTES 
Groundwater level, 
difficulty in digg- 
ing , equipment 
used, etc . 

P R ~ J E ~ ~  M t .  M1111qan - Area C Tailinqs PROJECT NO. 1672 

C a t  EL 200 0 
Excocv a+or  

DEPTH GRAPHIC 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



TEST PIT No. 
KNIGHT AND PIESOLD LTD. . TEST PIT LOG y ~ c  90-\ t  

CONSULTING ENGINEERS SHEET Z of Z 

PROJECT t M i \ \ i q ~ n  - A r e a  C Ta; \ in9s  PROJECT NO. 167z 

.OCATION OF TEST PIT Y 3  GROUND ELEVATION 

)ATE 3u\y \ t  / 7 0  LOGGED BY 

NOTES 
iroundwater level, 
lifficulty in digg- 
ng , equipment 
~sed , etc . 

I 

DEPTH GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 

ft. OF MATERIAL 

r " +  - 
:o - .  . . . + . +  

22- - + .  ' 

- 



TEST PIT NO, 
KNIGHT AND PIESOLD LTD. 

CONSULTING ENGINEERS TEST PIT LOG TPC 9 0  - 13 
SHEET of 

LOCATION OF TEST PIT N 04 6 8 5  
I 1 GROUND ELEVP;TION 

1 LOGGED BY YE 

NOTES 
Groundwater level, 
difficulty in digg- 
ing , equipment 
used, etc . 

C a t  EL 200 8 
Excocv a+or 

DEPTH 1 GRAPHIC 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

Fore& IiUer and t o p s i \  -dark bco-n orcpnic waterica 

SiHy sad wi+h some gra.re\ and cobb\es, trace clay. 
~ o d e d e l ~  w e l l  graded, poorly sorted , medium 
defise b loose , brawn Ti I\ 

Sandy 
graded, 
i 5  kne . 

~ i h  h c e  q r t a v e \ ,  +ace cler . Peocly 

n?odede l7  s d e d  x i r m  4u 5tif4. 5s-d 
. Medium SP \;?kt brown. 



TEST PIT No. 
KNIGHT AND PIESOLD LTD. 

CONSULTING ENGINEERS TEST PIT LOG TPC 90-14  
SHEET 1 of 2 

p R o J ~ c ~  ~ t .  ~ 1 1 1 1 q a n  - Area  C Tailinqs PROJECT NO. 1672 

LOCATION OF TEST PIT sE O' Junction GROUND ELEVATION 

DATE J u I ~  \ I  /90 LOGGED BY KE 

NOTES 
Groundwater Ievd, 
difficulty in digg- 
ing , equipment 
used , etc . 

C a t  EL200 B 
Exco-va+or 

DEPTH 

ft. 

GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



I PROJECT M t .  Mill ~gan - Area C Tailinqs (PROJECT NO. I"7z 

KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

l LOCATION OF TEST PIT 5E OF &"&;on 1 GROUND ELEVATION 

DESCRIPTION AND CLASSIFICATION 

OF MATE RIAL 

TEST PIT LOG 

~ l k r - n s ~ i v l ~  l a y e r s  o$ 3 ~ r \ d  /%ad d qradei 6 cobb\es 

TEST PIT No. 

TPC 90 - \ 4  
SHEET 2 of 2 



TEST PIT No. 
KNIGHT AND PIESOLD LTD. 

CONSULTING ENGINEERS TEST PIT LOG T P C  9 0 - 1 5  
SHEET of 

LOCATION OF TEST PIT SE Q' 90 - 940 1 GROUND ELEVATION 

DATE ~ Q ' Y  1 1 / 9 0  1 LOGGED BY YE 

NOTES 
Groundwater level, 
difficulty in digg- 
ing , equipment 
used , etc . 

C a t  EL200 0 
Excocva+or 

DEPTH I GRAPHIC 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

Forest lit+er and bpsei\ - brown or9anic matericll 



NOTES 
Groundwater levd, 
difficulty in digg- 
ing , equipment 
used, etc . . 

KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

C a t  EL 200 0 
EXCCXV a+or 

DEPTH I GRAPHIC 

TEST PIT LOG 

LOG 

TEST PIT No. 

T P C  90-16 
SHEET 1 of Z 

PROJECT M t .  M1111qan - A r e a  C Tat l~nqs  

LOCATION OF TEST PIT sw 04 9 0 - 4 0 5  ( ~ O O - )  

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

PROJECT NO. 1672 

Topsoil ar\d k e s +  \i&r - dark brown ~ri&nd ~a+cr-iaI 

I 
GROUND ELEVATION 

Si l t  ~ i + k  %ma %ra*lel, moderately qraAed, poorly sorted 
R u d y  hue, ( 0 0 5 ~ .  Trace clay.  eathe he red) 

Vodedcly g d d  
d e n s e  Sb l o o s e .  

and SO&&, brown medium 

S i l t  h i *  gtnt s f i d  , a c e  qraue-I. 

PoorIy q r c u e d ,  Mode\raCe\y s o r t e d ,  medium dense  
and brow n . 

5;H ~ ; f h  some sand sr\A y-aue(, tmce cobbles. 
Modet-aiely ueli y a d e d ,  poociy sor+ed, den= So 
very &fist= b r o ~ o n  Till . Trace clay 

Sand m d  qrauel cobb\es -d bovlder i  -to \Z". 
M oderateIr graded , poorly sorted . Medi i u n  dense,  

brown 



KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

TEST PIT LOG 
1 TEST PIT NO. 

I TPC 90-16 
1 SHEET Z of 2 

OF MATERIAL 

Sand, q r a v J ,  cabb\es and bou\dws 

GROUND ELEVATION 

LOGGED BY KE 

LOCATION OF TEST PIT SW ~4 so- *BS boo W) 

DATE 

NOTES 
Groundwater level, 
difficulty in digg- 
ing , equipment 
used, etc . 

\ z / 9 0  



DATE J u \ y  \t / T O  

KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

NOTES 
Groundwater level, 
difficulty in digg- 
ing , equipment 
used, etc . 

C a t  EL200 B 
Excav a+or  

TEST PIT LOG 

DEPTH I GRAPHIC 

TEST PIT No. 

. r ~ c  90-  17 
SHEET of 

PROJECT Mt. M i l l ~ q a n  - Area C T a ~ l i n q s  PROJECT No. '672 

OESCRlPTlON AND CLASSIFICATION 

OF MATERIAL ft. 

, 
- 

3 -  

4 -  

5 -  

7 -  

L a s t  \ '  is sandier. 5i l f  w ; t h  sowe sand ,  +race 

c\ay, some gcauel m d  cobbles. 

I 
LOG 

* a 
- .  . . .  - 0 - + .  '.+ * .  

0 .+ '.- _ _ .  0 '  . +:, +. , 

- '  . . o *  

+. .-. ; 
'0. + . , 

- *  
0 

* +  . O . ,  

- .  o+ 
,- + , '  

0 

6 . 0 -  + .  
- '  ' 0 ,+ . - >  -. 
0 . + .  

. . 
a:+ - .'o. + a 

2 n d  (qu;+e cwcsc) wi& grwel. P o a ~ \ ~  -rSed, 
4-0 moderately %cded - M e d i u m  dense. 

LOCATION OF TEST PIT sW O' 90-685 (50n a I L o O )  GROUND ELEVATION 



KNIGHT AND PIESOLD LTD. 
TEST PIT No. 

CONSULTING ENGINEERS TEST PIT LOG TPC 90-1s  
SHEET of 

PROJECT M t .  Milliqan - Area C Tailinqs PROJECT No. 1672 

LOCATION OF TEST PIT " O' 9 0 - 6 8 z ( S G  enban lorent) GROUND ELEVATION 

NOTES 
Groundwater level, 
difficulty in digg- 
ing , equipment 
used , etc . 

C a t  EL 200 6 
Excav a+o t  

DEPTH 

ft. 

GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

Faces+ \ i-(+er and b p s e i  \ - bmwfi orgaul\i c *ateria\ 

Bedrock - gabbro 



TEST PIT No. 
KNIGHT AND PIESOLD LTD. TEST PIT LOG TPC~O-19 

CONSULTING ENGINEERS 

I PROJECT M t .  Mi1119cm - Area C Tailings 

NOTES 
Groundwater level, 
difficulty in digg- 
ing , equipment 
used, etc . 

C a t  EL 200 B 
~ x c a v  a+or 

ISHEET of 

PROJECT No. 1 6 ' '  

GROUND ELEVATION 

LOGGED BY '<€ 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



DATE J u l y  1 2 1 9 ~  

TEST PIT No. 

TPC 90-20 
SHEET \ of 2 

KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

-. 

NOTES 
Groundwater level, 
difficulty in digg- 
ing , equipment 
used, etc . 

TEST PIT LOG 
P R ~ J ~ ~ ~  M t .  Milltqan - A r e a  C Tailinqs 

LOCATION OF TEST PIT E OC 30- 68\ an pcd (SE d a w b d ]  

C a t  EEL200 B 
Excav a+or 

PROJECT NO. 1 6 "  

GROUND ELEVATION 

DEPTH I GRAPHIC 
LOG 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

For& l i f t e v  and b p S l  - dark brow- orgenic mtericl 

I 

u>bb\es a d  OC=S~O-\ boddeu to 12". Vecy 
m o i s t ,  g o r + d  , well q d e d  m e d i v n  

dev\se, brown, Co-pas; +io6 i s  S;Y*;\QC +D +,\I, 
b u t  ;t 5 e e ~ s  b e  ~ 0 4 ~ 9 ~  9rq',ned, 

5 a n A ,  F,ne h m e d ; u n  qr i tned wifh s m r  sil+ n.rd 
-we qradsl. Meis+ p o o r  b x*oder~+e l~  qraded, 
~ o d e d t e l ~  sorted, medium Ae*se, brown +D 

Ii4ht brow- . 



:NIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

NOTES 
iroundwata level, 
lifficulty in digg- 
ng , equipment 
~sed , etc . 

'ROJECT ~ t .  M i 1 1 1 q a n  - A r e a  C Tailinqs 

-0CATION OF TEST PIT 
E 04 90-68\ on ?aA CSE ewba*k*ea+) 

)ATE Y \ 2 / 9 0  
I 

DEPTH I GRAPHIC 1 

TEST PIT LOG 

PROJECT NO. 1672  

GROUND ELEVATION 

LOGGED BY 

DESCRIPTION AND CLASSIFICATION 

TEST PIT No. 

TPC 90 - zo 
SHEET Z of Z 

OF MATERIAL 



NOTES 
iroundwater level, 
iifficulty in digg- 
ng , equipment 
~sed, etc . 

DEPTH 

f+ 

1 LOGGED 

GRAPHIC 

1 DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

Sr l f  ";Hz + r a c e  brown clay. Loose f~ medium dense. 

Very  u*ibnr  ; poor \y  g r d d  ; u v y  w JI sorted. St iqht 
~ohesion.  L o u  water cov\+ev\t. Liqh+ brocu m ro louc. 

TEST PIT No. 
W ~ D -  I 

SHEET of 

KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS TEST PIT LOG 

PROJECT PI+. M ill;qan - - Area C TaiIinqs - 
LOCATION OF TEST PIT W~+ep 5 to raqe  l a m  (fioc+h  ope) 

PROJECT NO. lb7 Z. 

GROUND ELEVATION 

C - 
E 
d 
i~ 
U 

- 
E 
k 



I I 1 TEST PIT No. 
KNIGHT AND PIESOLD LTD. TEST PIT LOG W ~ D -  2 

CONSULTING ENGINEERS SHEET of 

PI+. MiI l ;qan  - Area C Tai l inqs PROJECT No. lb7Z PROJECT - - 
LOCATION OF TEST PIT WQ+~P Stormpe h m  CNorfh c l O ~ e )  GROUND ELEVATION 

DATE J u l y  1 9  /qo LOGGED BY M D G /  kGB 

I NOTES DEPTH 
Groundwater level, 
difficulty in digg- 

I ing , equipment 
used, etc . 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



I 1 TEST PIT No. 
KNIGHT AND PIESOLD LTD. 

CONSULTING ENGINEERS I TEST PIT LOG 

NOTES 
jroundwater Itvei, 
lifficulty in digg- 
ng , equipment 
rsed , etc . 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



TEST PIT No. 
KNIGHT AND PIESOLD LTD. TEST PIT LOG W S D  - 4 

CONSULTING ENGINEERS SHEET of 

Mt. M - Area C T a i I i n q ~  PROJECT NO. 167 2 PROJECT ., - 

DEPTH GRAPHIC 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

DATE J u l y  is / 9 0  
7 

NOTES 
Groundwater Ievd, 
difficulty in digg- 
ing , equipment 
used , etc . 

~ x c a v a k d  by 
hand ai tk Arne\ % 

- 
I 

-t 
U S D - 4  

I 

- - 
0 

- 



TEST PIT No. 
KNIGHT AND PIESOLD LTD. TEST PIT LOG w s ~  - 5 CONSULTING ENGINEERS 

SHEET of . 
I PROJECT W t .  M ill;qan - Area C T a i / i n q ~  - - 

NOTES 
3oundwater level, 
jifficulty in digg- 
ng , equipment 
lsed , etc . 

DEPTH GRAPHIC 
LOG 

PROJECT No. lb7Z 

GROUND ELEVATION 

LOGGED BY M D G / K G ~  

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



Knight and Pie'sold Ltd. - 
CONSULTING ENGINEERS 

APPENDIX B 

GEOTECHNICAL BOREHOLE LOGS 

Assoc~ation Assoc~atlon 
of Consulting des lng6n1eurs- 
Engineers Conseils 
of Canada du Canada 



-I 

TEST HOLE No. 
KNIGHT AND PIESOLD LTD. - 

CONSULTING. ENGINEERS TEST HOLE LOG 90 - 676 
SHEET I of 3 

I PROJECT M+. fl;/jj~m PROJECT No. 1672 

I LOCATION OF TEST HOLE S. ~ m h k m r d  GROUND ELEVATION 

DATE BEGUN Lez7 190 DATE FINISHED Tic  30/4~ LOGGED BY KGG/l%K - 
,, s 
r 
2 s 
z2: 
2 g 
- 

so' 

-I 
I 
I-- DESCRIPTION AND CLASSIFICATION Y 
o w  0 a OF MATERIAL 

a 
(3 



TEST HOLE No. 
KNIGHT AND PIESOLD LTD. - 

TEST HOLE LOG 90- 676 
CONSULTING6 ENGINEERS 

SHEET 2 of 3 

LOCATION OF TEST HOLE 5' ~%b*rLwn+ GROUND ELEVATION 

DATE BEGUN =fie 27 /4Q DATE FINISHED 3*3o/9o LOGGED BY gGBigNlc 

NOTES 
Water loss, type 

W *  and size of hole, a a , 
drilling method, 8 % v, 
groundwater level, u 3 
etc. 

w S a m 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

m krr 

w.lk 
all). 



I 1 TEST HOLE No. 

)ATE BEGUN T o n e  27/40 DATE FINISHED Jj, 30190 1 LOGGED BY L68 / Rh) Id 

(NIGHT AND PIESOLD LTD. - 

CONSULTING. ENGINEERS 

NOTES C 
Nater loss, type 

u md size of hole, 
jrilling method , 8 2  
groundwater level, 

v 8  9 
BtC. 

Y O ,  
K m 

TEST HOLE LOG 90 - 676 
SHEET 3 of .3 

DROJECT M t  f l ; j / l f W  

-0CATION OF TEST HOLE j ~inb*lluncl+ 

PROJECT No. i t572 

GROUND ELEVATION 



DESCRIPTION AND CLASSIFICATION 
I OF MATERIAL 

TEST HOLE No. 

so - 401. 
SHEET 1 of 3 

KNIGHT AND PIESOLD LTD. 
CONSULTING. ENGINEERS 

t 

-- 

cloy +;I1 - some prLb k r  and some %Id SPf 1 Mi+ rock  

a& browm and w e t  44. ld* .: J,&l 
S n d y  bill - w;+ cenfic s a d  and pebbles b t ~  co,,t + 

at ~ A J C  b e  +w Z g h  
s,.+ & 1 - 4 < 0'- 2 """ 
*& a 4   mue el wihr s o m e  SW k c *  C ~ Y  

*%,, &el Xll 

6s S W  t nib ~ c k  12' 

TEST HOLE LOG 

PROJECT CONTINGNTAL GOLD CORP. - MT. MILLIGAM 

LOCATION OF TEST HOLE S.E. of S. Epr\l3~*kY€u'~ 

DATE BEGUN T U N E  301i990 DATE FINISHED J U W  1 1  (990 

Se-d 6.d silk && s r m e  yard d ~ d .  + a c e  clay - Few b d d ~ . ~  ~ c c c . ~ F  [unl:k c cxbs re ) 
- h e r  par&& size 6a.r a h v c  

PROJECT No. 1672 
GROUND ELEVATION 

LOGGED BY MDG/ k G @  



I I TEST HOLE Na 
KNIGHT AND PIESOLD LTD. TEST HOLE LOG 90 - s e ~  

CONSULTING ENGINEERS 
SHEET 2 of 3 

I 

PROJECT C O N T I J E U ~ A L  GOLO a R P .  - MT. UIU\GAW PROJECT NO. '672 

LOCATION OF TEST HOLE S-Q- 04 s* kflam*E"f GROUND ELEVATION 

DATE BEGUN JUM 30.1990 DATE FINISHED JULY 1.1990 LOGGED BY KG0 / MVG 

N O T E S  $ 
Water loss, type 

w and size of hole, a a 
drilling method, 8 
groundwater level, u 

W 
etc.  a 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

TEST HOLE No. 

90-681 
SHEET 3 of 3 

KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

TEST HOLE LOG 

PROJECT CU'JT~~JE"~&L~~W CORP. NIT. YILLIGAN 

LOCATION OF TEST HOLE s*&. 5. EMsANKHEUr 

DATE BEGUN J'UE30,1990 DATE FINISHED JULY ( . I 990  

PROJECT NO. 1672 
GROUND ELEVATION 

LOGGED BY mt 



DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

TEST HOLE No. 
90 - 6SZ 

SHEET I of t 

KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

TEST HOLE LOG 

PROJECT /W Milliqan 

LOCATION OF TEST HOLE 5 ,~Iu+ 

PROJECT NO. 1672 

GROUND ELEVATION 

DATE BEGUN sir DATE FINISHED J ~ l v  2/90  LOGGED BY 1*61MDG 



NOTES 
Water loss, type 
ond size of hole, 
drilling method , 
groundwater level, 
etc. 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

TEST HOLE No. 
90- 6g2 

SHEET 2 of 2 

KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

TEST HOLE LOG 

PROJECT M t  M i l l i q ~ n  

LOCATION OF TEST HOLE € m ~ h m )  

DATE BEGUN 1 150 DATE FINISHED 2/90 

PROJECT NO. 1672 

GROUND ELEVATION 
LOGGED BY /@3/"% 



TEST HOLE No. 
KNIGHT AND PIESOLD LTD. - TEST HOLE LOG 90- 685 

CONSULTING. ENGINEERS SHEET I of 4 

PROJECT M i l l k ~  PROJECT No. k72 
LOCATION OF T E S T  HOLE whcd GROUND ELEVATION 

DATE BEGUN 3/90 DATE FINISHED zl45/90 LOGGED BY M 0 6 / K B  

NOTES 
Wafer loss, type 
and size of hole, 
drilling method, 
groundwater level, 
C!C. 

w u e  4Y*.wll)r 
mud. 1 I 



(NIGHT AND PIESOLD LTD. - TEST HOLE LOG q0 - 68s 
CONSULTING. ENGiNEERS SHEET 2 of 

3 ~ 0  JECT fi+. Millisan - PROJECT NO. J672 

-0CATION OF TEST HOLE MrrJmd- GROUND ELEVATION 

)ATE BEGUN ah 3/90 DATE FINISHED W u 5 / 9 0  LOGGED BY fi06/K66. 

NOTES 
Voter loss, type 
~ n d  size of hole, 
lrilling method , 
lroundwater level, 
!tC. 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

k &by mwry 6 m W *  d l ,  prsbUr &rby 
s-4- dl/+. 



KNIGHT AND PIESOLD LTD. . 
CONSULTING. ENGINEERS 

NOTES 

ond size of hoie, 
drilling method, 
groundwater level, 
etc. 

TEST HOLE LOG ?O - 685 
SHEET 3 of 4 

PROJECT M;lli!@" 

LOCATION OF TEST HOLE M d n & b h m +  
DATE BEGUN rvkr 3/q0 DATE FINISHED 30k $190 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

PROJECT No. 1672 

GROUND ELEVATION 

LOGGED BY M D ~ / K G ~  



NOTES 
Water loss, type 
ond size of hole, 
drilling method , 
groundwater level, 
erc. 

TEST HOLE No. 

90- 68s 
SHEET 4 of 

I 

KNIGHT AND PIESOLD LTD.. 
CONSULTING. ENGINEERS 

LOCATION OF TEST HOLE k i n  E&hm+ , 

DATE BEGUN ='* 3/qo DATE FINISHED TLJr 5/90 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

PROJECT mt. flihfi 
1 

 PROJECT NO. ' 6 7 2  

TEST HOLE LOG 

GROUND ELEVATION 

LOGGED BY f loG/K66-  



KNIGHT AND PIESOLD L ID.  . 
TEST HOLE N 

CONSULTING ENGINEERS TEST HOLE LOG 90 - 690 
SHEET \ of 3 

PROJECT M O U N r  MILLSAN PROJECT No. 1G72 

LOCATION OF TEST HOLE _MAlN &E*lBAtMlm~f GROUND ELEVATION 

DATE BEGUN 6,1990 DATE FINISHED 8 ,  1990 LOGGED BY "lDG 

NOTES 
Wofer loss, type 
and size of hole, 
drilling method, 
groundwater level, 
etc. 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



NOTES 
Water loss, type 
and size of hole, 
drilling method, 
groundwater level, 
etc. 

PROJECT No. 16'2 
GROUND ELEVATION 

LOGGED BY KGB MDG 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

&11+ enJ;b& same u ~CIK, b ~ +  ~ W C  s a d  
i r&e s. ?kt (ed++) +p r /  hok . CA.e.(JC 
I w a  u/'u& u d  fi- AS.  Y d  A e ~ . d  
mr#c b-4 *a- t; / o a - / / ~ ;  A/.( k h 4 j b  d f  

. find &*cue r & I/&' 
3 s-.ii, U O ~  n11. 

C l a  w' rmtu s.,J I 4, h r e c  rd). i/* cdcrt;c . La-t ,Add = &*, r e d ;  h+ui/. H+,- a/- .c .~c 
C A W  4"- Nd/,n&.l, ).H$ IW&. Semr -r).rrt/ a s  4.k 
qd-68s * SiJr U.y *It.  



1 Water loss, type 

. . 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

and size of hole, 
drilling method, 
groundwater level, 
etc. 

G t a  b 165'~'~ 
~ ' s / ~ ~ ' '  Lie* 6*;% 
5- LIY 
-b&a~ & r F h ~ k  
s f o y A e d  " ,+j +A- 
, & b d t  y 3 

117'. 

TEST HOLE LOG 
TEST HOLE Nc 

QO - 690. 
SHEET 3 of 3 

PROJECT M o w r  M I L L L I ~ P M  

I LOCATION OF TEST HOLE M m J  G ~ W ~ U K ~ ~ ~ N T  

DATE BEGUN r U L Y  6 '9g0  DATE FlNtSHED JZlLY 8 , 1990 

PROJECT No. 1672 

GROUND ELEVATION 

LOGGED BY / M D ~  



KNIGHT AND PIESOLD LTD. . 

CONSULTING. ENGINEERS 

NOTES 
Water loss, type 
and size of hole, 
drilling method , 
groundwater level, 
etc. 

y,tta*c q)(ru blt. 
a p  kdc. 

PROJECT fit. fli1I;wn 

LOCATION OF TEST HOLE main Eddmd 

DATE BEGUN s h  8/90 DATE FINISHED rdq lo/% 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

TEST HOLE LOG 

PROJECT NO. 1672 

GROUND ELEVATION 

LOGGED BY mD~/K68 

TEST HOLE No. 
90 - 69s 

SHEET I of 4 



LOCATION OF TEST HOLE hh €''bnknslt I GROUND ELEVATION 1 DATE BEGUN T 4 * / 9 0  DATE FINISHED ~ I Y  ~ / 9 o  LOGGED BY 

NOTES 

and size of hole, 
drilling method , 
groundwater level, 
etc.  

TEST HOLE No. 
5 0  - 6 9 5  

SHEET 2 of 4 

KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

TEST HOLE LOG 

PROJECT * m ; h m  PROJECT No. 1672 



I 

TEST HOLE No, 
KNIGHT AND PIESOLD LTD. - TEST HOLE LOG 90 - 6 9 ~  

CONSULTING. ENGINEERS SHEET 3 of 4- 

PROJECT mS fiilligan  PROJECT NO. w2 

I LOCATION OF TEST HOLE fib Embk-+ GROUND ELEVATION 

DATE BEGUN rub Q/Q" DATE FINISHED LOGGED BY MM/ IL66 .  J ~ V  10 190 

NOTES $ 
Water loss, type 
and size of hole, w 

drilling method , 5 8 
zi 

groundwater level, u 
W 

etc.  a 

- 
- 
- 
- 
- 
- 

176'0R &# dqt. , * d@$d A 
6 ' & r b r A I r A  - 
rhiU a- olr. - 

- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 

Re?-+ inc(.W k - 
zn'. rap W ( H C  

rWrcd.psll~~w 
- 

a+ rs! &drRUtA 7 

rJbQJIdl )So - 
rufkcc. - 

~ ' 2 ~ 6  ' rldc&u 
- 

A mds d(kdaw. - 
 lort taw dun - 
tkroU#L. lbk dro 
rC*e&w in. - 

- 
- 
- 

i 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



r I 1 TEST HOLE No. 

LOCATION OF TEST HOLE f i n  g'i;nbanlvwar) I GROUND ELEVATION. 

DATE BEGUN =k DATE FINISHED lo/?& LOGGED BY K6fi/Mw 

KNIGHT AND PIESOLD LTD. . 
CONSULTING. ENGINEERS 

NOTES 

ond size of hole, 
drilling method, 
groundwater level, 

W 
e t c .  

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

TEST HOLE LOG 90-4 9s 
SHEET 4 of r( 

PROJECT mil);m PROJECT No. 



NOTES s 
Nater loss, type 

w * m d  size of hole, a a 
jrilling method, 0 W " 0) 
groundwater level, u 

W 
etc .  a 

iicone 4 )/4* b;) 
~th mad, q+r\ - 
rdc . - 

5 

7 .  
- 75 
- 
- 

12 - 
fi* , 

75 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

TEST HOLE No 

90 - 698 
SHEET I ot 3 

<NIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

TEST HOLE LOG 

3ROJECT f. Mi//;44n 

LOCATION OF TEST HOLE Main Gbarlkwefif- 

DATE BEGUN ZLY lo/ *o  DATE FINISHED JLLY 11/10 

PROJECT NO. /672 
GROUND ELEVATION 

LOGGED BY M ~ G / K G @  



KNIGHT AND PIESOLD LTD. TEST HOLE N 

CONSULTING ENGINEERS TEST HOLE LOG 40- 698 
SHEET 2 of 3 

PROJECT Mt.  M;//ioun PROJECT NO. 16 72 
LOCATION OF TEST HOLE b?ha & m b a m b e d  GROUND ELEVATION 

DATE BEGUN 7 . Y  I ,  

NOTES 
Water loss, type 
and size of hole, 
drilling method , 
groundwater level, 
etc. 

loo 

- 

lo, DATE FINISHED *W 1 LOGGED BY K G 8  

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



KNIGHT AND PIESOLD LTD. TEST HOLE LOG 70- 698 
CONSULTING ENGINEERS SHEET 3 of 3 

PROJECT a tqan fit. M' 11' -  PROJECT NO. 1672 

NOTES s? 
Water loss, type 

w * and size of hole, a a 
drillingrnethod, 8: 
groundwater level, o 

W 
etc. a 

r n D  - 
0 -20 - - , r  - 
32 - /DO 



NOTES 

Noter loss, type 
ond size of hole, 
drilling method , 
groundwater level, 
etc. 

&,,& 4'4: 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

TEST HOLE No. 

90 - 700 
SHEET I of 3 

<NIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

TEST HOLE LOG 

PROJECT n+ fi;JJl+ 

LOCATION OF TEST HOLE 6d&d 

DATE BEGUN r+ 1119b DATE FINISHED 13/90 

PROJECT No. I67 z 
GROUND ELEVATION 

LOGGED BY IMw 



TEST HOLE No. 
<NIGHT AND PIESOLD LTD. TEST HOLE LOG qo-700 

CONSULTING. ENGINEERS k 

PROJECT Mt. f i l l r e  
LOCATION OF TEST HOLE t'Alncr+ 

DATE BEGUN rdy ti190 DATE FINISHED r* 13/90 

NOTES I $ 
Nater loss, type 
nnd size of hole, w z. 

drilling method, 
8 E 
" 0) 

groundwater level, o 
W 

etc .  a 

I SHEET t of 3 

PROJECT No. 1672 

GROUND ELEVATION 

LOGGED BY use fM06 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

KNIGHT AND PIESOLD LTD. 
CONSULTING. ENGINEERS 

TEST HOLE LOG 
TEST HOLE No. 

90- 700 
SHEET 3 of 3 

PROJECT $It fl;jlimn 

LOCATION OF TEST HOLE * 
DATE BEGUN fdy 11 190 DATE FINISHED riq 

PROJECT No. 1472 

GROUND ELEVATION 

LOGGED BY r(68/nas 



KNIGHT AND PIESOLD LTD. . 
TEST HOLE Nc 

CONSULTING. ENGINEERS TEST HOLE LOG QO - 705 
SHEET 1 of 3 

PROJECT M t . M i l l i s a n  PROJECT No. 1672 

LOCATION OF TEST HOLE Mai- Emb~nkmh+ GROUND ELEVATION 

DATE BEGUN S U L y  1 3 1 ~ 0  DATE FINISHED T w v  14 / 9 0  LOGGED BY K G B  / MvG 

- - - 
' :- 
FILL 

- .  . 
.* t 

J : r  - 
- . 4  

4 .! .' - - 4 .  - ' -. 
.*. r - . . t -  
,*: 4 

p . Q  

*d 
b -  - - - - .  < - 2 
' - 4  
9 

0 .  
; ? : -'- 0 

'. 0 
6 -. 
. 6  .- 

0 
. 6  - . - - 

' 4 .  
, .- -4 - - 

- 
- .  
- . . 

- .  
- 

- - - 
0 6  
7 
P - 
- 0  - 
3 

. NOTES 
Water loss, type 
and site of hole, 
drilling method, 
groundwater level, 
etc.  

r,iCe*8 bl// 
h-4 .kp 17' 
pc hale, r s * m d -  
.+op r o ' t i  f;fi 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

$ 

& 
O 

8 
U 
W 
(r: 

- 

IJ ,  Sand ir efavy d k  -;A suw s p d .  k 4  s*tc<, p $ ~  4-4,4Heeu 
p ; r r d  ~h a e c r ? c * r J  c m r r r  j ~ * n r  ; ~ l q  

1 
u-ihm. C A L S I * .  , b--3C(y u/*c*. 

fian J*;ll+) 



I KNIGHT AND PIESOLD LTD. 
CONSULTING. ENGINEERS I TEST HOLE LOG 

TEST HOLE No. I g o - 7 0 5 )  

. NOTES 

1 water loss, type 
ond size of hole, ~ drilling method, 
groundwater level, 

i etc. 
Tric- '/u "m- 
hlr uik. r r d .  

- I I SHEET 2 of 3 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

PROJECT Eilt. Mil/ iqsn a 

LOCATION OF TEST HOLE fr*rbadficn+ 

DATE BEGUN T'LY 13/40 DATE FINISHED JW 14 /SO 

PROJECT NO. 1672 

GROUND ELEVATION 

LOGGED BY KG B/ M ~ C  



KNIGHT AND PIESOLD LTD. 
CONSULTING. ENGINEERS 

PROJECT Mt. M i l l i q a  - 

TEST HOLE LOG 
I TEST HOLE 

LOCATION CF TEST HOLE Ma);. E m b a d m c n t  GROUND ELEVATION 
DATE BEGUN T w y  J S / ~ O  DATE FINISHED T w - V  1+/90 LOGGED BY K G ~ /  M b G  

- NOTES I s 
Water loss, type 
and size of hole, W >- 

drilling method, g 5 
" B 

groundwater level, u 
etc. W a 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



KNIGHT AND PIESOLD LTD. TEST HOLE Nc 

CONSULTING. ENGINEERS TEST HOLE LOG 40 - 70.7 

NOTES 
Water loss, type 
and size of hole, 
drilling method , 
groundwater level, 
etc. 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 



NOTES 
Water loss, type 
and size of hole, 
drilling method, 
groundwater level, 
etc. 

frieotc ~ ' k ' ~  
uic "ill. -4 
Con 82 ' .  

TEST HOLE No. 

qo- 707 
SHEET 2 of 4 

KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

PROJECT M t .  M;/lipsq 

LOCATION OF TEST HOLE ~ b a n b n d  
DATE BEGUN ~ U W  ~ q o  DATE FINISHED JULY 16 /q0  

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

TEST HOLE LOG 

PROJECT No. 

GROUND ELEVATION 

LOGGED BY KGB / W G  



I I TEST HOLE No. 

LOCATION OF TEST HOLE Ma:- Emb-i=mc-t 1 GROUND ELEVATION 

DATE BEGUN ls/qe DATE FINISHED n L Y  16 / q o  LOGGED BY K G B  MDG 

KNIGHT AND PIESOLD LTD. 
CONSULTING. ENGINEERS 

NOTES 

Water loss, type 
and size of hole, 
drilling method, 
groundwater level, 
etc. 

6;-c 4 ' l u ' p  
ole (rck c ~ d .  

I o k  s++q + 
k duJ. 

DESCRIPTION AND CLASSIFICATION 

TEST HOLE LOG 

OF MATERIAL 

qo - 707 
SHEET 3 of 4 

PROJECT Mt.  Milligan PROJECT NO. 1672 



NOTES 
Water loss, type 
and size of hale, 
drilling method, 
groundwater level, 
etc. 

TEST HOLE No, 

90- 707 
SHEET 4 of 4 

KNIGHT AND PIESOLD LTD. 
CONSULTING ENGINEERS 

PROJECT Mt .  Mijliqan 

LOCATION OF TEST HOLE M Q ' ~  G&m&@)- 

DATE BEGUN " 'Y  /s /qO DATE FINISHED July / 4 /9o  

E n  I! DESCRIPTION AND CLASSIFICATION 
LC  r 
g u  L a OF MATERIAL 

a 
(3 

TEST HOLE LOG 

PROJECT NO. 1672 

GROUND ELEVATION 

LOGGED BY MDG 



NOTES $ 6  
Water loss, type o 
ond size of hole, 

LL 

drilling method, sf5 o > 
0 !i? 

groundwater level, u 
etc .  

w S 
u m 

TEST HOLE No. 

90-7 I I 
SHEET l of 2 

KNIGHT AND PIESOLD LTD. 
CONSULTING.  ENGINEERS 

LOCATION OF TEST HOLE 4 hih! 

DATE BEGUN 17/40 DATE FINISHED 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

TEST HOLE LOG 

GROUND ELEVATION 

LOGGED BY K G B h o G  . 

o =-=- - &-, ~ ( ~ y & a ~ u ~ r d ~ . d .  r~)+aludkr a#* ad 
.* c.. *. - .'.. .r A 8.- Jul '-i && 



TEST HOLE No. 
KNIGHT AND PIESOLD LTD. TEST HOLE LOG 90-711 

CONSULTING. ENGINEERS SHEET 2 of 2 
r 

PROJECT No. '672 

LOCATION OF TEST HOLE 5 E h b h d  GROUND ELEVATION 

DATE BEGUN 17/90 DATE FINISHED fi% LOGGED BY 1{68/@& 

NOTES $ 
Water loss, type 
ond size of hole, w 

drilling method, 
g 6 
" B 

groundwater level, o 
W 

etc. [L 

- 
0 
z 

g i= 
ii! 

f c  
2 - 

DESCRIPTION AND CLASSIFICATION 

OF MATERIAL 

$ & &uhm & &! kd pa $6 d d h ~  r c ~ l d i k u .  
$kt 3fWfi "4 a h  uL;h 4 wh fhp ,'a 

"I*, poorly g r r l d  4 u e N  a r f s d ,  4. 3ra1.ud d. 
k l r  Ian, 



Knight and Piisold Ltd. - 
CONSULTING ENGINEERS 

APPENDIX C 

FIELD PERMEABILITY TEST RESULTS FOR 

MAIN EMBANKMENT SITE 

Association Association 
of Consultmg des lngbnieurs- 
Engineers Consells 
of Canada du Canada 



PACKER TESTING CALCULATION SHEET 

PROJECT: MOUNT MILLIGAN HOLE DIAMETER (inches): 2.98 
LOCATION: M A I N  EMBANKMENT TAILINGS AREA DEPTH TO GDW TABLE BELOW PRESSURE GAUGE (ft): 68 
HOLE No: 90-685 BEDROCK DEPTHCft): NONE 
TEST DATE: JULY 3 t o  JULY 5, 1990 TESTED BY: KGB/MDG 
COORDINATES(m) N: 6 113 340 E: 442 330 ANGLE FROM VERTICAL (deg): 

HEIGHT OF PRESSURE GAUGE ABOVE GRWND(ft): 

- 
TEST 
No. 

- 
1 
1 
1 
1 

2 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 

5 
5 
5 
5 
5 

6 
6 
6 
6 
6 

7 
7 
7 
7 
7 - 

le 1 ow 
from 
- 

19 
19 
19 
19 

44 

64 
66 
64 
64 
64 

74 
74 
74 
74 
74 

119 
119 
119 
119 
119 

169 
169 
169 
169 
169 

198 
198 
198 
198 
198 
- 

INTERVAL 
g r d ( f t )  

- 

- 

i n i  t 

6.80 
6.20 

567.50 
633.80 

790.00 

4.49 
9UU.00 
30.50 

224.00 
339.00 

521 -00 
5871.80 

103.50 
386.00 
620.00 

781. 50 
820.50 

6923. 50 
72.00 

194.00 

5.52 
8.85 
4.50 

23-00 
25.40 

319.20 
363. 50 
437.00 
558.70 
659.00 

METER 
( l i t r e !  5 )  

f i n a l  

39.17 
54.35 

623.80 
691 -00 

900.00 

4.51 
975.75 
212.00 
332.20 
364.30 

644.3 
6076.20 

357.00 
595.80 
758.50 

816.10 
913.80 

7062.40 
186.00 
266.23 

5.52 
11.81 
22.45 
25.44 
26.28 

352 .OO 
425.60 
541.80 
651.20 
718.70 

RDG 

- 

- 

ELAPSED 
TIME 
(min) 

FLOW 
RATE 
( 1 ~ )  

6.474 
9.630 
8.767 
1.440 

2.000 

0 004 
J. 150 
6.300 
1.640 
5.060 

4.660 
0.880 
0.700 
1.960 
7.700 

6.920 
8.660 
'7.780 
'2.800 
4.446 

0.000 
0.592 
3.590 
0.488 
0.176 

6.560 
12.420 
!O .96O 
18.500 
11.940 

GAUGE 
'RESSURE 
(ps i )  

5.0 
10.0 
15.0 
10.0 

9.0 

12.0 
21 .o 
36.0 
22.0 
12.0 

12.0 
27.0 
40.0 
27.0 
12.0 

21 .o 
43.0 
64.0 
43.0 
21 .o 

31 .O 
60.0 
88.0 
58.0 
31 .O 

35 .O 
68.0 

104.0 
70.0 
35.0 

- 
TEST 
HEAD 
( f t)  - 
31.5 
38.1 
35.6 
35.1 

43.8 

95.7 
93.5 
92.1 
86.8 
88.2 

58.7 
60.4 
66.4 
59.4 
53.7 

104.5 
138.3 
173.8 
133.3 
93.5 

139.6 
!06.6 
V l . 2  
!01.9 
139.6 

138.8 
206.0 
278.2 
200.7 
129.8 

COMMENTS 

Pebbles, c lay  
and s i l t  

Coarse sand 
and s i l t  

: i n  1 - l \ l  

i x t r e ~ w l y  Per~naalrlt 
(possible loss o f  

packer seal) 

Clay and s i l t  
ixtremely Permeable 

Pebbles and c lay  
u i  t h  some sand 

(TILL) 

Pebbles and c lay  
u i  t h  some sand. 

(TILL) 

Clay and pebbles 
w i th  some s i l t  

(TILL) 



MT MlLLlGAN PACKER TEST RESULTS 
HOLE 685, TEST INTERVAL NO. 1 

10.0000 
FLOW RATE (Ipm) 



MT MlLLlGAN PACKER TEST RESULTS 
HOLE 685, TEST INTERVAL NO. 3 

97.0 1 

0.0000 10.0000 20.0000 30.0000 40.0000 
FLOW RATE (Ipm) 



MT MlLLlGAN PACKER TEST RESULTS 
HOLE 685, TEST INTERVAL NO. 4 

20.0000 25.0000 30.0000 35.0000 40.0000 45.0000 50.0000 55.0000 
FLOW RATE (Ipm) 





MT MlLLlGAN PACKER TEST RESULTS 
HOLE 685, TEST INTERVAL NO. 6 

1.0000 20000 3.0000 
FLOW RATE (Ipm) 



MT MlLLlGAN PACKER TEST RESULTS 
HOLE 685, TEST INTERVAL NO. 7 

10.0000 15.0000 
FLOW RATE (Ipm) 



PACKER T E S T I N G  CALCULATION SHEET 

PROJECT: MOUNT M l L L I G A N  HOLE DIAMETER (inches): 
LOCATION: M A I N  EMBANKMENT T A I L I N G S  AREA DEPTH TO GDU TABLE BELOW PRESSURE GAUGE ( f t )  
HOLE No:  90-690 BEDROCK D E P T H C f t ) :  
TEST DATE: JULY 6 t o  JULY 8, 1990 TESTED BY: 
COORDINATES(rn) N: 6 113 160 E :  442 105 ANGLE FROM V E R T I C A L  ( d e g ) :  
REF. ELEV.(rn) 1036.44 HEIGHT OF PRESSURE GAUGE ABOVE GROUND( f t ) :  

- 
TEST 
No.  

- 
TEST 
HEAD 
( f t)  

METER RDG GAUGE 
'RESSURE 

(psi) 

HEAD 
:ORRIN 
( f t)  

E R M E A B I L I T Y  
( c r n / s e c )  be 1 on 

f r o m  I ( L i t  S )  
f i n a l  

COMMENTS 
i n i  t 

C l a y  P e b b l e  T i  11 

S a n d y  CLay T i l t  

T o p  of B e d r o c k  

F r a c t u r e d  B e d r o c k  



MT MlLLlGAN PACKER TEST RESULTS 
HOLE 690, TEST INTERVAL NO. 2 

0.0500 0.1000 0.1500 
FLOW RATE (Ipm) 



MT MlLLlGAN PACKER TEST RESULTS 
HOLE 690, TEST INTERVAL NO. 3 

0.1000 0.1500 0.2000 
FLOW RATE (Ipm) 



MT MlLLlGAN PACKER TEST RESULTS 
HOLE 690, TEST INTERVAL NO. 4 

0.0000 0.0100 0.0200 0.0300 0.0400 0.0500 
FLOW RATE (Ipm) 



PACKER TESTING CALCULATION SHEET 

PROJECT: MOUNT MlLLlGAN HOLE DIAMETER (inches): 
LOCATION: M A I N  EMBANKMENT TAILINGS AREA DEPTH TO GDU TABLE BELOU DATUMcft): 
HOLE No: 90-695 BEDROCK DEPTH(ft): 
TEST DATE: JULY 8 t o  JULY 10, 1990 TESTED BY: 
COOROINATES(m) N: 6 114 212 E: 442 113 ANGLE FROM VERTICAL (deg): 
REF. ELEV.(m) 976.04 

TEST 
No. 

i NTERVAL METER RDG 
( 1  i t res )  

from 1 t o  i n i t  I f i n a l  
COMMENTS 

GAUGE 
PRESSURE 

(ps i )  

10.0 
19.0 
26.0 
18.0 

, 10.0 

Blue-grey Clay 
(impermeable) 

HEAD 
CORRIN 
( f t )  

0.0 
0.0 
0.0 
0.0 
0.0 

TEST 
HEAD 
( f t )  

34.1 
54.9 
71.0 
52.6 
34.1 

PERMEABILITY 
(cm/sec) 

0 .OE+OO 
0 .OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 



PACKER TESTING CALCULATION SHEET 

PROJECT: MWNT M I L L I G A N  HOLE DIAMETER ( i n c h e s ) :  
LOCATION: MAIN EMBANKMENT T A I L I N G S  AREA DEPTH TO GDU TABLE BELOW DATUM(f t ) :  
HOLE No: 90 - 698 BEDROCK D E P T H c f t ) :  
TEST DATE: JULY 10 t o  JULY 11, 1990 TESTED BY: 
COORDINATES(m) N: 6 114 090 E: 443 010 ANGLE FROn VERTICAL ( d e g ) :  
REF. ELEV.(m) 1029.86 

TEST 
No. 

INTERVAL I METER RDG 
( f 

f r o m  
( l i t r e s )  

i n i  t f i n a l  

2.32 2.32 
2.28 2.28 

COMMENTS 

B e d r o c k  

B e d r o c k  
( P o o r  Q u a l i t y )  



MT MlLLlGAN PACKER TEST RESULTS 
HOLE 698, TEST INTERVAL NO. 1 

260.0 

0.0000 1.0000 2.0000 3.0000 4.0000 5.0000 
Thousandths 

FLOW RATE (Iprn) 



MT MILLI'GAN PACKER TEST RESULTS 
HOLE 698, TEST INTERVAL NO. 2 

300.0 

0.0000 0.1OOO 0.2000 0.3000 0.4000 0.5000 0.6000 0.7000 0.8000 
FLOW RATE (Ipm) 



PACKER TESTING CALCULATION SHEET 

PROJECT: MOUNT MILLIGAN HOLE DIAMETER (inches): 2.98 
LOCATION: MAIN EMBANKMENT TAILINGS AREA DEPTH TO GDU TABLE BELW DATUM(ft): 45 
HOLE No: 90-700 BEDROCK DEPTHCft): None 
TEST DATE: JULY 11 t o  JULY 12, 1990 TESTED BY: KGB/MDG 
COORDINATES(m) N: 6 113 750 E: 442 820 ANGLE FROM VERTICAL (deg): 0 
REF. ELEV.(m) 1025.82 

TEST 
No. 

1 
1 
1 
1 
1 

INTERVAL 
( f t)  

from 1 t o  

74 
74 
74 
74 
74 

METER RDG 
( l i t r e s )  

i n i t  1 f i n a l  

82 
82 
82 
82 
82 

ELAPSED 
TIME 
(min) 

1.28 
1.48 
2.45 
3.73 
4.05 

FLOU 
RATE 
([pin) 

GAUGE 
PRESSURE 

(ps i )  

1.35 
2.26 
3.62 
4.06 
4.10 

HEAD 
CORRIN 
( f t )  

TEST 
HEAD 
( f t )  

5 
5 
5 
5 
5 

PERMEABILITY 
(cm/sec) COMMENTS 

0.014 
0.156 
0.234 
0.066 
0.010 

12.0 
28.0 
40.0 
27.0 
13.0 

0.0 
0.0 
0.0 
0.0 
0.0 

72.7 
109.7 
137.4 
107.4 
75.0 

2.9E-07 
2.1E-06 
2.5E-06 
9.1E-07 
2.OE-07 

Blue-grey Clay 



MT MlLLlGAN PACKER TEST RESULTS 
HOLE 700, TEST INTERVAL NO. 1 

0.1000 0.1500 
FLOW RATE (lpm) 



PACKER TESTING CALCULATION SHEET 

PROJECT: MOUNT MILLIGAN HOLE DIAMETER (inches): 
LOCATION: MAIN EMBANKMENT TAILINGS AREA DEPTH TO GDW TABLE BELOW DATUM(ft): 
HOLE No: 90-705 BEDROCK DEPTH(ft): 
TEST DATE: JULY 13 t o  JULY 14, 1990 TESTED BY: 
CWRDINATES(m) N: 6 113 475 E: 442 420 ANGLE FROM VERTICAL (deg): 
REF. ELEV.(m) 983.12 

TEST I INTERVAL 
t 

1 to 

161 
161 
161 
161 
161 

METER RDG 
( L i t r e s )  

i n i t  I f i n a l  

220.00 

ELAPSED 
TIME 
(min) 

340.00 

FLOW 
RATE 
(Lpn) 

5 
5 
5 
5 
5 

GAUGE 
PRESSURE 

( p s i )  

24.000 
0.000 
0.000 
0.000 
0.000 

HEAD 
CORR'N 
( f t )  

20.0 

TEST 
HEAD 
( f t )  

0.0 
0.0 
0.0 
0.0 
0.0 

PERMEABILITY 
(cm/sec) COMMENTS 

51.2 
5.0 
5.0 
5.0 
5.0 

7.OE-04 
O.OE+OO 
O.OE+OO 
O.OE+OO 
0. OE+OO 

Clay T i  11 
(Test in  e r r o r )  



PACKER TESTING CALCULATION SHEET 

PROJECT: MOUNT MILLlGAN HOLE DIAMETER (inches): 2.98 
LOCATION: MAIN EMBANKMENT TAILINGS AREA DEPTH TO GDW TABLE BELOW DATUM(ft): 10.5 
HOLE No: 90-707 BEDROCK DEPTH(ft1: None 
TEST DATE: JULY 15 t o  JULY 16, 1990 TESTED BY: KGB/HDG 
COORDINATES(m) N: 6 113 600 E: 442 630 ANGLE FROM VERTICAL (deg): 0 
REF. ELEV.(m) 989.55 

TEST 
No. 

1 
1 
1 
1 
1 

INTERVAL 
( f t )  

from 

74 
74 
74 
74 
74 

t o  

82 
82 
82 
82 
82 

METER RDG 
( L i t r e s )  

ELAPSED 
T I M E  
(min) 

5 
5 
5 
5 
5 

i n i t  

0.03 
0.08 
0.11 
0.12 
0.12 

f i n a l  

0.03 
0.08 
0. 13 
0.12 
0.12 

FLOW 
RATE 
(Ipn) 

0.000 
0.000 
0.004 
0.000 
0.000 

GAUGE 
PRESSURE 

(psi) 

13.0 
27.0 
40.0 
27.0 
13.0 

HEAD 
CORRIN 
( f t )  

0.0 
0.0 
0.0 
0.0 
0.0 

TEST 
HEAD 
( f t )  

40.5 
72.9 

102.9 
72.9 
40.5 

PERMEABILITY 
(cm/sec) 

O.OE+OO 
0. DE+OO 
5 .8E-08 
O.OE+OO 
O.OE+OO 

COMMENTS 

Blue-grey Clay 



MT MlLLlGAN PACKER TEST RESULTS 
HOLE 707, TEST INTERVAL NO. 1 

0.0000 1.0000 20000 3.0000 4.0000 5.0000 
Thousandths 

FLOW RATE (Ipm) 



Knight and Pie'sold Ltd. - 
CONSULTING ENGINEERS 

APPENDIX D 

FIELD PERMEABILITY TEST RESULTS FOR 

SOUTH EMBANKMENT SITE 

Association Association 
of Consulting des lngbnieurs- 
Engineers Consells 
of Canada du Canada 



PACKER TESTING CALCULATION SHEET 

PROJECT: MOUNT M I L L I G A N  
LOCATION: SOUTH EMBANKMENT T A I L I N G S  AREA 
HOLE No: 9 0 - 6 7 6  
TEST DATE: JUNE 2 7  t o  JUNE 3 0 ,  1 9 9 0  
COORDINATES(m) N: 6 1 1 0  4 7 5  E: 4 4 4  4 3 0  
REF. ELEV.(m) 1 0 0 7 . 3 3  

HOLE DIAMETER ( i n c h e s ) :  
DEPTH TO GDW TABLE BELOW DATUMCf t ) :  
BEDROCK D E P T H ( f t ) :  
TESTED BY: 
ANGLE FROM VERTICAL (deg) :  

TEST 
No. 

- 
1 
1 
1 
1 
1 

2 
2 
2 
2 
2 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 

5 
5 
5 
5 
5 
- 

INTERVAL 
S) 

f i n a l  

METER RDG 
( l i t r e  

- 

- 

ELAPSED 
TIME 
( m i n )  

FLOW 
RATE 
( 1 ~ )  

GAUGE 
'RESSURE 

( p s i )  

TEST 
HEAD 
( f t )  

'ERMEAB I L I TY 
( c m / s e c )  COMMENTS 

S a n d  a n d  G r a v e l  

S a n d  a n d  G r a v e l  

sand V e r y  P e r m  a b l e  
( O v e r  5 0 L / m i n )  

B e d r o c k  
( M o d e r a t e  RQO) 

B e d r o c k  
( H i g h  RQO) 



MT MlLLlGAN PACKER TEST RESULTS 
HOLE 676, TEST INTERVAL NO. 1 

0.0000 0.5 000 1.0000 1.5000 20000 25000 
Thousandths 

FLOW RATE (Ipm) 



MT MI I I ~ A N  PACKER TEST RESULTS 

- .. . 

0.0000 0.0100 0.0200 0.0300 0.0400 0.0500 0.0600 
FLOW RATE (Ipm) 

I V I  I I V I I L L I U #  & I  u 

HOLE 676, TEST INTERVAL NO. 4 
200.0 

190.0 - 



MT MlLLlGAN PACKER TEST RESULTS 
HOLE 676, TEST INTERVAL NO. 5 

FLOW RATE (Ipm) 



PACKER TESTING CALCULATION SHEET 

PROJECT: MOUNT M I L L I G A N  HOLE DIAMETER ( i n c h e s ) :  2.98 
LOCATION: SOUTH EMBANKMENT T A I L I N G S  AREA DEPTH TO GDW TABLE BELOW DATUM(f t ) :  20 
HOLE No: 90-681 BEDROCK DEPTHCf t ) :  82 
TEST DATE: JUNE 30 t o  JULY 1 ,  1990 TESTED BY: KGB/MDG 
CWRDINATES(m) N: 6 110 335 E: 444 540 ANGLE FROM VERTICAL (deg) :  0 
REF. ELEV.(m) 

METER RDG TEST 
No. ( l i t  

i n i t  

INTERVAL 
( f t l  

f r o m  
s) 

f i n a l  

- 

- 
TEST 
HEAD 
( f t )  

( c m / s e c )  COMMENTS 

S a n d  a n d  s i l t  
ui th some g r a v e l  

a n d  t r a c e  c l a y  
( i m p e r v i o u s )  

B e d r o c k  
( m o d e r a t e  RQD) 

B e d r o c k  
( m o d e r a t e  RQD) 



MT MlLLlGAN PACKER TEST RESULTS 
HOLE 681, TEST INTERVAL NO. 1 

65.0 

0.0000 0.5000 1.0000 1.5000 2.0000 25000 
Thousandths 

FLOW RATE (Ipm) 



MT MlLLlGAN PACKER TEST RESULTS 
HOLE 681, TEST INTERVAL NO. 2 

0.0000 1.0000 20000 3.0000 4.0000 5.0000 
Thousandths 

FLOW RATE (Ipm) 



MT MlLLlGAN PACKER TEST RESULTS 
HOLE 681, TEST INTERVAL NO. 3 

0.0000 0.05 00 0.1000 0.1500 0.2000 0.2500 0.3000 
FLOW RATE (Ipm) 



PACKER TESTING CALCULATION SHEET 

PROJECT: MOUNT HILLIGAN 
LOCATION: SOUTH EMBANKMENT TAILINGS AREA 
HOLE No: 90 - 682 
TEST DATE: JULY 1 t o  JULY 2, 1990 
COORDINATES(m) N: 6 110 620 E: 444 335 
REF. ELEV.(m) 1011.42 

HOLE DIAMETER (inches): 
DEPTH TO GDU TABLE BELOW DATUM(ft): 
BEDROCK DEPTH(ft): 
TESTED BY: 
ANGLE FROM VERTICAL (deg): 

- 
TEST 
No. 

I NT 
( f 

from 

VAL 

t o  

METER RDG 
( l i t  

i n i  t 
!S) 

f i n a l  

ELAPSED 
TIME 
(min) 

FLOW 
RATE 
(lpn) 

GAUGE 
JRESSURE 

(ps i  

HEAD 
ORR'N 
( f t)  - 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

TEST 
HEAD 
( f t )  
- 
28.2 
32.9 
46.7 
35.2 
25.9 

35.2 
51 -3  
67.5 
49.0 
37.5 

42.1 
65.2 
88.3 
65.2 
42.1 

49.0 
83.7 

113.7 
86.0 
49.0 

58.3 
95.2 

134.5 
92.9 
58.3 

'ERMEAB I L I TY 
(cm/sec) 

2.8E-06 
9.OE-08 
0 .OE+OO 
O.OE+OO 
O.OE+OO 

2.OE-05 
1.4E-05 
1.5E-05 
1.1E-05 
6.3E-06 

1.2E-05 
2.5E-05 
4.2E-05 
4.3E-05 
4.5E-05 

1.8E-07 
2.2E-06 
1 .8E-06 
2.1E-06 
1.6E-06 

6.5E-06 
5.3E-06 
5.6E-06 
5.4E-06 
6.5E-06 

COMMENTS 

Fractured Bedrock 
(Lou RQD) 

Fractured Bedrock 
(Lou RQO) 

Fractured Bedrock 
(moderate RQD) 

Bedrock 
(moderate RQD) 

Bedrock 
(moderate RQD) 



MT MlLLlGAN PACKER TEST RESULTS 
HOLE 682, TEST INTERVAL NO. 1 

0.0200 0.0300 0.0400 
FLOW RATE (Iprn) 



MT MlLLlGAN PACKER TEST RESULTS 
HOLE 682, TEST INTERVAL NO. 2 

0.3000 0.4000 0.5000 
FLOW RATE (Ipm) 



MT MlLLlGAN PACKER TEST RESULTS 
HOLE 685 TEST INTERVAL NO. 3 

1.0000 1.5000 20000 
FLOW RATE (Ipm) 



MT MlLLlGAN PACKER TEST RESULTS 
HOLE 685 TEST INTERVAL NO. 4 

0.05 00 
FLOW RATE (Ipm) 



MT MlLLlGAN PACKER TEST RESULTS 
HOLE 682, TEST INTERVAL NO. 5 

0.2000 0.2500 0.3000 0.3500 0.4000 0.4500 0.5000 0.5500 
FLOW RATE (Iprn) 



PACKER TESTING CALCULATION SHEET 

PROJECT: MOUNT MILLIGAN 
LOCATION: SOUTH EMBANKMENT TAILINGS AREA 
HOLE No: 90-71 1 
TEST DATE: JULY 17 t o  JULY 18. 1990 
CWRDlNATES(rn) N: 6 110 330 E: 444 200 
REF. ELEV.(rn) 1005.14 

INTERVAL METER RDG ELAPSED 
( f  t) ( L i t r e s )  TIME 

from t o  in i  t f inaL (min) 

133 141 5.87 5.87 5 

FLOW 
RATE 
( IP)  - 
1.000 
1.000 
1.000 
1.002 
1.000 - 

HOLE DIAMETER (inches): 
DEPTH TO GDW TABLE BELOW DATUM(ft): 
BEDROCK DEPTH(ft): 
TESTED BY: 
ANGLE FROM VERTICAL (deg): 

COMMENTS 
GAUGE 

PRESSURE 
(ps i )  

23.0 
47.0 
70.0 
47.0 
23.0 

Bedrock 

HEAD 
CORRIN 
( f t )  

0.0 
0.0 
0.0 
0.0 
0.0 

TEST 
HEAD 
( f t )  

77.1 
132.5 
185.7 
132.5 
77.1 

PERMEABILITY 
(crn/sec) 

O.OE+OO 
0 .OE+OO 
O.OE+OO 
2.2E-08 
0 .OE+OO 



60.0 1 I I I 

0.0000 
I 

0.5000 1.0000 1.5000 2.0000 
Thousandths 

2.5 000 

FLOW RATE (Iprn) 
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PROJ, N0.9021082 D D R A W N  . . . . . . . . . . . . . . . . . . . R E V I E W E D  . . . . . . . . DATE -22-80 . . . . . . . . . . . . . . . . . . . 

Size of opening, inches  U. S. S.  s i e v e  s i z e ,  m e s h e s  / i nch  

GRAIN S l Z E  , m m  

M.I.T. GRAIN SIZE S C A L E  

I I I 1 I 
coarse I medium I f i ne  coarse 1 medium 1 f i n e  f ine  grained 

BOULDER COBBLE . 
V SIZE SIZE GRAVEL  S I Z E  S A N D  S I Z E  S I L T  S I Z E  C L A Y  S I Z E  

Golder Associates 



PROJECT NO. 9021062 D D R A W N  ......... . . . . . . . . . . . . . . . . . . . ....., .. D A T E  AWCZ2!-00 . . . . . . . . . . . . . . , . . . . . 

Size o f  opening, i n c h e s  

BH : TPC-90-15 I 1 SAMPLE : GS-A 

M.I.T. GRAIN S l Z E  SCALE 

U. S. S. s i e v e  s i z e ,  m e s h e s  / i n c h  

1 I I .! 1 1 
coarse  I medium I f i n e  coarse ] medium I f i n e  f ine grained 

m 
I 

BOULDER COBBLE 
IU SIZE SIZE G R A V E L  S I Z E  S A N D .  S I Z E  S I L T  S I Z E  C L A Y  S I Z E  

Golder Associates 



PROJ NO. m 0 6 2  D D R A W N  ,........ . ............. . .... REVIEWED . . . . . . . . DATE A U Q - Z ~ ~  . . . . . . . . . . . . . . . . . . . 

Size of opening, inches  U. S. S. s i e v e  s i z e ,  m e s h e s  / i n c h  

M.I.T. G R A I N  S l Z E  S C A L E  

BH : RC-9 
SAMPLE : PAD-90-695 
DEPTH : N/A 

GRAl N  
I 1 1 1  I 1 

c o a r s e  1 medium ( f i ne  c o a r s e  ( m e d i u m  ( f ine  fine g r a i n e d  
BOULDEF? COBBLE . 

SIZE SIZE G R A V E L  S I Z E  S A N D .  S I Z E  S I L T  S I Z E  C L A Y  S I Z E  

Golder Associates 



P R O J r . .  NO. 9021082 D DRAWN ......,.. .. ................. REV 'EWED ...... .. DATE AUG-22-b0 . . . . . . . . . . . . . . , . . . . . 

M.I.T. GRAIN S l Z E  SCALE 

Size  of opening, inches  S. s i e v e  s i z e ,  m e s h e s  / i n c h  

I 

I I 

L E G E N D :  

I BH 
SAMPLE 
DEPTH 

I 
0.1 

GRAIN . 'S IZE , mm 
I I 1 . 1  I I I 

coarse I medium j f i n e  coarse (med ium I f ine f ine grained 
BOULDER COBBLE 

SIZE SIZE G R A V E L  S I Z E  S A N D :  S I Z E  S I L T  S I Z E  C L A Y  S I Z E  

Golder Associates 



PRO, NO. 9021062 D D R A W N  . . . . . . . . . . . . . . . . . . . ..... ..., REVIEWED . . . . . . . . DATE ~~ ) -22 -90  . . . . . . . . . . . . . . . . . . . . 

Size  of  opening,  i n c h e s  
M.I.T. G R A I N  S l Z E  S C A L E  

U. S. S. s i e v e  s i z e ,  m e s h e s  / i n c h  

4 10 20 40 60 100 2( . . 

GRAIN . S I Z E  , m m  
I I I I I ' I 1 

BOULDEii C088LE 
coarse j medium 1 f i n e  coarse I medium 1 f ine fine grained 

SIZE SIZE G R A V E L  S l Z  E S A N D .  S I Z E  S I L T  S I Z E  C L A Y  S I Z E  

Golder Associates s 



M.I.T. GRAIN S lZE SCALE 

U. S. S. s i e v e  s i z e ,  m e s h e s  / inch  Size of opening, inches 

L E G E N D :  

GRAIN ."SIZE , m m  
I 1 1 1  I I 

coarse I medium ( f i n e  coarse 1 medium I f i n e  f ine  grained 
BOULDER COBBLE 

SIZE SIZE G R A V E L  S l f  E S A N D .  S I Z E  S I L T  S I Z E  C L A Y  S I Z E  

Golder Associates 



PROJ. H O ; . w l [ M 2  D D R A W N  ......,...,..... .....,. .. R E V I E W E D  
....a. .. DATE -22-k .. ......... . ..,..... 

Size o f  opening, inches  U. S. S. s i e v e  s i z e ,  m e s h e s  / i n c h  

1.0 

GRAIN 

M.I.T. GRAIN S lZE SCALE 

1 .: I 
coarse 1 medium 1 f i n e  coarse ] medium ) f i n e  f ine grained 

BOULDER COBBLE 
SIZE S IZE  G R A V E L  S I Z E  S A N D .  S I Z E  S I L T  S l Z  E  I C L A Y  S I Z E  

Goider Associates 



PROb NO:.wfm D D R A W N  REVIEWED DATE U-22-bd 
. . . a  ............ . . . . . . . . . . . . . . . . . ....... ........*... . 

M.I.T. G R A I N  S l Z E  S C A L E  

Size  of opening,  i n c h e s  U. S. S. s i e v e  s i z e ,  m e s h e s  / i n c h  

I I 1 1 1 1  I 4 I l l  I l 

GRAIN . S I Z E  , mm 
I I 1 1 1 I I 

coarse I medium 1 f ine  coarse [medium 1 f ine  fine grained 
BOULDER COBBLE 

SIZE SIZE G R A V E L  S I Z E  S A N D :  S I Z E  S I L T  S I Z E  C L A Y  S I Z E  

Golder Associates 



N O : . ~ ~ ~ ~ . P  ..... O R A W N  . . . . . . . . . R E V I E W E D  . . . . . . . . DATE ,w-Sin, . . . . . . . . . . . . . . . . . . . . 

U. S. S. s i e v e  s i z e ,  m e s h e s  / i n c h  

M.I.T. G R A I N  S l Z E  S C A L E  

Size o f  open ing,  i n c h e s  

G R A I N  
I I 1 I I I 

coarse 1 medium ( f ine coarse I medium 1 f i n e  f ine grained 
BOULDER COBBLE 

SIZE SIZE G R A V E L  S I Z E  S A N D .  S I Z E  S I L T  S I Z E  C L A Y  S I Z E  

Golder Associates 



.-.E .0. ... D R A W N  . . . . . . . . . REVIEWED . . . . . . . . DATE -22-m 
.... . . . . . . . . . .a* .  .. . 

Size  of  opening,  i n c h e s  U. S. S. s i e v e  s i z e ,  m e s h e s  / i n c h  

GRAIN , S I Z E  , m m  

M.I.T. G R A I N  S lZE SCALE 

I I 1 . '  I I 
coarse [ medium I f ine coarse (medium ( f i ne  f ine grained 

BOULDER COBBLE 
S IZE SIZE G R A V E L  S I Z E  S A N D :  S I Z E  S I L T  S I Z E  C L A Y  S I Z E  

Golder Associates 



PROJECT 9021062 D DRAWN .................. R E V I E W E D  ......... DATE NO-22-90 .................... ........ 

M.I.T. GRAIN S l Z E  SCALE 

Size o f  opening, inches U. S. S. s i e v e  s ize ,  m e s h e s  / i n c h  

I I I I I 

BOULDER COBBLE 
coarse I medrum I f i n e  coarse I medium ( f i ne  f ine grained 

SIZE SIZE GRAVEL S I Z E  S A N D  S I Z E  S I L T  S I Z E  C L A Y  S I Z E  

Golder Associates 


