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Heport of a Diamond Drill Program 

on the Lac des Iles Property

^ ~

C

Introduction

A diamond drill program was recently coaapleted on the Lac 
des Iles Property of Lac des Iles Mines Ltd. The Lac des Iles 
Property, approximately 50 miles north of Thunder Bay, 
Ontario, is located in the Thunder Bay Mining Division in 
Northwestern Ontario.

Twenty-two diamond drill holes, totalling 3.862 feet, 
were drilled on the Lac des Iles Property between March i and 
March 15, 1992. The drilling, which was concentrated in three 
different areas cf the property, was completed to outline any 
potential mineralization in the proposed waste rock dump area 
and the proposed tailings pond area which will be required in 
the event of a future mining and/or milling operation on the 
Lac des Iles Property. Additional drilling was completed in 
the east-central portion of the Hoby Zone to better delineate 
and define the eastern contact of the Platinum and Palladium 
mineralization.

Location and Access

The Lac des Iles Property, which is located in the Lac 
des Iles Area of the Thunder Bay Mining Division, Ontario, is 
approximately 50 air miles north of the City of Thunder Bay, 
Ontario (Figure 1). The property is centered upon Latitude 
49 10'N and Longitude 89 37'W, National Topographic Series map 
area 52 B/4 NE.

The property is easily accessible from the City cf 
Thunder Bay by travelling 60 miles north along Provincial 
Highway 527 and proceeding 10 miles west along a gravel 
roadway.
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Property Claim Group

The Lac des Iles Property, located in the Lac des Iles 
Area of the Thunder Bay Mining Division, consists of a 
contiguous claim block comprised of 35 patented and 26 
unpatented mining claims (Figure 2). The patented and 
unpatented mining claims cover a total area of approximately 
7,600 acres (Appendix E; Property Claims Listing).

Previous Work

Exploration interest in the area began in the late 1950s, 
following airborne geophysical surveys which indicated 
magnetic anomalies associated with the Lac des Iles Comlex. 
Widespread copper-nickel mineralization was discovered south 
of Lac des Iles by prospectors W. Baker and G. Moore in 1963. 
These claims were acquired by Gunnex Limited and subsequently 
optioned by Anaconda American Brass Ltd. Work by these 
companies, between 1963 and 1966, resulted in the delineation 
and examination of eight mineralized zones with significant 
PGE concentrations. The claims were allowed to laspe and were 
staked by K. Kuhner in 1973. The claims were acquired by 
Boston Bay Mines Ltd. in 1974. Texasgulf Canada Ltd. optioned 
the property in 1975 and with Boston Bay Mines Ltd. carried 
out an extensive exploration program in 1975 and 1976. This 
work included geological mapping, surface stripping and 
trenching and diamond drilling of 117 holes totalling 65,356 
feet. The exploration effort resulted in the delineation of a 
cone of palladium arid platinum mineralization named the Hoby 
Zone. Texasgulf Canada Ltd. dropped the property in 1976.

In 1986, Madeleine Mines Ltd. acquired the claims from 
the Platinum Group Ltd. , a private, federally chartered 
company which was 90 percent owned by Boston Bay Mines Ltd. 
Madeleine Mines Ltd completed linecutting, clearing of timber 
and surface stripping of overburden in the area of the Roby 
Zone. Madeleine Mines Ltd. completed 34 diamond drill holes 
totalling 36,777 feet in 1986 and 16 drill holes totalling 
11,319 feet in 1987.

The property is presently controlled by Lac des Iles 
Mines Limited .
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Regional Geology

The Archean Lac des Iles (LDI) raafic-ultramafic Complex, 
which lies within granite-granite gneiss terrain of the 
Wabigoon Subproviace, forms part of the east-northeast 
trending linear zone of mafic plutons extending from Atikokan 
to Lake Nipigon. This zone parallels the boundary between the 
Wabigoon and Quetico Subprovinces.

The mafic intrusions in the Lac des Iles Area, of which 
the LDI Complex is the largest, form a circular structure 
approximately 19 miles in diameter (Figure 3). The mafic and 
ultramafic rocks of the complex intrude and are intruded by a 
suite of tonalite plutons, which implies coeval felsic and 
mafic magmatism. To the east of the LDI Complex a volcanic- 
sedimentary greenstone belt of the Southern Wabigoon 
Subprovince is sub-parallel to the boundary with the Quetico 
Subprovince to the South. The locally intense deformation in 
the volcanic and sedimentary rocks does not occur within the 
LDI intrusion. In addition, the volcanic and sedimentary rocks 
have been metamorphosed to amphibolite grade, whereas in 
contrast, the LDI intrusive rocks are unmetamorphosed. All the 
Archean rocks have been intruded by Proterozoic diabase dykes 
and sills.

Local Geology

The northern ultramafic centre of the LDI Complex has 
been further subdivided into several intrusive phases, which 
consist mainly of pyroxenite and peridotite (Figure 4). The 
gabbroic centre to the south consists of norite, gabbronorite 
and gabbro, which are intruded by several mafic to ultramafic 
dykes and sills. The gabbroic rocks, which are host to the PGE 
mineralization of the Roby Zone, commonly contain an igneous 
lamination, which dips steeply inwards and generally parallel 
to the margin of the intrusion.

Modal layering is rare, but dips steeply sub-parallel to 
this lamination. Both the igneous lamination and the modal 
layering within the gabbroic rocks define an elongate, funnel 
shape. The gabbroic rocks have undergone significant 
alteration, ascribed to deuteric processes, resulting in 
partial to total saussurization of feldspar and uralitization 
of ciinopyroxene.
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The PGE Mineralised Hoby Zone, extending for a strike 
length of 2000 feet and a width up to 400 feet, occurs in a 
very compositional!? and texturally complex zone of the 
gabbroic portion of the LDI Complex (Figure 5). This unit, 
termed "Varitextured Gabbro", hosts a very high degree of 
variability, where rock compositions range from pyroxenite to 
norite, gabbronorite, gabbro and anorthosite, and grain size 
ranges from fine grained to sizes up to 4 inches in length. 
The varitextured gabbro is intruded by a number of late-stage 
pyroxenite dykes and coarse grained gabbro-norite dykes. The 
pyroxenite units are locally sheared with abundant amphibole 
and talc alteration. Mineralization of the gabbroic and 
pyroxenitic portions of the Roby Zone consists of generally 
less than 3-525 disseminated and irregular blebs of pyrite, 
pyrrhotite and chalcopyrite. The varitextured gabbro and the 
associated PGE mineralisation is interpreted to be a result of 
a complex interaction between felsic, ultramafic and highly 
fractionated, volatile-bearing gabbroic magmas.

Results of Diamond Drilling

Recently, a diamond drill program was completed on the 
Lac des Iles Property of Lac des Iles Mines Ltd. The drilling 
was performed by Norex Drilling Ltd. between March l and 
March 18, 1992. A total of 22 holes were drilled (Numbered 
92-1 to 92-22) for 3,862 feet of drill core. Of this total, 
3022 feet of drill core is BQ size and the remaining 840 feet 
is NQ size. The NQ sized core was drilled in the PGE 
mineralized Roby Zone to obtain a larger, more representative 
sample and to provide a sufficient sample for possible future 
metallurgical analysis. The drill core was logged and sampled 
over 10 foot sections of core, except across geological 
contacts (Appendices B and C) . The samples were assayed for 
Platinum and Palladium by Barringer Laboratories using a 
2 assay-ton sample for Fire Assay with an AA Finish 
(Appendix D). The drill core is presently being stored in the 
mill complex located on the Lac des Iles Property.

The drilling was completed in three different areas of 
the property; the proposed tailings pond area, the proposed 
waste rock dump area and the east-central portion of the PGE 
mineralized Roby Zone (Appendix A) . Drilling in the areas of 
the proposed tailings pond and the proposed waste rock dump 
was completed to outline any potential mineralization that may 
exist. Drilling of the Roby Zone was completed to better 
delineate and define the distinct, eastern mineralized contact 
of the cone near surface, and to, secondly, provide a 
sufficient sample of the mineralized Pyroxenite unit, adjacent 
to the east contact, for future metallurgical analysis.

9



The five drill holes, numbered 92-1 to 92-5, drilled in 
the vicinity of the proposed tailings pond area intersected a 
relatively uniform package of medium grained, leucogabbro to 
gabbro with a limited amount of local compositional variation 
to melagabbro. The gabbroic rocks have undergone only minor 
amphibole alteration of the pyroxenes . Mineralization includes 
only trace amounts of fine grained, disseminated pyrite and 
pyrrhotite. All assays returned less than 100 ppb ?GE 
(Platinum plus Palladium).

Three drill holes, 92-6, 92-21 and 92-22, were drilled in 
the area of the proposed waste rock dump, which is located 
approximately 1400 feet west of the Roby Zone. The drill holes 
intersected a package of anorthosite, leucogabbro, gabbro and 
varitextured gabbro. These lithologies, which are correlatible 
between drill holes, are steeply dipping to the east. The 
varitextured unit was moderately amphibole altered with up to 
23S disseminated and irregular blebs of pyrite, pyrrhotite and 
chalcopyrite. Drill holes 92-6 and 92-22 intersected this 
varitextured gabbro unit and returned .003 opt Pt and .026 opt 
Pd over 87.25 feet and .004 opt Pt and .027 opt Pd over 60 
feet, respectively. Drill hole 92-21 returned several 
anomalous values up to .002 opt Pt and .018 opt Pd over 10 
feet from moderately amphibilotized gabbro with a minor amount 
of textural and compositional variability.

A total of 11 diamond drill holes were drilled along the 
eastern contact of the mineralized Roby Zone. The holes 
intersected varitextured gabbro to the west, a uniform 
leucogabbro package to the east, and an, up to 50 foot wide, 
pyroxenite horizon at or near the contact of the gabbroic 
units.

The varitextured gabbro is very compositionally, from 
anorthositic to pyroxenitic, and textural ly, from fine grained 
to up to 4 inches in size, complex. The varitextured gabbro is 
locally, intensely sheared and amphibole and talc altered. 
with moderate amounts of chlorite and epidote alteration. 
Mineralization consists of up to 59* disseminated and irregular 
shaped and sized blebs of pyrite and pyrrhotite with 
chalcopyrite rims. The pyroxenite horizon, located at or near 
the east, mineralized, varitextured gabbro contact, is up to 
50 feet wide and dips to the east at approximately SO degrees. 
The pyroxenite unit, often termed amphibolite in the drill 
logs, is highly sheared, amphibilotized and talc altered. 
Mineralization includes 2-325 disseminated pyrite and



pyrrhotite, with a lesser amount of chalcopyrite. A uniform 
package of medium grained, locally layered, leuccgabbro occurs 
east of and adjacent to the east contact of the ?GE 
mineralization. The ?GE mineralization in the Roby Zone 
appears to be associated with the varitextured gabbro and the 
pyroxenite horizon. The assay results are summarized in 
Table l below.

Drill Hole Number Weighted Average
(opt Pt. opt Pd/Footage)

92-7 .006, .071 7 59.15

92-8 .006, .084 7 66.0

32-9 .008, .137 7 105.0

92-10 .010, .072 7 8.0

92-11 .013, .149 7 77.0

92-12 .003, .051 7 72.0

92-13 .025, .350 7 63.5

92-14 .005, .063 7 29.0

92-15 .001, .021 7 43.0

92-16 .006, .058 7 55.0

92-17 .005, .054 7 45.0

92-18 .007, .065 7 34.0

92-19 .011, .132 7 276.0

92-20 .007, .116 7 190.0
from 140.0 to 330.0 feet

Table l : Results of 1992 Roby Zone Drilling



Conclusions and Recommendations

Twenty-two diamond drill holes , totalling 3362 feet, 
were recently completed in three different areas of the Lac 
des Iles Property; the proposed tailings pond area, the 
proposed waste rock dump area, and the east-central portion of 
the FGE mineralized Roby Zone.

Five drill holes were completed in the proposed tailings 
pond area and returned no significant assays. The relatively 
uniform package of gabbroic rocks in the area, combined with 
the results of the recent diamond drilling, suggests that this 
area has a low potential for P6E mineralization.

Three diamond drill holes completed in the proposed waste 
rock dump area intersected significant, low grade PGE 
mineralization. The anomalous assays are associated with a 
locally amphibolitized, varitextured gabbro similar to that of 
the Roby Zone. It is recommended that surface mapping and 
surface stripping or trenching be completed to obtain a better 
understanding and delineation of the PGE mineralization. 
Additional drilling of this area should be pending the results 
of the surface exploration.

Drilling of the east-central portion of the Roby Zone 
intersected the PGE mineralized, varitextured gabbro to the 
west, a non-mineralized, uniform package of leucogabbro to the 
east, and a mineralized, up to 50 foot wide, pyroxenite 
horizon near or at the contact of the gabbroic units. It is 
recommended that additional drilling should be completed along 
the strike of the distinctive, mineralized, near surface, 
contact of the Roby Zone. This will provide invaluable 
information for future ore reserve calculations and mining 
designs.

Respectfully Submitted

Michael J. Michaud
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Geological Legend for the Lac Des Iles Property

An Anorthosite

IGab Leucogabbro

Gab Gabbro

mGab Melagabbro

Am Amphibolite *

Pxn Pyroxenite

G Undifferentiated Granites

Db Diabase

qv Quartz Vein

Note: The above order does not represent age relationship



cpn clinopyroxene f

opn orthopyroxene in

pn pyroxene * c

h horneblende * v

ov olivine * uni

bz bronzite var

sup serpentine * gntx

aug augite * laye

bi biotite * layt

eh chlorite * fol

ep epidote * sh

tk talc * f r

mag magnetite * min

hem hematite * mod

or uralite abn

Pt platinum alts

Pd palladium alto

Au gold alte

py pyrite * altt

cpy chalcopyrite altu

po pyrrhotite * alta

pent pentlandite

mo molybdenite *

fei feldspar *

* Denotes the abbreviations taken from:

 Geological Survey of Canada, 1975, "Guide to Authors- 
 A Guide for the Preparation of Geological Maps and 
 Reports", Miscellaneous Report 16, p. 17.

fine grained

medium grained

coarse grained

very coarse grained

uniform textured

variable textured

gneissic textured

compositionally layered

texturally layered

foliated

sheared

fractured

minor

moderate ..-

abundant '

serpentinized

chloritized

epidotized

talc altered

uralitized

amphibilotised



D
IA

M
O

N
D

 D
R

IL
L 

R
EC

O
R

D
N

A
M

E
 

O
P 

P
R

O
P

B
H

TY
H

O
U

 C
 

N
O

. 
-3

 T
* 

"
7

LO
C

A
TI

O
N

 
B
-

V
&

*
M

 l
 f
 C

3
6
Z

.1
S fit

**
L

A
T

IT
U

D
C

 
/O

/,
 
fl

J
 ^

 
(S

i 
O

E
P

A
N

T
U

H
I 
.

B
LC

V
A

TI
O

N
 

*A
S

O
i 

. 
O

 
A

T
lu

ii
T

U
 _

S

^
*
 

ri
N

IS
H

IO
 -
2

.

D
IP

•
 T

A
M

T
B

U

P
O

O
TA

H

/I
/A

0
*

A
ZM

U
TH

PO
O

TA
M

ov
A

IM
If
fH

*
*

m
l.

m
*n

m
. 
'•

r
*

^
 5

.

r 
o 

e 
T 

A 
o 

B

M
O

M
TO

D
E

S
C

R
IP

T
IO

N
O

^T
O

N

9
'

14
.5

'

r*

f*
*w

*r
 

P
K

et
i*

C
~*

*
t 

ft
*
*
 

7*
**

**
M

9~
r.

•4
.5

T
*

tt
-i

*

l*
"r

* 
'

If
*,

'. 
W

u
rt

 t
*
r*

9
-1 II

 
IT IS

 
K

 
17

57 9
9

7
4 74

 
ft 72 47 75 70 n 19 7J

 
41 *
f

29
 

tl **
1

**
 

f*
'

96
15

ff
oi

 

S*
 l
 

S
**

S
**

S0
4 

So
?

10 to
 

lo SO

IO
 

1
9 lo 70

%
-rs

 
10 /o

 
lo

 
to

 
10 1

0

. o
d



N
A

M
I 

O
r 

P
R

O
P

E
R

TY
 

H
O

LE
 

H
O

. 
9
*
"
 '

 
LO

C
A

TI
O

N
 

JE
L

 

L
A

T
IT

U
O

I 
—

—
—

• 
L

IV
A

T
IO

N
 -

—
—

• 
T 

AM
T 

10
 —

i
.

L
K

N
4T

H
 ,

, 
O

C
PA

M
TU

R
C

 .
 

.A
Z

IM
U

T
H

.^
.

D
IP

PO
OT

AM
ov

A
ZM

U
TH

ra
oT

AM
W

f
A

ZM
U

TH
MO

. .
1*

14
- m

m
••

M
A

R
K

!

P
O

O
 T

 A
 O

 l

PR
O

M
 

TO
P

B
B

C
R

IP
T

IO
I

R
"

n 
m 

otf
TO

N 
OZ

/TO
H

jt
-i

4 r
 j

**

fc
.*

**
 r

*-
/*

ty li
 H ir i*
 

is It 4*

K t* ft 17

So
*

0
0

/0
 

/* 70
C-

db
/

BU
S

17
.7

*

T
-

^.
.c

. 
^

A/
* 

?v
if

,i
fj

 
**

r*
o.

t*
*

l*
*

 
f*

 f
 t/

*
*

, 
tt

it
v
fO

 t
 

1
*

9
*

c*
**

**
*

V
I

•1 9S 68
 

f* 71 M 07 17 *
f

•l
 

91



N
A

M
E

 
O

P
 

P
H

O
P

E
H

TV

H
O

L
E

 
N

O
.

L
O

C
A

T
IO

N
k

A
T

IT
U

B
I

E
L

E
V

A
T

IO
N

• 
T

A
ft

T
E

O
.

L
A

C
 

P
*
*
 

tt
.f

i
L.

K
N

M
TH

 .
"
 

'P
'

D
E

P
A

R
T

U
R

E
 

.A
Z

IM
U

T
H

 .
5

 

, F
IN

IS
H

E
D

 J
L

D
IP

m
oT

Aa
i

0
*

A
IM

U
TH

FO
O

TA
W

D
*

A
IM

W
IM

••
M

A
R

K
*.

r 
o 

o 
T 

A 
* 

K
FR

O
M

TO
D

E
S

C
R

IP
T

IO
N

S 
A 

M
 P

 L
 B

0-'
IS

—
 -

ui
O

S/
TO

N
 O

S/
TO

N

/S
*'

/
i.
-

4 s
 *

4*
 S

t

ft
**

'

t
t

S
t 4'
 

l/ 4?

t/ t* •* •*

S
ff

SO
 

5/
V

U
S

. I
T

^r
 *

**
T

*

.t
 S

f 9
i*

 *
*

te
/*

- 
fT

ir
f 

o
A

/V
K

/

*f
r 

*
/M

*V
**

S
.

i* 71
 

7?

l* l*
o

 
tt

 
f
i 

M
 

9
9

99
 

l)
 

t*
 

9'
 

m
i

Sl
7

IO
O

1/
0

H
*

/t
o

7*
0

/e
 

to to
 

to to
 

to 10

^•
00

1 
C

<,
co

l

t-
o

o
l



D
IA

M
O

N
D

 D
R

IL
L 

R
EC

O
R

D
H

A
M

 C
 

O
F 

P
R

O
P

E
R

TY
 

4
X

^
 

H
O

L
I 

N
O

. 
^

2
 -

7

S
t/

*
 f

LB
R

O
TH

D 
Z 

of
*f

 
t,o

iA
n*

~ 
*p

'
L

A
T

IT
U

O
C

 
,

•L
E

V
A

T
IO

M

•T
A

R
T

B
O

 L

D
E

P
A

R
T

U
R

E
 —

—
—

—
^

 

.A
Z

IM
U

T
H

^
jS

fi
U

M
.

D
IP

FO
O

TA
O

I
O

ff
A

ZM
U

TH
ra

O
T

A
M

D
IP

A
IM

V
IH

H
O

LE
 H

O
.^

Z
lL

.W
B

T
 N

O
. 
*
 *
f

*

S
- f
 A

*
"
*
*

r"

r 
e 

o 
T 

A 
a 

B

P
R

O
M

 
TO

W
 f .

**

D
E

S
C

R
IP

T
IO

N

**
* 

-f
cx

tf
tr

.

.f
f*

-i I.W
/T

T
Jl

j.

•v
/r*

*

77 99 ft 99 8t f)
 

90 ft
*

f
 A

 
M

 P
 L

 K

M
O

P3
M

5,

• 
7

*#
 

w
o

^7 82

S
if

1
*7

19
 -r

to
t

TO
TA

L

T
 

12
<0

0/

O
^/

TO
N



D
IA

M
O

N
D

 D
R

IL
L 

R
EC

O
R

D
N

A
M

E
 

O
F 

P
R

O
P

E
R

TY
 

H
O

LE
 

N
O

. 
-*

C
*
-/

^
 

L
O

C
A

T
IO

N
 

L
A

T
IT

U
D

E
 
.

•L
E

V
A

T
IO

N

•
 T

A
R

T
B

O
.J

L
E

N
O

T
H

D
E

P
A

R
T

U
R

E
 ,

. A
Z

IM
U

T
H

 ^
J

.

F
IN

IS
H

 C
D

 .
3

D
IP

PO
O

TA
ffl

E
D

IP
A

IM
U

T
H

D
V

A
ZM

U
TH

H
O

LE
 M

O
* 

M
L

ll
L

w
E

.T
H

O
.l

-S
/

r n
o M

T
O

D
E
S
C
R
I
P
T
I
O
N

"
*
*

Y
*
*
/

O
Z/

TO
N

lo
E

/T
O

H

l*
*.

**
r*

ff
i*

, 
ft

f.

-
'*

 *
r
 +

V
'

li
**

*
*^

 4
**

*

z*
 W

 J

S
t*

ft
*

*
'*

z*
*

a
x

*

if
*

to
 

to /S 7

t-
O

Q
t

4.
0*

1



D
IA

M
O

N
D

 D
R

IL
L 

R
EC

O
R

D
H 

A
M

 C
 

O
f 

P
R

O
P

M
T

V
 

H
O

U
 

N
O

. 
-9

t
~

f 

LO
C

A
TI

O
N

 
J
L

. 

L
A

T
IT

U
D

E
 

—
—

—
E

L
E

V
A

T
IO

N
 —

—
 

•T
A

H
T

IO
J

O
tf

* 
/c

r
t 

A
l
t
'*

I.K
M

O
TH

 .

O
C

P
A

M
TU

M
C

 

. A
Z

IM
U

T
H

 .
 

, P
IH

If
H

ID
 

*

D
IP

PO
O

TA
4C

O
ff

A
IM

U
T

H
P

O
O

TA
M

O
ff

A
ZM

U
TH

H
O

.

R
IM

A
R

K
S

.

P 
O

 O
 T

 A
 *

 K

P 
M

OM
TO

O
B

C
C

R
IP

T
IO

N
A

 M
 P

 L
 I

?--
""

*
*
-

O
I/

T
C

N
O

C
/T

C
H

21
9.

1*
*

fr
a

.*
*

t'
9
'S

* 

1
9

9
-9

0

fc
t.

X
J

Z
* 9

T
*

C
re

t*
. 

**
*.

fi
 T

/o
 

10 It
 

to z

40
0;

/p
* 1

*1
**-

1 
*^

/*
* 

s*
* 

M* 
in

t*
 4



D
IA

M
O

N
D

 D
R

IL
L 

R
IC

O
R

D
M

 A
M

 C
 

O
P

H
O

L
I 

N
O

. 
9

2
- 

g

LO
C

A
TI

O
N

L
A

T
IT

U
B

I 
,

E
U

IV
A

T
IO

N

V
.IH

O
T

H
 ,

9
 ^

 f
v
*'

 
T

oi
liM

c 
ftr

c
*

(M
A

P
Q

O
TA

U

39
1

D
IC

•^
o
"

A
tM

U
T

H

N
l\

n
O

T
A

tt
oa

.
A

ZM
U

TM
H

O
U

 N
O

.. A
lif

e r
 tu

t f
 t 

D
 r

 "A
U 

A 
t s

t
-.

•f
c

f.
, 

ft
* 

C
.f

.



N
A

M
C

 
O

P
 

P
R

O
P

E
R

T
Y

 

H
O

U
 

N
O

, 
9

1
*
1

 

L
O

C
A

T
IO

N
 

t
H

*
*
*
*
t 

L
A

T
IT

U
D

E
 

—
—

-.
—

-—
 

•L
B

V
A

T
IO

N
 
—

—
—
^

—
—

- 

S
T

A
R

T
E

D
 .

O
ft

 
t
t
.f

t

L
E

N
O

T
K

,
l*

/
'

, 
D

E
P

A
R

T
U

R
E

 

.A
Z

IM
U

T
H

 
A

* 

. F
IN

IS
H

C
D

 
*

D
IP

ra
oT

Aw
D

IP
A

X
M

U
TH

ra
oT

M
E

D
P

A
Z

M
IT

IH

f*
-*

•H
O

T
 N

O
.

R
IM

A
R

K
*.

^
 

S
-

P 
O

 O
 T

 A
 O

 E

P
R

O
M

 
T

O
D

E
S

C
R

IP
T

IO
N

R
 A

 M
 P

 L
 R

N
O

.

•
tj
L

J
&

A
*
'*

"

./n
/O

*
-*

*

f 9
 ti

t 
/e

ft
*
tf

*
*
l.

(S
i-

 '
f

/5
ft ̂

S
17

*1
0

fM
*
*
*
~

A
S

.

17
 

\H *1 l*
 

K
 

li If
 

15 J*
 

17 l*
 

V
- 

V/ •2
 

VI *7
 

VI t*

1
0
0

if ^t
f

fs
i.*

o
\

'.
•
•
l

1
9

0

7
* 

7
7

9
*

1
4
9

/
t
*

ri /V
I) ft 9S





: 
)

D
IA

M
O

N
D

 0
B

R
IL

L
 R

EC
O

R
D

C
 
D

fl
 
IL

6
S

B
B

P
A

M
T

U
IIK

M
O

T
M

K
0

*
A

ZM
U

TM
ra

oT
Aw

D
P

A
IM

U
T

H
V

 •
f
 4



M
A

M
V

 
O

P 
Pf

tO
PK

M
T

Y
 

H
O

C
! 

N
O

. 
0
*
 *

 '
LO

CA
TI

ON
 

LA
TI

TU
OK

 
CI

.K
VA

TI
OK

 -
• 

T
A

H
T

B
O

.J
i

T
*
*

B
N

V
T

H
,

'4
1.

, 
D

C
P

A
R

T
U

IH
 

.A
Z

IM
U

T
H

 j
fl

i

. 
F

IN
IS

H
E

D
—

i

ra
oT

M
C

3
d
o

HP -e
rA

ZW
U

TH

^

n
O

T
M

I
om

A
X

M
U

TM
H

O
U

 N
O

.,

W,
-. 

K)
.r*

*.

P 
O

 O
 T

 A
 O

 K

P
H

O
M

TO
O

K
V

C
H

IP
T

IO
N

*
 A

 M
 

P 
L

 
C

'
Ae

"O
OT

AB
I '*.,
 ""

*
t*

A
 S

 L
 A

 V
V O
^/

TO
M

J3

4:
. 0

*1
4
.0

*
 X

•f
 0*

4 to
t.



D
IA

M
O

N
D

 D
R

IL
L 

R
EC

O
R

D
N

A
M

E
 

O
P 

M
O

P
E

N
T

V
 

H
O

L
E

 
N

O
. 

, *
*'

J
—

—
—

 

LO
C

A
TI

O
N

 
L

A
T

IT
U

D
E

 
. 

E
L

E
V

A
T

IO
N

 

•
 T

A
H

TE
O

 —

'c
 * D

E
P

A
R

T
U

R
E

9 
X

A
IM

U
TH

A
ZM

U
TN

M
O

LE
 H

O
.-

!2
L

Z
-!

-*
H

E
C

r

ft
E

M
A

N
K

t.

r 
o 

o 
T 

A 
o 

t
FH

O
M

TO
IS

C
II

IP
T

IO
N

'
S

 A
 M

 F
 L

 K

'
M

'lf
.S

c;
c-

 *
*
i*

 f
 O

4
.4

*
1

A
. 6

0
{

±
8

as
.

0
*
*
*

P
I*

M
*J

 
m

f 
*r

 
ts

' 
T

**
 

ft
,~

r*
*r

^ 
51

* 
4*

^7
*-*

 *
*~

rt
*
r.

/A

f 
w

 4



D
IA

M
O

N
D

 D
RI

LL
 R

IC
O

R
D

N
A

M
E

 
O

P 
M

O
H

R
T

Y
 

H
O

LB
 

N
O

. 
^

^
 "

 *

P
f
f
*

L
K

N
C

T
H

.
To

j

L
A

T
IT

U
D

C
 
. 

•L
K

V
A

T
IO

N
D

C
P

A
H

T
u

n
i 
.^

.^
.^

. 

.A
Z

IM
U

T
H

 
A

 
^

^
*
 
^

P
IP

ra
O

TM
C

U
P

AZ
M

U
TM

n
O

T
A

M
o
r

A
IM

U
TH

M
B

M
A

K
K

S.

r 
o 

o
r 

A 
o 

K
PR

O
M

 
TO

D
E

S
C

R
I
P

T
I
O

N

As
"*

 
m

i*
*.

•T
/4

., 
*x

U
TÂ 
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APPENDIX D



BARRINGER LABORATORIES
5735 MCADAM ROAD
IM88B8AUOA. ONTARIO 
CANADA L4Z1N9 
PHONE {416} 
FAX: (410)

THUMB! BAY DIVISION

LAC DES ILES NINES LTD. 
Suit* 1814. ISO York Street 
Toronto. ON 
M5H 3S5

7-Apr-92

Page: 
Copy: 
Set :

l of
1
2 
l

Attn: Mr. Glen Clark 
Project:

Jobs 924068T

po
Received: 3O-Mar-92 15:51

Statuat Final

Core le*

Pt Pd 
FA/AA1.3 FA/AA1.3 

ppfa ppb

25534
^ 25535
25536

v^y 25537
25538
25539
25540
25541
25542
25543

25544
25545
25546
25547
25548
25549
25550
25551
25552
25553

25554
25555
25556
25557
25558

^5559
5560
:5561

U5

X 15 
i 15 
US 
U5 
U5 
US

K 15 
US

11
9
7
14
17
13
8
6
7
6

U5

K 15 
<15 
US

U5

US
as
17 

i 15 
X 15

7
9
9
6
8
5
6

6
119
3O4
i5
19

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES



LABORATORIES
THUNDER BAY DIVISION

5736 MCADAM ROAD
MtSStBSAUQA, ONTARIO 
CANADA L4Z1NB 
PHONE: (414 
FAX: (416) i

LAC DES ILES MINES LTD. 
Suite 1814, 150 York Straat 
Toronto, ON 
HSH 3S5

Attn: Mr 
Project s

. Glen Clark
PO *:

7-Apr-92

Pace: 2 
Copy: l of 2 
Sat :

Received: 3O-Mar-92 15:51

Core Staple*
Pt Pd 

FA/AA1.3 FA/AA1.3

25562
25563
25564 

^25565
25566
25567
25568
25569
25570
25571

25572
25573
25574
25575
25576
25577
25578
25579
25580
25581

25582
25583
25584
25585
25586

.-35587
5588

-5589

as
32
56
44

120
71
96
64

339
43

62
46
26
32
as
16

349
394
222
211

144
59
55
27

156
314
324
147

39 
294 
967 
703

1814 
653 
932 
314

1O96 
553

997 
473 
269 
111 
5

226 
3269 
4365 
3O60 
3369

1894
364
284
188

2223
4684
3608
1884

SERV.CES FOR THE EARTH AND ENVIRONMENTAL SC,
ENCE8



BARRINGER LABORATORIES
BMRHOER / ACCURAS8AY LABORATORIES 

TWMDER BAY DIVISION

LAC DES ILES MINES LTD. 
Suite 1814. 150 York Street 
Toronto, ON 
H5H 3S5

5738 MCADAM ROAD
CANADA UZ1NB PHONE. (416) MO MM
FAX: (416) MM676

7-Apr-92

Page: 3
Copy: l of 2
Set : l

Attn: Mr. Gl*n Clark 
Project:

Job: 924068T

PO *:
Received: 3O-Mar-92 15:51 

————Status: Final

Core lee

Pt Pd 
FA/AAl.3 FA/AAl.3

25590 
x-25591 •' 25592

234
226
118

3618
3O4O
832

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES



BARRINGER LABORATORIES
MHUNQER X ACCURAS8AY LABORATORIES 

TMMDBt MY DIVISION

LAC DES ILES MINES LTD. 
Suit* 1814. ISO York Straat 
Toronto, ON 
M5H 3S5

Attn: Mr. Glen Clark 
Project:

5736 MCADAM ROAD 
INSaSSAUGA. ONTARIO 
CANADA UZ1N0
PHONE (416) 8004666 
FAX: (416) 8*04678

7-Apr-92

Page: 4
Copy: l of 2
Set : l

Received: 3O-Mar-92 15:51
PO

Job: 924O68T Status: Final

Abbreviationss

Pt 
Pd

s Platinum 
: Palladium

Methods:

FA/AA1.3 : Fire Assay/Atomic Absorption (1.3 assay ton) 

Units;

ppb : parts per billion 

Quality control:

< s/fLess/than qu^tecf detection limit

/i J J Is-/
Signed:

Jeffnay Dav
ManasW.JT

Chsm. 
Division

SERVICES FOR THE EARTH A l* D ENVIRONMENTAL SCIENCES



LAC DES ILES MINES LTD. 
Suite 1814, 150 York Street 
Toronto, ON 
M5H 3S5

17-Mar-92

Page: 
Copy: 
Set :

l of
2
1
2

Attn: Mr. Glen Clark 
Project:

Job; 924O4BT

PO *:
Received: 6-Mar-92 09:O4

Status: Preliminary

Cor* Saaples

Pt Pd Pt Pd 
f-A/AAl.3 FA/AA1.3 FA/AAl .3 FA/AA1.3 

Sample oz/T oz/T g/tonne a/tonne

25502
25504
25506
255O8
2551O
25512
 25514
25516
25518
25520

25522
25524
25526

(O. 001
(O.O01
(O.O01
<0.001
<O.001
<O.OO1
(o.ooi
(O.OOI
(0.001
iO.OOl

<0.001
<O.OO1
<O.OO1

<O.OO1
<O.O01
XO.OOl
^.001
<O.OO1
<O.OO1
XO.OOl
<0.001
(O.OOl
(0.001

<O.001
<O.OO1
(0.001

(O.O2
(O. O2
(0. 02
(0.02
(0. 02
(0.02
(0.02
(O.O2
(O.O2
(O.O2

(O. O2
(0.02
(0.02

(O.OO5
(O.O05
(O.OO5
(O.OO5
(O. 005
(0.005
(0.005
(O.O05
(O.OO5
(0.005

(O.O05
(0.005
(0.005



LAC DES ILES MINES LTD. 
Suite 1814, 150 York Street 
Toronto, ON 
M5H 3S5

Page: l
Copy: l of l
Set : l

Attn: Mr. Glen Clark 
Project:

Job; 924048T

PO #:
Received: 6-Mar-92 O9:O4

Status: Preliminary

Pt Pd 
FA/AAl.3 FA/AAl.3 

Sample PPD ppb

Core Saapli

25533 11



5/36 MCADAM ROAD
MS8IS8AUQA. ONTAMO

BARRINGER LABORATORIES S8Z
FAX: (416) i

X ACCURASSAY LABORATORIES 
THUNDER BAY DZVISKII

lO-Apr-92
LAC DES ILES NINES LTD.
Ill Richmond Street Meet. Suite 916 Page: l 
Toronto, ON Copy: l of l 
M5H 264 Set s l

Attn: Mr. Glen Clark Received: 6-Apr-92 1O:19 
Project: PO *:

Job: 924O7QT_______________________________Statue; Final

Cor* Sample* 

Pt Pd
FA/AAl.3 FA/AAl.3

25593 404 4286
25594 359 5422

, 25595 3O9 6319
' 25596 409 911O

25597 289 614O
25598 173 3349
25599 294 5482
25600 239 4O66
25601 202 3967
25602 2O5 2551

25603 136 892
25604 22 138
25605 US 26

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES



BARRINGSR LABORATORIES
BAMONOER l ACCURASSAY LABORATORIES 

TMMDERBAY DIVISION

5738^

CANADA UZ1N8 
PHONE (416) 890*566 
FAX: (416) 6108679

LAC DES ILES MINES LTD.
Ill Richmond Street Wee t. Suite 916
Toronto, ON
M5H 264

lO-Apr-92

Page: 2
Copy: l of l
Set : l

Attn: Mr. Glen Clark 
Project:

Job: 924O70T A.
PO *:

Received: 6-Apr-92 1O:19

Status: Final

Signed:

Se m(C.Cnes. 
Bay Division

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES



STBS MCADAM ROAD
LABORATORIES "*

Set :
is Mr. Glen Clark 

Project:
PO *: Received: 2O-Apr-92 O7:

Pd 
FA/AA1.3 FA/AA1.3

7l3 
603

25624
25625

364
274 
47Q

429 737s
3289

344
458S
360838o?

46S
269

209
284
294
30*

2651

942
2811
2178
4027

189
508
419 5880

A110 6 I1V(B01(M6MT4i 3 cie|icEg



BARRINGER LABORATORIES
l ACOJRASSAY LABORATORIES 

THUNDER MY DIVISION

LAC DES ILES MINES LTD.
Ill Richmond Street West. Suite 916
Toronto, ON
M5H 2G4

S73B MoADAM ROAD

CANADA L4Z1N9 
PHONE: (41 
FAX: (416}

28-Apr-92

Copys 
Set :

l of
2 
l 
l

Attn: Mr 
Project:

Glen Clark
PO *:

Received: 2O-Apr-92 O7:O9

Job; 924092T

Core lee

Pt Pd 
FA/AA1.3 FA/AA1.3

POD

25645
25646 

^5647 
. 25648
25672
25673
25674
25675
25676
25677

25678
25679
25680
25681
25682
25683

2O4
79
56
48

160
369
240
239
177
112

1O1 
130 
588 
698 
151 
75

1909
588
186
259

2691
6777
2691
2671
1575
1146

693
1934

1O510
21130
3528
867

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES



BARRINGER LABORATORIES
MRftmQER l ACCURAS8AY LABGRATQRIEB 

TMMDBI MY DIVISIOM

LAC DES ILES MINES LTD.
Ill Richmond Street West. Suite 916
Toronto* ON
M5H 284

5786 MCADAM RCMD
CANADA UZ1Ni 
PHONE (416) 8904668 
FAX: (418) 8904675

28-Apr-92

Pages 3
Copy: l of l
Set : l

Attn: Mr. Glen Clark 
Project:

Job:

Received: 2O-Apr-92 O7:O9

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES



r
BARRINGER LABORATORIES

BMRZM8ER l ACCUUSMY LABORATORIES 
THMDBl MY DIVISION

5735 MCADAM ROAD 
MIS8IS8AUOA. ONTARIO CANADA UZ1W
PHONE: (418) FAX-

LAC DES ILES MINES LTD.
ill Richmond Street West, Suite 916
Toronto, ON
H5H 264

5-May-92

Copy 
Set :

l of
l 
l 
l

Attn: Mr. Glen Clark 
Project:

Job: 924097T^^^

PO t:
Received: 24-Apr-92 O7:49

Status; Final

Core) Staples

Pt Pd
FA/AA1.3 FA/AA1.3 

oob pob

25606
25607
25608
25609
25610
25611
25612
25613
25614
25615

25616
25649
25650
25651
25652
25653
25654
25655
25656
25657

25658
25659
25660
25661
25662
25663
25664
25665

37
20
19
69

133
68

132
178
193
188

78
74

118
210
135
279
150
62
9O
65

5O 
113 
151 
105
60 

361 
188 
263

361 
42 

216 
633 

1239 
955 
94O 
91O 
858 
575

469 
268 
546

1OOO 
758

1299 
779 
161 
633 
478

340 
776 
663

1O90 
348

297O 
985

1493

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES



5736 MCADAM ROAD

BARRINGER LABORATORIES CANADA UZ1N* 
PHONE (418) MMStt 
FAX:

THUNDER BAY DIVISION

LAC DES ILES NINES LTD.
Ill Richmond Street tJest. Suite 916
Toronto. ON
M5H 264

5-May-92

Page: 
Copy: 
Set :

l of
2 
l 
l

Attn: Mr. Glen Clark 
Projects

?240?7T

PO *:
Received: 24~Apr-92 O7:49

fintl

cor* lee

Pt Pd 
FA/AAl.3 FA/AAl.3 

ppb

25666
25667
25668
25669
25670
25671
25684
25685
25686
25687

25688
25689
25690
25691
25692
25693

179
244
296
299
144
1O9
31
39
U5
as
51
19
63

44
39

1896
3030
491O
5896
1127
791
1O1
364
552
156

618 
8O 

371 
207 
285 
204

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES



BARRINGER LABORATORIES
BARRXNOER l ACCmASSAY LABORATORIES 

TMMDER BAY DIVISION

LAC DES ILES MINES LTD.
Ill Richmond Street West. Suite 916
Toronto, ON
M5H 264

5736 MCADAM ROAD
CANADA UZINt 
PHONE: (41Q 
FAX:

5-May-92

Page: 3
Copy: l of l
Set : l

Attn: Mr. Glen Clark 
Project:

Job; 924097T

PO *:
Received: 24-Apr-92 O7:49

Statua: Final

Signed:

Sc.,C.Chem. 
Bay Division

SERVICES FOR TfcE EARTH AND ENVIRONMENTAL SCIENCES



BARRINGER LABORATORIES
5735 MCADAM ROAD 
CANADA L4Z1N9
PHONE: (418) 
FAX: (418) l

THUNDER MY DXV

LAC DES ILES MINES LTD.
Ill Richfflond Street West, Suit* 916
Toronto, ON
M5H 264

8-May-92

Page: 
Copy: 
Set :

l of
l 
l 
l

Attn: Mr. Glen Clark 
Project:

Job; 924104T

PO
Received: l-May-92 16:13

Cor* Staples

Pt Pd
FA/AAl.3 FA/AAl.3

Sample POP

25694
25695
25696
25697 

,'25698
25699
25700
25701
25702
25703

25704
25705
25706
25707
25708
25709
25710
25711
25712
25713

25714
25715
25716
25717
25718

^25719
-'572O
25721

343 
269 
731 
746 
575 
472 
26O 
412 
59 
3O8

K15 
346 
113
31
32
44
51
1O7

1239

1299
1522
13O6
549
3O7
219
38
51

2463
2731
7791
9134
7313
7164
3134
3507
336
3582

93
6209
2O67
349
213
463
5OO
1493
37

26269

24478
21254
12896
5567
2522
1O22
1O5
237

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES



LABORATORIES
8736 ItaADAM ROAD 
M8M88AUOA ONTARIO 
CANADA L4Z1N0 
PHONE: (418) 6908500 
FAX:

THMDBt BAY DIVISION

LAC DES ILES MINES LTD.
Ill Richmond Street West, Suite 916
Toronto* ON
M5H 2G4

8-May-92

Page: 
Copy: 
Set :

l of
2 
l 
l

Attn: Mr. Glen Clark 
Project: PO *:

Received: l-May-92 16:13

Core lee

25722
25723
25724 

". 25725 
'2S726
25727

Pt Pd 
FA/AA1.3 FA/AA1.3 

ppb ppb

157
367
96
46

102
184

36 
X15 
X15 
i!5 
X15

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES



BARRINGER LABORATORIES
BARklWER l ACCURAS8AY LABORATORIES 

BAY DIVISION

573S MCADAM ROAD
MSaSSAUGA. ONTARIO 
CANADA UZ1NB 
PHONE (416) MO DM6 
FAX- (416)8004675

LAC DES ILES MINES LTD.
Ill Richmond Street West. Suite 916
Toronto, ON
M5H 264

8-May-92

Page: 3
Copy: l of l
Set : l

Attn: Mr. Glen Clark 
Project:

Job; 9241O4T II

PO
Received: l -May-92 16:13

Statue: Final

Signed:

ion

SERVICES FOB THE EARTH AND ENVIRONMENTAL SCIENCES



BARRINGER LABORATORIES
MRRINQER l ACCURABSAY LABORATORIES 

BAY OXVXSION

6736 MeADAU ROAD

CANADA L4Z1N9 
PHONE: (416) 
FAX (410)

LAC DES ILES MINES LTD.
Ill Richmond Street West. Suite 916
Toronto, ON
M5H 264

13-hax-92

Page: 
Copy: 
Set :

l of
l 
l 
l

Attn: Mr. Glen Clark 
Project: PO

Received: 6-May-92 11:39

Job: 92411OT Status: Final

Core Saaples

Pt Pd 
FA/AA1.3 FA/AA1.3 

ppb ppb

25732
25733
25734
25735
25736
25737

25738
25739
25740
25741
25742
25743
25744
25745
25746
25747

116
240
199
52
20
58
41
46
16
1O9

188 
347 
116 
26O 
167 
16 

212 
204 
119 
122

66

-55753 
^5754

919
178
232
50
18

1537
2567
2448
507
634
1187
709
291
37

1657

3246 
1515 
1657 
2627
985 
42

291O 
2552 
1642

522

245
28

11821
2097
2313

313
44

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES



BARRINGER LABORATORIES
THUNDER MY DIY

uAC DES ILES NINES LTD.
Ill Richmond Street West. Suite 916
Toronto, ON
M5H 264

6736 MCADAM ROAD 
MM8IS8AUQA. ONTARIO CANADA L4Z1N9
PHONE (410) 1804666 
FAX: (416) 6BM67S

13-Hay-92

Pa0e: 2
Copy: l of l
Set : l

Attn: Mr. Glen Clark 
Project:

Job: 92411QT

PO *:
Received: 6-May-92 11:39

/L Status: Final

Signed:

. (C.Chen. 
Bay Division

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES



5736 MoACMM ROAD

BARRINGER LABORATORIES CAMAOA UZINt 
PHONE: (416) 
FAX: (416)

X ACCURftSSAY 
TIMBER MY DIVISION

LAC DES ILES MINES LTD.
Ill Richmond Street Meet, Suite 916
Toronto, ON
MSH 2G4

13-May-92

Page: 
Copy: 
Set :

l of
l 
l 
l

Attn: Mr. Glen Clark 
Project:

Job; 924118T———-

PO *:
Received: ll-May-92 O9:15

Status: Final

Core Saaple*

25755
25756
25757
25758
25759
25760
25761

Pt Pd 
FA/AA1.3 FA/AA1.3

POO POD

2O9 
460 
356 
162 
261 
165 
64

37
22
19 

US 
K15

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES



BARRINGER LABORATORIES
/ ACCURA88AY 

THUNDER BAY DIVISION

LAC DES ILES MINES LTD.
Ill Richmond Street West. Suite 916
Toronto, ON
M5H 264

5738 MCADAM ROAD 
MSS88AUQA. ONTARIO 
CANADA L4Z1NB
PHONE (418) 8004666 
FAX: (410) 6904678

13-May-92

Page: 2
Copy: l of l
Sat : l

Attn: Mr. Glen Clark 
Project: PO

Job: 924118T

Received: ll-May-92 O9:15

Final

Signed:

)

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES



APPENDIX E



.7
Lac des Iles Mines Ltd.

Claims Listing

Lac des Iles Area

Thunder Bay Mining Division

Patented Claims:

TB 352256 
TB 352257 
TB 352258 
TB 352259 
TB 352260 
TB 352261 
TB 352262 
TB 352263 
TB 352370 
TB 352371 
TB 352372 
TB 352373 
TB 352374 
TB 352375 
TB 352376 
TB 352377 
TB 352378 
TB 352379 
TB 384484 
TB 384485 
TB 384486 
TB 384487 
TB 384488 
TB 384489 
TB 384490 
TB 384491 
TB 384492 
TB 384889 
TB 384890 
TB 384891 
TB 384892 
TB 384893 
TB 384894 
TB 384895 
TB 384896 
TB 334897 
TB 384898 
TB 384899 
TB 384900 
TB 384901 
TB 334902 
TB 334903 
TB 352264

TB 384904 
TB 384905 
TB 384906 
TB 384907 
TB 384908 
TB 384909 
TB 404122 
TB 404123 
TB 404124 
TB 404125 
TB 404126 
TB 404127 
TB 404128 
TB 404129 
TB 404130 
TB 404131 
TB 404132 
TB 404133 
TB 404134 
TB 404135 
TB 405357 
TB 405358 
TB 405359 
TB 405360 
TB 405361 
TB 405362 
TB 405363 
TB 405364 
TB 405365 
TB 405366 
TB 405367 
TB 405368 
TB 405369 
TB 405370 
TB 405371 
TB 405372 
TB 405373 
TB 405374 
TB 405375 
TB 405376 
TB 405377 
TB 405378



Onpatented Claims:

TB 864416 TB 1165549
TB 864417 TB 1165550
TB 864418 TB 1165551
TB 864419 TB 1165552
TB 864420 TB 1165553
TB 864421 TB 1165554
TB 873412 TB 1165555
TB 873413 TB 1165556
TB 873414 TB 1165557
TB 873415 TB 1165558
TB 873416 TB 1194308
TB 909812 TB 1194309
TB 909813 TB 1194310
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APPENDIX l

APPENDIX II 

APPENDIX III

APPENDIX IV 
APPENDKV 
APPENDIX VI

INTRODUCTION 

SITE AND GEOLOGY 

SUBSURFACE CONDITIONS 

PHOTOGRAPHIC SUMMARY

PROPOSED PHASE ONE TMF. RETENTION 
STRUCTURE ALIGNMENTS
BORROW INVESTIGATIONS TEST PIT LOGS 
AND SOIL TESTMG RESULTS
BEDROCK PERMEABILITY RESULTS 
MONITORING WELL INSTALLATIONS 
DRAWNGS



1.0 MTRODUCTION

This report detals the findings of a field investigation program conducted by Dennis Netherton Engineering 
' (DNE) personnel from May 14.1992 to May 25.1992 at the Lac des Iles mine ste. The purposes of the
5
* investigation were to determine the subsurface condRions along the alignrnents of the proposed Phase 1

—T Talngs Management FacBy (IMF) Retention Structures and to locate a source of fl material for the
-i construction of the proposed TaJings and Water Retention Structures.

. The subsurface investigation along the algnmente consisted of test pittir^ of the overburotewih a
excavator, provided by Lac des Iles Mines Ltd.. as wet as conducting a number of pump-in bedrock 

4 permeabBy tests fei bedrock along the north, west and east pam of the proposed afgnments. A total of 
22 test pts were excavated and five boreholes were driled for permeabBy testing.

The test pis were logged by ONE'S field staff as they were excavated and representative SOB samples were 
~~! cotected from each test pt for later testing. The information logged consisted of a field identification of the
-* sol type, depth to bedrock as wel as depth to the water table (i encountered). The sol samples were

—, returned to our laboratory in North Bay and tested to assist in sol dassHcation and to determine their 
.. j engineering properties.

l The pump-In permeabity tests fei bedrock were performed fei the same manner as those conducted along 
the south end of the existing talngs area fei March. 1992 (see DNBs Report on Bedrock Permeabitv

the west north and east ends of the proposed Stage 1 talngs alignments, at locations where the head of
*~ j water wthfei the proposed taffings impoundments was anticipated to be the maximum. The tests were i

conducted in 15 metre deep, 75mm (3 inches) demeter. vertical boreholes dried by Lac des Iles Mines
- : Ltd. at locations selected by DNFs field project leader.

The procedure used for the permeabtty testing consisted of fcoialing a section of the dbmond drU hole 
with a double pneumatic packer system. Water was then pumped down rods connected to the packer 
system and injected into the isolated section of dm note. The water pressure for each test was set at a 
predetermined value and the flow of water into the rockmass was measured. A pressure gauge connected 
to the system behind the flow meter was used to montor the water pressure. The water take was 
measured using a flow meter (able to measure flows in the range of 0.4 to 20 gaVmfei) or by measuring 
the drop fei the water level in the water reserve tank and calculating the volume of water used during the 
test when the flow was below 0.4 gal/min.
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The water takes lor the test sections of al drii holes were general? toss than what could be accurately 
recorded by the flow meter, (less than .4 gal/rnin) and thus the method of measuring the water reserve level 
was used.

The relationship between water pressure, water take and permeabtty is as totows:
- K-{1.6E-6xCpxQVH

where K B the permeab^ in cnVs,Cp is a constant retaled to the borehole rfame^ 
terigth. Q is the water flow, art H is determined

^ where H, is the vertical depth to the midpoint of the test interval less natural water level above the test
- interval. Hj is the vertical height of the pressure gauge from the drilhotecolar.Pg is the pressure gauge
m

reading and H. is the predetermined head foss of the system for the average flow range of the test and 
"~j the particular rod string employed. For flows less than l Ife HL can be neglected as lanrinar flow occurs 

within the test string.
**v

•* Upon completion of the permeabHry testing, piezometers were installed in the boreholes to pern* later
A. monitoring of the ground water levels and quaity. The piezometere consisted of a 15 metre length of

l 50mm inside diameter pvcwel pipe screen win 10 micron slots, connected to 1.5 metre lengths of 50mm
inside diameter pvcwel pipe riser wth the screen instaJtod at the bottom of the borehole. A 600 mm thick•™I 

f cement seal was instaled at the colar of the bore hole to prevent surface runoff from contaminating the
subsurface water. Appendix V. Tables 1 to 5 contain the instalatkxi fogs for each piezometer instafation.

•"•i

* Concurrent to the permeabHy testing, test piling of possble borrow stes were conducted in order to
•-j assess the sutabiBy of the sles as a source of fl for the construction of the Retention structures. The

'- bonowsftesselectedardexaminedwerealtocaftedwRhinl.6ta
- : DWG0786-301). DUE'S soil technician logged and sampled each of the test ptsfotowing the same criteria

j used for the TairigsMariagernertFac^afgnrnenL

-? 
j The sites that were examined ie ether south of the proposed talrigs factor to the north east Tome

west there was very EtUe visual evidence of any skjnHcartvobrne of ffl material AB the access roads in 
| the area had been butt by scratching for ffi or by using the open pt stoppings.
i

~ A total of four areas were examined to the south of the proposed talngs facBy. the Southwest sRe. the
: West Camp lake site, the Southeast ste, and the South Camp Lake ste (see DWG 0786-301). The

—; Southwest sie consists of a 600 metre long ridge that runs southwest from the bottom of Camp Lake
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i Hasson Late. The West Camp Lato ste occupies a cut over area south of the proposed laflngs 
~ facwfr and hiinuUHifr west of me south end of Camp Late. This area has been cased the T3T zone by

Lac des Des Mnes Ltd. The Southeast Can^ Lato ste was located atong a 400 moire tang ridge b^ 
"~1 immeolately to the east of the south end of the Camp Late. The irid-soumeni end of ftn ridge had 

previously been used for borrow during the construction of a road acnes the outlet of Camp Late holder 
to consUuct an explocivoB dMiaoe area. The South Camp l ate sae extends to the northeast of the

i Two areas were exanwied to the northeast rf the propcjssdt^^ 
Italian Gate ste. TteNortiCanp Late ste corate
side of Camp Late and south of the nine access road. The Uam Gate ste OCCUR along the west side of 
a bedrock ridge located north of the North Camp Late sie and the north side rf the nww access road and 
approximately 300 metres east of the main gate eHiance to the mine ste.

The topography and test pi locations along the south end of the existing tafc^aiea. the locations rf the 
test pto at the Explosives Storage dealing, the ^GT zone and to the northeast of the main gate wore 
surveyed m using a Wid RDS. The RDS is an instiument capable of measuring dbtances and orientations 
so tittt t was posstote toise the survey irwjiiTvto
rfftetestpte. A compass and Np chain were used to beatethe test ptewllwitoesled areas whsre the 
RDS would have been stow and neffidenL Althe test pt locations as surveyed were checked against the 
aerial photographs and topographic mapping that were avaiabteafa 
This JnformaSon was used to calculate preMnary volume estimates.



24 STTEAND

2.1 Site Deacriptton

The Lac des Bes Mine site is located approximately 70 km due norm of Thunder Bay. Ontario. Trieste
—'* is accessed by a 25 km gravel road leading off the west side of the Armstrong Highway (Highway 527).

~ , The terrain is of moderate refef (ridged) wHi a ground moraine lying as a shalow veneer over bedrock 
; (OGS Northern Ontario Engineering Geology Terrain Study 41. Heaven Lake Area, NTS 52H/SW. 1961). 

A low relief peat organic terrain exists as a subonfnate landform in low lying areas. Drainage condfons 
l forttegrourrirnoraineareiridkadadasclrywhlefOT
m

the OGS terrain study. Bedrock was noted to outcrop frequently. espedaHy along sides of the ridges, 
l Observations made during test ptting and inspection of exposures, indfcated the bedrock to be very 

irregular In reflef.

-* The irtne sie occupies the height of land between the water bodies Lac des Iles and Hassen Lake (see 
DWG 0786-001). Camp Lake ies to the immedtate east side of the mine-ste and drains southward into 
Masson Lake via a smal stream. Surface drainage consists of several smal streams. Ponding of water 
on surface was common throughout the area of the mine-ste. Test pitting revealed that these areas are

J underlain by sil and day.

~] 22 Geology

"* | Surficial (Pleistocene) deposls are comprised of glacial ground moraine deposits that have been bcaly 
J modffied by glado-fluviaJ action. Recent deposits consisted of organic material or muskeg which has

— i accumulated in swamps or low lying areas.
j

^. Archean bedrock underites the Pleistocene deposis wim numerous oiifcrops trvoughoiJt tne area. The
j bedrock consisted of a gabbro con^

^ Examination of the gabbro complex 'ndcates that K is competent win only minor fauHng and shearing
! evident

j 
l
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&0 3UBSURF

Subsurface conoVons were determined for bom the Pror^osed Stage One Tafcigs Mariagement FacBy 
Retention StwclureAfcgrments art lw The test pte were 
located, logged and sampled by ONE'S field staff. Bedrock cnndHcns in the norm rrf of to Taa^ Dam

J by Lac des Ites Mines LJd. ONE'S previous experience testing of air track toroholes has determined that 
• i, the hydrogsctogjcalresute from such D^

drii bL ONE'S Held staff conducted pump-in pemiealv^ tests in the boreholes aid inslaledi
in the bore holes upon completion of the tests.

J
3.1

The subsurface condHons along the Proposed Phase One "IMF Tafc
a total of 22 test pis and 5 becJrock boreholes AirirMj the ^ Prior to this testing. 
DNE carried out bedrock permeabHy testing in 4 exploration dbmond drPJ notes located hine southern 
part off the proposed Phase One TMF aEgnments. Locations of the test pte and boreholes are indented 
on DWS-0786401 at the back of this report The resute of the Laboratory testing is presented in Appendbt 
li. along win the test pt togs.

R should be noted that sols and bedrock investigations use point sources of stratigraphic Information and 
that ^nethods of grouping" are used to defnsate the various rtiala Variations fei strengh, colour or 
consistency may occur wlhki a specffic stream, t is recommended mat ste specffic Mormatiunbe 
obtained from the description and pertinent fei sfei and lab testing of the noaroot investigation points. 
Laboratory testing samples were cotected usuaty from the mhusSOinm size fracom of the material and 
the fraction of the material thai was greater was estimated sithefield.

fPn

A surficial depost of topsoiarri^oiqanto was found throughout fl^
The deposl was generafly thin, less than 03 metres wWi the exception of the vaJtey immeifately 
downstream of the existing secondary water pond Test Pt F4o. 24. enoowdered nuskeg was eoccavated 
to a depth of 3.0 nwues. The center of the vaJey was not excavated as t was not possUe to cross the
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intervening muskeg and creek wlh the Cat 235. It is suspected that muskeg Joptl^ on the order of 5 
metres may be present based upon the dtemond drilng conducted in (ylarch 1992 (DD-92-05). Bouktors 
in this area ranged from 0.15 to M metres and locaty comprised up to 60 percent of the deposi.

A cobble si til deposi. which ranged from sity sand, wtti some gravel, to si and sand. wHh trace gravel, 
overlay the bedrock along the proposed Phase One TMF alignments. Test Pt No. 19 was the exception 
to the above range and contained coarser material that dassffied as sand and gravel wtti some sR. 
Bouktors ranged from 0.15 to 1.2 metres fei size and comprised up to 35 percent of the deposft. The depth 
of the deposi varied greatly, ranging from 0.3 to 3.0 metres. The range in thickness was due in part to 
the uneven nature of the bedrock and to the lodgment of H against the gladated sides of bedrock faces 
(Test PI No.1 and No. 20). Test pNng revealed that wet. boggy areas are underlain by a si layer that 
was tocaftzed in extent and becomes sflty sand wth depth. The deposi was UenlBed as ground moraine 
with some stt deposled locally on top. probably a resul of porting of met waters against the retreating 
Pleistocene ice mass.

A total of 22 sieves and 6 hydrometers were performed on samples cotected from the stratum in order to 
determine the grain size Distribution (Figures 1 to6. Appendrx II). The grain size dtetributkxis kticated that 
the deposit was relatively consistent throughout the proposed Phase One TMF taMngs area-and was 
predominately a sHy sand with some gravel to a sB and sand wtti some gravel. The deposi contained 
approximately 20 to 35 percent cobbles and boulders. The material from test pi No. 16 was more sandy 
and was dassBed as a sand wtti some gravel and trace sB.

Water contents for the samples cotected ranged from 6.6 to 15.5 percent for those cofected above the 
v^ertabteandfrom8.6to16.1forthosecolertedbelowthewatertabte. Samples cotected from test pfts 
No. 2 and No. 3 were cotected from bstow a perched water table and had water contents of 8.4 and 9.6 
percent, respectively. Test pi No. 14 also encountered a perched water table with a water contentof20.7 
percent for a sample cotected wtt* the perched water table and a value of 6.8 for a sample cotected 
betow. Including the values from the perched samples the average naturt moisture cortfert of the samples 
cotected above the water table was 9.8 percent and for those collected bebw l was 13.7 percent

The til deposi was considered to be 'compact" as l was dug wfth some difficulty wlh a hand shovel and 
the side slopes commonly stood to 3m or more during backhoe excavation. ONE conducted one standard
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proctor densBy test on the material from test pi No. 4 and obtained a maximum dry densfty of 2130 kgjn4 
at an optimum water content of 7-3 percent, which is ojute typical of sal til deposte.

'"j The penroaoi^ rt the (Jeoc^ was qute variable. Observations made fei the field ideate that ground 
water flow was through discrete high penneabBy zones of sand and graveL Perched water tables were 

"T observed to occur when ever si rich horizons overlay the sly sand to sand and sal strata. ThesBBer 
1 zones of higher sal content were not Weraffy extensive and seemed to be restricted to topographic lows. 

- * The coefficient of permeabBy was determined for the samples coBsctsd from test pte No. 4 and No. 16 
i by using a constant head permeameter test at ONE'S Laboratory. The vahie obtained from test pt No. 4 

1.26 E-05 cm* and from test pi No.16 was 5.7 E-06 ante (average was 8.5 E-06 cnVs). The

k-10*D,,* (nVs)
whore DM is tie effective gran size in mm obtained from ne grain size dubhbtkiib curve. They ranged 
from75E-CBto1.7E-04antewthalog-fK(nnaiaveraQeof73 E-04cmfe.

li Bedrock

The bedrock undoriyhg the propooed Phase One TMF afgnment consists off massive to foBated gabbroic 
htojsive complex. AnoveiaBRQDof 80+wasdeteiniiuUfiDmthedbnon^ 
1992. ste viel for the upper 24 metres of me rockmess along me soirtem edge of tte proposed Phase 
One South TaBhgs Dam. Examination of the bedrock exposures throughout the TMF area hdcated that 
there were no nppnmnl tdjunficent dfflerences h the type and extent of the dbconHnuBes and thus the 

i area was assumed to have an ROD sMar to that determined for the dbmonddrii core.

le&Uivj along the perimeter of the proposed taBngs retention area has been 
condbctBdontwoserjarateoccaslons. hMaR^1992.foveoqxoratoiyBQo1anKx4dnlholesw 
to provide pmftiwinry hydrogeotoqicaldala lor the proposed Phase OneTMF.SoumTaJfcgsDam. During 
the May. 1992. field investigation program. 5 addfonal NX ar too* borehole were dnle^ 
the hydrogootogicfll testing of the northern part of tile proposed talhgsanM holder to provide htuiiiiHlion 
forme TMF stiuclures. These boreholes were bested at points where the maximum head off water would

i exist for the proposed .Phase Two retention sbuctures.

Tables l to 9, Appemfx IV. Dst the test interval, test data and the associated penneaba^vaJue determined 
by the above relationship tor each beaton as detorrnlnod in the March and May. 1992. teste. Tables 10 
and 11. Appendx IV. contain the summaries and statistics of the tests wlh Table 10 containing the



permeabWes determined by the above relationship wtrioutariycc*nx*onappiedlortheirr*attonsofthe 
equipment and Table 11 containing the permeabWes obtained after a coneclJon factor was appied to 
reflect the NnnBatirjns of the etiuipinant. PenneaMty values below 1E-06cnVs as calculated by the above 
retationshjp were corrected to equal 1E-06 cm/s as this value represents the tower most imt of the test 
equipment.

The values obtained for the Proposed Talngs Management Fadty ranged from an cveral high of 2.7E-03 
cm* (DD-92-05) to a low of 1E-08 cm/s (calculated for test Wervate in al notes except DD-92-05) for al 
tests completed. An average pemteabty of aR the tests as determined by a log/ron^ 
was 1.8E-06 cnvs for the corrected values.

In the report issued in Apr!. 1992, DUE reported that a reasonable value lor the rodonass coefficient of 
permeabBy would be in the range of 2 to 5 E-5 cm/s for those tests for which l was possbto to measure 
water flow. If the tests whirt were conected are exduded from the loo^ 

~? cnvs was obtained. The rockmass along the proposed talngs factty was therefore characterized by a 
-i cc^ffcfentof perrneabltyof 2E-06to2E-05cnVs. Grouting of the bedrock is therefore not warranted.

l
l

'J

J

Water Condbms

and recorded for all test pis and bore notes along the proposed Phase One 
TMF alignments. The water levels areinfcated on the togs for the test pte (Tables 1 to 8. Append* IQ 
and on the piezometer instalatton togs (Figures 1 to 5. Appendbc V).

In general, the water table was ctose to or at the surface. This was due in part to the recent spring thaw 
and in part to the heavy rain encountered during the field investigation. The water table was found to be 
at or just above the bedrock In test ptts that were dug away from surface drainage paths. Perched water 
tables were encountered throughout the proposed talngs fad^ area as a lesul of saty horizons overtyhg 
the ttL Preferential ground water flow was found to occur atong dtecrete zones of sands and gravels 
having a tow si content These zones were found to occur at random throughout the proposed Talngs 
Management Factty area. 

l
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Borrow searches were carried out at the south and north ends of Camp Lake as these areas were
? considered to have the best potential for supplying the tt nmteriaJ required for the proposed Phase One

'* TaBngs Management FadUy Retention Structures (see Drawing 0786-301). The area bnmedtately west
—? rfthelOTandtheopenptwerediscourtedduetothea

—i search for material used in construction of the existing roads. Further west, access was prevented by a
— , locked gate and this area was reported by Lac des Iles Mines Lid. personnel to haw Htte material Wth

: the exception of an existing borrow ste. 8 km from the main camp gate and which has a 800 metre long
road exposure, there was ittte Mteation of a possbte borrow ste east of the toeing station located

l immediately outside the mine ste gate. Bedrock exposures were common along the road and t appears
i 4

the sourdng of material for the road was qute dfficut as wet. 

&2.1 Southwest Camp Lato Ste

A rounded ridge located to the south west of Camp Lake was examinedby 11 test rJte to determine ts 
potential as a source of borrow material (see Drawing 0786401). tt was hoped that til had lodged against 
the side of the ridge as tt had else where (borrow pt outside of main gate). Wth the exception of a smal 
pocket of tt occupying a bedrock depression, the tt was orty 0.3 to 1.5 metres thick. The pocket contains 
approximately 7 000 cubic metres of tt wth an average depth of 4 metres.

~] ToDSOi/Omanics f Pt)
.j

A surficial depost of topsoi and/or organfcs was found along the ridge. The depost was generaly thh. 
less than 0.3 metres and consisted of oxkfized sandy bam. Boulders ranged from 0.15 to 1.2 metres ki 
size and localy comprised up to 30 percent of the deposit

A cobble sit tt depost ranging from sly sand, wth some gravel, to sand and gravel, wth some sflt, 
overies' bedrock in the Southwest Camp Lake ste. The grain size envelope derived from the 50 mm minus 
fraction collected in the field was found to have has a inaxinumof26*graveL57*sand.l7*sitandOK 
day. and a minimum of 9fc gravel. 58* sand. 38* sit and 1* day. Fotowing the convention of
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langfrg from 0.15 to WO metres *ere common and comprised up to 35 peroentofthedepost. Ttiedeptti 
o* the deposl varied widely, ranging from 03 to 6 imlres. The lange in thickness was due in part to the 
uneven naijre of Ihe bedrock arf to the bdgnwrt o* a in a bedrock hotowb^ 
of the ridge (Test PI No. 3, 4. 6 and 8).

^ ^ A total of 6 fiiovoB and 1 hydioiiwter wore perfumed on samples coJoctod tram the stratum in aider to
dekNiiibie flhe grain sbB dbtribuoon (Hgures 1 and 2, Appondbt III). The grata sbB dbli buttons hdfcated 
that the depot* was consistent wiWn flhe area and was predominBte^asHysandwiJiaomegraMBL The 
depostcomalnedapuu^iiBtely 20 to 35 percent cobbles andboufcters. The material from test pi No. 6 
was sightly lass ssty arid was dassHed as a sand win soniesRa^

Water oonientsfof the samples coJoctod ranged from 7.4 to 7Jperoentforth^
water table and from 93 to 12.0 fw those rolectedbek^ The average far at samples
WB8 0*0 DOflDOnL

The fH deposl was considered to be "compacT as l was dug wth some dHisulywlh a hand shovel and 
therj8rkss*wxlverticalytohei8htsof2to4m. The Cat 235 dkJ not have any problems whae digging 
in he flL DNE conducted one standaid proctor donsly test on the material from test pt No. 4 and 
obtained a maximum dry densty of 2162 KgAn* at an optimum water content of 7A percent (Figure 3. 
Apperefxld).whichisqutetypk^forapredorninantlysltii.

ground water flow occuned through dfecroto high peimeanaly zones of sand and gravel The coefficient
of pefmeabHy was determined for the samples oofected from test pas No. 4 by using a constant heed
permoornotor tost at DMEs Laboratory. The value obtained from test pi No. 4 was 2.04E-05cnVB. The
coenTcfertofpenneabafywasatoduionia^
They ranged from 1.02E-03 to a2 E-04cnVswtti a tog-normal average of 7.5 E-04cnV8-

The bedrock underlying the Southwest Camp Lake ste coreisted of the gabbrofc oon*ta toini h the 
"i talng retention area, lhadaroughrelef anj rose rapid^ towards trie crest of the ridge. A r^ 

occurred between the two high points of the ridge.

1
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Water levels were observed and recorded for Test Pis No. 4,5.6 and 8 and are indcated on tie test pt 
togB(Tabtoslto4l ApDendkllO. Perctodwa^tableswere observed to occurwnBnarwsand and gravel 
fch horizons occurred in the sBy sand ft

The area to the west of Camp Lake and south of the proposed Phase One Taflngs Management Fadty
~, an* (also known as the XT zero) was test ptted at the suggest A total of 
.1 15 lest pte ware dug using the Cat 235 excavator. The northwest comer of the area contained an old 

borrow pt mat was used for the construction of the loggbgacrjess road that rims akmg the norm side of 
the ste. The area was qute wet as l fes only one meter higher, man the water laval to Camp Lake. 
Overburden in the area was abo qute shaflow. ranging from 03 to 1.8 mebes depth, wth an average 0.82
metres. There was no sjgnficant volume of borrow material In the area.

This ste consists of a ridge that mns north-south abng he edge of Camp Lake (see DVVG 0786-301). An 
eodsthg borrow ste was present at the southwest end of the ri^andwasisedformeoonstructionofthe

in order to determine the extent of the existing burrow sae. Access to the test pt locations required cutting 
a trai through a mature poplar forest for Test Pis No. 6 to 12 inducing B and C.

A 3.7 inatrehigtifara of graraBv tt was exposed at the existing bo^^ Bedrock forms the floor of
~ i 4I*A miaiUM iijluai nML.it mmtttn 0^MML* ^MMAM! li —L ____ rt *4 Mtm i trlran ••J^Ma^ l jml — ** fc|n C linan ••••hi H li ijiii. .l^-rffc **Mi me exiuivauun ana rose lapuy uwdiu me crest ot me fnye wnoro rasi pi NO. o (HMHIIHHMJ me UBINII or
' tl to be 0.76 metes. TheiestptJB^duluiiiaieUmaiannnoejwedojeofMoccursato

part of the rkkje.lt was found to contain approximately 19 (W Bsewhere met! was only 0^
to l^metois in ttckriess and is not judged a viable source of W
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: of topsoland^oigarrics was piesent throughout the ste. The depost i 
thin. 0-3 to 0.6 metres to depth. Boufctere ranged from a size of 0.15 to 1.2 metres and comprised up to 
40|

l A granular fi otapoe* inlento the topsoWoiganfc sttatam and was ta
testptbcatons. The til was predominately a sBy sand wah some gravel Le

j wihths sampled inatsiial being elherooaicer or finer (Le. niore gravely or ssty). The grain size envelope 
derived from the 50 mm minus fraction has a maximum gradation of 45% gravel, 48)6 sand, Tit sal and 

~~; O* day. and a mWmum of OK gravel. 47* sand. Silt sal and 2* day. Fbtowing the convention of 
describing tfc on the basis of the binder material, the depost is a sal fal Douldere ranging from 0.15 to 

-*? 1.2niotrosworoconinonandconyrtsedupto35peicef*oft^ The depth of the daposl ranged 
i from 0.46 to ai metres. The greatest depths occurred ha band atonglhe west cartral side of th 

(eee DWG 0786401).

A total of 11 sieves and 3 hydKMiuter tests wore poriuiiiMKl on bMi^JoS cotected bum the stratum fei ontor 
to detonrane the grain size distribution (Figures 4 to 6. Appendk II). The grain size dBtrbutions Mfcated 
that the depost was taJrty consisiBnt throughout and was predcMtnately a sty sand wah eoine gravel. 
Variation h the fli was evident as samples cotected from tfvee ted pts dosslled ettier sightly coarser 
or finer. Coarser H was sampled at Test Pte No. B. sand and gravel wth some s*, and Test Pt No. 5. 
gravely sand wth some sal Ted ra to. 2 contained finer nratenttwhttdassra

J Water oontenls for the samples coloctod ranged from BS to 12.6 percent for those coJoctod above the
0| watertabte. Two samples were coJected from below and ai the water tabto (Test Pt No. 2) and had values

' of 12.6 and 143 peicent respectively. The average far al samples was 10.4 percenL

The Hi depost was considered to be icompacT as i was dug wjm some olHculywth a tart stovel and 
test pt wafe of 4 m were maintained fei a near vertical configuration. A Proctor Oensiy test on the material
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from Test Pt No. 1 and obtained a maximum dry densty of 2169 kcym* at an optrnum water content of 
7.4 percent (Figure 7. Appendk III).

A constant head coefficient of permeabaly test uetenianed to a value of 422 E-6 ante tor a sample 
cotectedfromTestPtNo.A. The coefficient of pemteabs^ was also o^tenrfned for al the samples by 
using Hazens empirical relationship. They range from 625 E-03 to 2A E-04 ante win a tog-normal 
average of 83 EO4 ante, however. Hazerrs test is more appfcabte to dear wel rounded sand sizes,

Bedrock

The bedrock underlying the Southeast Camp Lake ste consists of the gabbroic complex found hi the

Test Pis No. 1 and No. 5 (146 metres apart). Vertical bedrock outcrops were found to occur along the 
west edge of the ridge. The exposed vertical faces were up to 2 metres in hetahL

Water levels were observed and recorded to 3 of the Test Pte (No. A, 2 and 8). The water levels are 
nfcatedon the logs for the test pts (Tables 15 to 18, Appendklll). Test Pis No. A and 1 were boated 
adjacent to the stream flowing out of Camp Late and had water levels at 4.57 and 3.05 metres bebw 
ground surface respectively. TWstrareiatedirtoanelevatbncBerenceof less than 1 metre between the 
stream surface and the ground water levels. Test Pt No. 6 had a water level that was 0.91 metres bebw

124 South

The area InvuaujatuU is located to the east of the Southeast Camp Lake ste. It consists of a low refef 
terratothatwasvoidof any oedrock outcrops. Sivface water was arjseft arid l seemed to be we! drained. 
The area was forested by mature popular trees and Ms in cont)inationwft the bwrsief and the absence 
of airy bectock outcrops, todtofted the possfc^ AtoteJ 
of twelve test pts were excavated win the Cat 235 hi 010^ to oMenrfne the nature of tteoveAudan (see 
DWG0786-301). WUi the exception of three test pts. No. 6.8 and 10. the overburden averaged oriy 038 
metres.' Test Pts No. 6 and 8 had 2 metres of overburden wide Test Pt No. 10 had 3 metres of



- 1fl

ToDsoi/Oroanics l Pt)

A surficial deposl of topsoi and/or organics was present throughout the ste. The depost was generaly 
tHn. 0.3 to 0.6 metres fei depth, tt consisted of an ojddrzed sandy bam wih boulders ranging from 0.15 
to 1.2 metres that comprised up to 35 percent of the depost.

. A granular tt deposl underfes the topsoitorganfc strata and overlies the bedrock at afl the test pts. The
tt was a gravely sand win some sal to a sBy sand wlh some gravel. Local variations were present wRhh

"""l the sampled material, coarser or finer (Le. more gravely or stty). Trie grain size envelope derived from
'~ the 25 mm minus fraction collected has a maximum of 3^ gravel, e^sancl 1^8* and ra day, art

-*? a mHrrum of ra gravel. 3m sand. 6^ sil art ^ day. Fbtowing the convention of describing tts on 
-i the basis of the binder material, the deposit is a si til Boulders ranging from 0.15 to 1.2 metres

^j comprised up to 35 percent of the depost. The depth of the depost ranged from 05 to 1.8 metres. Test 
l Pts No. 6,8 and 10 had the thickest depths. 1.4.1.4 and 1.8 metres respectively. Elsewhere the deposit 

was cute thin, 0.15 to 0.5 metres in depth.
i

A total of 1 hydrometer and 3 sieves were performed on samples oolected from Test Pfls No. 6.8 and 10
~] in order to determine the grain size dfetributions (Figure 8. Appendix III). The grain size Distributions

ndfcated that the depost was relatively consistent and ranged from a gravely sand win sBt to a siy sand
-] with gravel

l

,-j Water contents for the samples coloctod ranged from 7.5 to 13.4 percent, wlh al samples colected from 
i above the water table. The average of the samples was 10.7 percent

J The tt deposit was considered to be •compact" as l was dug wlh some dtfMculy wtti a hand shovei and 
test pt wals of 3 metres were maintained in a near vertical configuration.

-l 
j

The coefficient of permeabiiy was determined for the samples colected from Test Pits No. 6.8 and 10
-: by using Hazere empiricaJ relationship. Values of 9.0 &04,3.6 E-04 and 2.6 E-03 ante were determined 

for test pis No. 6,8 and 10 respectively. The log-normal average of the coefficient of permeabOty was
- 9.5 E-04 cnvs.



Bedrock

1

• was
assumed to hava a low to moderate refaf frapfftf upon ttia kriumnaon hum the test pUny and the aboaiioa

WatortevalB

1 
l

1

ringwihtath den stream ware observed and recorded in 1 of Ae test pis (No.
8). This test pt was located fei a topographic low that acts as a local drainage zone. Water levels in the 
other test pis occurred at the bedrock surface.

This area las to the south of the Lac des DBS Mines Ltd. access road along tw northeast side of Camp 
Lake (see DWG 0786-301). l consists of a north-south oriented ridge that rises 20 metres above Camp 
Laka. The ridge is smoothly rounded and has a mature growth of popular and birch trees. Tha rational 
lor examining the ridge was the presence of the borrow site approximately 91 rnetresno*m of the beginiwig 
of the ridge as wal as the smoothly rounded nature of the ridge and trie mata*e grown of popular.

A total of eight test pis were excavated wUi the Cat 235inoro^to(ietem*iefwnalureaiid(Jepmofthe 
overburden. Wft the exception of test pi No. 7, the overtarien averaged oty 
Tabtes19to21,Appendxllf). Test pi No. 7 was located hi an eroded east-west faut zona that nad 4.3 

i of overburden.

A surficial dopofll of topsol and/or organics was present throughout the SBB. The doposl was ojenaraJk/ 
thh,0^to0.6rnetreslndeptJiardcwKisf^ofcotiolzed The exception was Test PI No. 1 
which had 1.22 niulius of muskeg and bouldors overiying the bedrock at the norfh base of Ae ridge, 

ranged from 0.15 to 1 2. metres and comprised up tp 35 percent of the depost.



l

and overite the bedrock at Test Pas No. 2.3. 
—~j 4 and 7. The tl ranged from a gravely sand wlh some sal to a saty sand wlh some graved Bouktora

ged from 0.15 to 1.2 metres afidcocnprlsed up ̂  Test Pas No. 3 and 7 had 
ttie thickest daptts, 15 and 3.7 metiBS respecfively. DBOWhora the depost was qute Mn. 0.15 to OS 
metres trick.

One sieve sbe analysis was performed on the sample cofectad from Test PI No. 7 in oroler to i
the gram size distribution wHi those obtained ftom me other isies (Figure 9. Apriencixin). The grain size

J ^B^O^k. JS^B ^^JbM^fl*^ J|M^ .a, ,, -a—— - -^ .-MM* minttttTi li i i A^^.SM^ M^MM MMK Ofli •••••••••fai li it ^M MMJ* MJji na IUU^^BM ^^kkI uHuiJUBDn ronastin mat me oeposi was reuaivoy sansar win me pa oxiHiiiiBo at me UMMT rjorrow sro 
locations and that the material was a sand wBh some gravel and trace sal

1
The water content for the sample ooaoctod was found to be 10.8 peroent which was sbntar to other

1 The tJi dopofil was considered to be ̂ compart* as l was dug wlh some dHouay wBi a hand shovel, wlh 
near vertical waas to depths of 42, m.

J The coefficient of permeabMy as determined by Hazens enprt^ relationsf^ *ras 6.4 E-(E cm* wrtch 
	was stajnfficanny Nghsr than previous values Dit was reasonable based on te observations of olscreto 

j zones of high puiim^yflly In iMm* teat pas.

* 1 rin ifcai nil^-j UUUIUCK

^j The beoitjck underlying the rtorth Camp Utes^
i Map2542,BeclrockGeolc^of Ortano.west-cei^ralsr^ Rwasassuniedtohavealowtonioderale

^-. reief based upon tte rtormalion from the test ptnng.

1
Water levels ware observed and recorded for test pte No. 1 and 7 at depths of H)^ m and 2.4 m 

-l respectively. Both test pis were located h topographic tows that are part of the local drainage.

1



The Main Gate ste was located on the north side of the mine access road and approximate* 335 metres
east of the Lac des Des mine ste gate (see DWG 0786-301). Hie ste has been dear cutin tie past and
now had a regrowm of 1.5 to 3J metre pinch and popular sapMngs. t consfctod of a wedge of granular

T m thai lay agatat the west side of a north-south trendy bedrock iboe.Prelniraiy evaluation o* the ste
- : Wkated that the a extended north o4 an easting boirow sie. It is bounded to the west by a muskeg 
. depostand to the east by bedrock outcrops that occurred along the ridge crest The top of the muskeg 

deposl is approximately 4.4 metres betow the top of the til wedge and has a stream, flowing south in to 
^ Camp Lake, located in the center.

t

j
The existing bonowtes a 4.6 inetrehty face exposed ( Test piling

* l li^u l M*tf* *M**** B^fe** •*4haMM^*^Bh4kf ^kMK 4BV*h ^a*^^ mm^**^ M^bfd* ^^ Alk^ I^K^^M^U^ 4fttf^i4*MMM^b*d*^ Jtl^*^ ^^•^•^^MMMflkvA^^^kBkA tt ^^t^^^^—A ^^Ki oy Lac OBS BBS pereonnBi on me mo west see ot me uunum UUUIIIIMIBO mai cyfjmHumacy o meires ot 
W underlay the existing bench.

T
-i A total of rtneteen test pte were excavated wth the Cat 235 in onJer to oWenri^
. the SBIedoje extended abng win the subsurface condBk)ns (see DV^ 0786-301). The test pifinginolcated 
i that there was approximately 60 000 of of granu^ a present in the weo^ Ivirigaojairist the ridge that 

eao^nded auunixlmdlely 380 metres north win an average oTepm of 33 metres.1
1
1 IPP

A swfk±ri deport of topsolarid^ofDanics was present thioi^ The deport was generat/ 
thin. 0.3-0.6 meires fei depth. Bot4dersranpjedfiom0.15to1^ine1resardconi)risedi4)to35penxnl

J Muskeg to depths of 3.1 meires was found to occur along the western side of met! deport, tt was not 
possbb to dig Test Pts No. 3 and 4 as the muskeg old not support the weight of the Cat 235 excavator 

"j when l tried to reach the planned test Di locations in the bottom of the v^



1
1

AgranulardepcrftaKJeitetrietorJSC*bigarfca Ri 
predominately a sBy sand to sand and si. but ranged fnm a gravely sand, wih trace sB to a sandy sft. 
win trace gravel The grain size envelope derived from the 50 mm minus fracBon has a maodmum 
gradation of 30K gravel 60K gaF*tf, 10K sB and OK day, and a minimum off OK gravel. 33K sand, 6BK 
sB and ^K day. FoRowfag the convention of describing IBs on the boob of the Undaf material, the 
deposR is a sB IB. Boulders ranged tom 0.15 to 12 metres and comprised up to 35 percent of the 
dsposL The depth of ttwdepctf ranged from 0.6 to 9.5 nttie^ 
along the west central side of the ridge.

A total off 15 sieves and 4 hydrometers were performed on samples cc4ected from the stratum kionJer to 
uutuiiiHio the grain size attributions (Figures 10 to 13, Appendbc flf). The grain sfeedbMbudonsindhtated 
thM the d^posR was fairVconsislert throughout and wa
a sand and sBwth some gravel Some variation fa thetl stratum was observed, and samples cciected 
from the test pts range from gravely sand wRh some sB (Test PR No. 12) to sandy sB win tiaoe gnwel 
(Teat PR No. 1). There was no dbcemabte pattern to the variation of the grain size dfentxdton and as k)

BizedfetribulionsisabiupL The envelope of
the grain size dfetribufions for the Man Gate sRe corresponded to those from other areas at the Lac des

Water UN denis for the samples cofected ranged from 7.4 to l &S pfifcent for l
table and from as to 19JS for samples tom betow the water table. The average for al samples was

-i

The tB dopo^ was considered to be ̂ ccnyacl* as l was dug win some dHicuiy wRh a hand shovel, and 
test pas stood wRh near vertical wass to heights of 10m. The Cat 235 dU not have any problems wRh 
digging fa the IB, DNE conducted standanJ proctor densRy teats on the material coaected from Teat PRs 
No. 2.10. and 15 wRh resuRs of 2103 fcgjrt* at 9.4K water. 2150 iQjnii4 at 8SK water, and 2100 Kgjir* 
at9j5Kwaterrespedive^(Fburo8l4to16b ^]|)endb:IIO. The average of the tests was 2118 kg.mj at 
an optimum water content 9-3K.

The coefficient off puummMuy as deteminod by a constant head penneabflty test was found to be 4^8 
E-5 cnVs for a aon^Jd coloctod from Test PR No. 1. The coofllciont off pemieabBry was also oTateiiiiml

-l i



for t* the samples by Hazens empirical retationeHp. They ranged from 6.4 E43 to &7E-05 cm* wth a 
bg-mnnal average of 1.0 E-03cnvs.

*~ j DoUiuck
j

-q The bedrock thdunderfes the M^C^ ste
* rises eastward from a depth of 9JS metres at Test PI No. 10 to a depft of 0.15 metres at Test Pt No. 15.

JL? overadvance of 82 metres. The bedrock has a low reM along the western side of the borrowareabut
i changestoa moderate to Nghreicrf on the east side of the biwrow area. Test PI No. 15 on the east

^ had a stoping bedrock surface that rose from 0.15 to 1A metnw depth towarete the ridge crest The east
i site of the ridge as weB as the ridge botmdhv me west site ̂

l 
1 
1 
1
1
1

in excess of 20 metres.

Water levels were observed and recorded fei 10 of the Test Pits (No. 2.5,6.7.8.10.12,13.15 and 16). 
Thewaterlevelsareindks^ontheloQSforthetestpis^^ The water tables 
that oboorvod in Test Pis No. 2,5,6, 7,8, and 16 were perched and restricted to lorai/ttd zones of 
coarser, sand and gravel located wlldii the tal These zones wore commonty toss than 03 metres to 
thickness. Test Pis No. 5 and 6 had a second perched water table that was approximately 03 metres 
betow the ground surface and was considered to be connected to surface water. THs occurred wltto the 
upper part of the muskeg daposi which was vegetated by loose grass and mos

1
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Photo 1. View looUno south of Test ra No. 2. Bedrock was a smooth hump wth the high 
poWlocatedaltneedoeofthepondedwater. The ponded water originated fei the upper 0.30 
mofthestratainthesouthendofthepiwhefBlwasperctodaboveasayhorizoa (May 
15.1992)
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Photo 2. View of Test Pt to. 5. Proposed Phase 1 taings algnment hlote 
the boulder and oxfdedtayer overlying the grey sftttL Bedrock was unev 
andstopedfromadepthofO^mtoadepthofl^ra (May 15,1992)
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l
PhotoS. Vtew o* Test PI No. 6, Proposed Phase! IMF algnmert. Test 
pit was dug in the bottom of a seasonal drainage course. The upper 0.3 m 
of the strata contained mganics. and bouUeis from which the fines had been 
washed out from. Water table was close to the surface and was a resul of 
the recent spring thaw. (May 15.199?)
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Photo 4. VIM of Twt PI No. 10. PrapoMtf Phot 1 IMF dgreiwnt.
dmrt lg li nguttriMure of bedrock, which ranged Iron 0.15 lo 2^9m depth. 
(May 15.1992)
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Photo6. View of Test PI No. 19. Proposed Phase ITMFalonmenL Note 
the wet condttons present The dbturbad material flowed reacSy.whle the 
test pt wals were relatively stable. (May 23,1992)
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Photo 7. Vtew. looking south, of Test R No. 4. South West Camp Lato 
bonow InvestfBBlion ste, showring ttie compact nature of the tBL Note the 
oxUbedtltntheupperO^mofttietestplaswelasthelocalzedinflow 
of water at the mid tolt port of the far test pi wai. (May 16,1992)
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Photo 8. View showing dose-up of grey sfcy 
excavated from Test Pt No. 4, Southwest Camp 
ste. Cobbles and boulders account for approximately 
(May 16.1992)

wtti some gravel 
bonoi
25* % of material.
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Photo9.
showing the wet OMriUons enoourtered there. (May 22,1992)
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Photo m View of Tert Pt No. 14. West Camp Late borrow InwUpaton

and bouUerBvfadbto in the left side of the photography. (May 22.1992)
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Photo 11. View of Test PR No. 5. Southeast Camp Lato borrow 
investigation ste. showing the snatow nature of the DI on the ridge top. 
(May 17.1992)
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Photo 12. View showing tenain and forest cover at the Southeast Camp 
Lake borrow investigation ste. The two people are statesmen a tral cleared 
through the foresttopennt access by the backhw 
trees just toft of center. THs type of terrain and cover was atao typical of the 
South Camp Lake bonow investigation ste. (May 18,1992)
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Photo 13. View of Test Rt No. 4, South Camp Lake borrow investigation 
ste. Shatow depth was typical of the South Camp Lake ste. (May 21, 
1992)



1
1
~ l

l

1 
l

1
Photo 14. View of Test PI No. 3. North Camp Lake borrow kwestkjatkm 
ste. Stratigraphy and depth was typical of the North Camp Lake borrow 
search ste. (May 25.1992)
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Photo 15. View of Test PI No. 8. Main Gate borrow investigation ste. 
showing 45 m near vertk^ test p* wafclnciealingcompeteniaiL (May 23. 
1992)
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Photo 16. View of Test PI No. 16. Main Gate bonow investigation ste.
Water table was encountered at 3.66m and as can be seen in the above
photography.signfficantflowoccunBdtt^^
Such zones were encountered throughout the Lac des Ites investigation area.
(May 23,1992)
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Photo 17. View of working face in existing borrow located at the south end 
of the Main Gate bcxrow investigation ste. Notice the juxtapostton of strata 
wRh dHering grain size distributions. This lack of homogenely 
throughout the Lac des Des kwestigatton area. (October 17, 1992)



.1 APPENDIX H

PROPOSED PHASE ONE TMF, RETENTIOil STRUCTURE AUGNMENTS 

TEST PIT LOGS AND SOL TESTMC RESULTS

(Tables 1 through 5) 
(Lab Test figures 1 through?)

J'j" 

l
J

J
-J



l_
l

J 
I—

I
L

-

SU
M

M
AR

Y 
O

F 
TE

ST
 P

IT
TI

NG
 A

ND
 S

AM
PL

E 
IN

FO
RM

AT
IO

N 
LA

C 
DE

S 
IL

ES
 M

IN
ES

 L
TD

. 
PR

OP
OS

ED
 P

HA
SE

 O
NE

 TM
 F 

AR
EA

AP
PE

ND
IX

 II 

TA
BL

E 
1

DE
PT

H 
(M

ET
RE

S)

0-
.1

5 
.1

6-
.7

6 
.7

8-
1*

i m
in

i

ao
s

DE
PT

H 
(M

ET
RE

S)

0-
.1

6 
.1

8-
^e

w
a
t

.8
2-

1.
22

DE
PT

H 
(M

ET
RE

S)

O
-*

)
jo

-la
1.

2*
1.

82
 

1.
0-

14
3 

1
*

TE
ST

 P
IT

 N
O.

 1
DE

SC
RI

PT
IO

N

O
RQ

AN
C8

BR
OW

N,
 8

LT
Y 

SA
ND

 W
IT

H 
10

* B
O

UL
DE

RS
 

AO
CV

 M
lV

fii
M

nv
w

TV
4M

**
fl?

nn
A

V
E

i 
iB

tt
fW

H
B

* 
i a

na
ea

rv
iiv

aB
D

B
ea

eu
r

u
fA

 
AH

M
 i

n
m

if
t.
 *

 a
^ 
i 

M
M

h 
M

ftf
ef

ln
 e

 ft
^ 

4t

W
XU

71
K,

 H
AZ

EN
 M

 JE
-S

 to
ft

 (S
AM

PL
E N

tJ
) 

BE
DR

OC
K O

MB
BR

OO
OO

MP
LE

X 
UN

DU
LA

TO
RY

 SU
RF

AC
E 

EN
DO

PT
ES

TP
fT

TE
8T

Pt
TN

0.
2

DE
SC

M
PT

DN

O
R9

AM
C8

 
YE

LL
OW

 B
U

Y
 S

AN
D,

 P
EP

PL
ES

 A
RE

 C
O

M
M

O
N 

Q
R

EY
SL

TV
SA

N
D

W
nH

SO
M

Ba
R

AV
EL

BE
DR

OC
K,

 Q
AB

BR
O

nO
O

M
PL

EX
, U

ND
UL

AT
OR

Y 
SU

RF
AC

E 
EN

DO
FT

ES
TP

fT

TE
ST

 P
IT

 N
O.

 3

DE
BC

MP
TD

N

OR
QA

M
OS

AN
DB

OU
LD

ER
S(

2M
) 

,
vp

i'T
*v

g|^
YB

AM
P.

rE
Hi

rn
fifM

yri
N

W
J&

4M
, H

AZ
EN

 M
4E

-4
 e

n*
 (S

AM
PL

E N
O.

U
QR

EY
 81

TV
 BA

ND
, P

EB
BL

ES
 CO

MM
ON

 
BR

OW
N 

8L
TV

SA
ND

.C
ON

TA
N8

 BO
MB

 S
IT

 SE
AM

S 
EN

DO
FT

E8
TP

IT

RE
MA

RK
S

BR
OW

N 
CO

LO
UR

 M
AY

 BE
 R

ES
UL

T O
F O

XD
W

TI
ON

W
AT

ER
 TA

BL
E •

BE
DR

O
CK

 SU
RF

AC
E

RE
MA

RK
S

PE
RC

HE
D 

W
1.

AT
 .I

SM
O

VE
aC

SS
LT

 
SI

T 
AN

D S
AN

D H
OH

HE
N 

PM
CH

OU
T S

OU
TH

W
AR

D 
AN

D 
B

 RE
PL

AC
ED

 B
Y T

HE
 S

LT
V 

SA
ND

Q
B

ft
M

B
M

I
nE

nn
ffw

^w

CO
M

PA
CT

ED
 A

S 
BH

EA
KM

Q
M

TD
 LU

M
PS

 
W

AT
ER

 8E
EP

W
Q 

TH
RO

UG
H



L-
...:

:..
.J

SU
M

M
AR

Y 
OF

 T
ES

T 
PI

TT
IN

G 
AN

D 
SA

M
PL

E 
IN

FO
RM

AT
IO

N 
LA

C 
DE

S 
IL

ES
 M

IN
ES

 LT
D.

 
PR

OP
OS

ED
 P

HA
SE

 O
NE

 IM
F 

AR
EA

AP
PE

ND
IX

 II 

TA
BL

E2

DE
PT

H 
(M

ET
RE

S)

0-
.1

S 
.1

6-
41

41
-1

22

DE
PT

H 
(M

ET
RE

S)

0-
.1B

 
.1

6-
30

7H
J0

7

DE
PT

H 
(M

ET
RE

S)

0-
JW

 
30

-1
22

TE
8T

P[
TN

0.
4

DE
SC

W
Pn

O
N

OR
QM

NC
S 

RE
D 

BR
OW

N 
SA

ND
Y 

LO
AM

 W
fT

H 
A

M
2
W

 B
OU

LD
ER

S
O

RE
Y.

SL
TY

 S
AN

D 
W

IT
H 

SO
M

E 
GR

AV
EL

. 1
0 H

 C
OB

BL
ES

. L
AR

GE
 B

OU
LD

ER
S 

PR
ES

EN
T 

W
fU

l"
*,

 H
AZ

EN
 M

J6
^o

m
*,

P
E

R
M

E
A

M
E

TE
H

M
2B

t6
on

rt 
(S

AM
PL

E 
ND

.1)

BE
DR

O
CK

 (M
BB

R
O

n C
OM

PL
EX

, U
NE

VE
N 

SU
RF

AC
E 

EN
D 

OF
 T

ES
T 

PI
T

TE
ST

Pf
TN

O
.S

DE
SC

RI
PT

IO
N

O
RQ

AN
CS

 
TO

PS
O

L A
ND

 2
0f

t B
OU

LD
ER

S 
U

PT
O

JK
M

M
SI

ZE
 

QR
EY

 S
IT

 A
ND

 S
AN

D 
W

IT
H 

TR
AC

E 
O

R
AV

a.
 

W
.a

*1
0J

Df
t, 

HA
ZE

N 
fc

O
O

E
* e

n*
 (M

m
pb

nO
.1

) 
BE

DR
OC

K,
 O

AB
BR

O
C 

CO
M

PL
EX

 U
ND

UL
AT

OR
Y 

SU
RF

AC
E 

EN
D 

OF
 T

ES
T 

PI
T

TE
ST

Pr
TN

O
.6

1 
O

Ef
lU

IW
IlU

N
 

,

O
RQ

AN
CS

 
81

TY
 S

AN
D 

W
IT

H 
TR

AC
E 

O
RA

VE
L 

W
A

.1
LB

H
, H

AZ
EN

 h
42

E
-4

 o
m

* (
M

m
ph

nO
.1

)

. E
N

D
O

FT
ES

TP
fT

H
cM

AH
Ko

HF
JJ

 BR
OW

N 
CO

LO
UR

 M
AY

 BE
 R

ES
UL

T
O

FO
XD

BA
TO

N

RE
MA

RK
S

RE
MA

RK
S

A 
ZO

NE
 F

RO
M 

30
-1

22
M

 D
EP

TH
 O

ON
TA

ME
D 

NO
TH

NQ
 B

UT
 SH

AT
TE

RE
D 

HO
CK

. P
OS

SB
LY

AN
 

OL
D 

DH
AN

AQ
E 

CO
UR

SE
 TH

AT
W

A8
HE

D 
OU

T T
HE

 F
NE

S.
 W

AT
ER

 W
AS

 FL
OW

NQ
 

TH
RO

UO
HT

HE
 B

OU
LD

ER
S.



..
 

L.
[_

; 
f 

] 
l_

l

SU
MM

AR
Y 

OF
 TE

ST
 P

IT
TI

NG
 A

ND
 SA

MP
LE

 IN
FO

RM
AT

IO
N 

LA
C 

DE
S 

IL
ES

 M
IN

ES
 LT

D.
 

PR
OP

OS
ED

 P
HA

SE
 O

NE
 TM

F A
RE

A

AP
PE

ND
IX

 II 

TA
BL

E 3

TE
8T

Pf
TN

0.
7

DE
PT

H
IhE

Tfl
EB

)
(K

M 
ao

-M
.78

-1-
83

 

JB
M

JS

DE
8C

RP
TD

N

OR
OM

M
C8

 
BR

OM
M 

8L
TY

 B
AN

D 
T

IL
 W

IT
H 

JK
-S

3M
 BO

UL
DE

RS
Q

RE
V.

St
TY

 B
AN

D 
W

TH
 B

OM
B 

GR
AV

EL
, M

 %
OO

eB
LE

8.
 LA

RG
E 

BO
UL

DE
RS

 P
RE

SE
NT

 
W

A
4J

M
, H

AZ
EN

 M
 JE

-S
 cm

* (
SA

M
PL

E 
No

.1 
) 

BE
DR

OC
K,

 O
M

BB
RO

BO
OM

PL
EX

, U
NE

VE
N 

SU
RF

AC
E 

EN
D 

OF
 TE

ST
 P

IT

TE
ST

 P
IT

 N
O.

 8

DE
PT

H 
1 

UE
SC

W
TO

N 
(M

ET
RE

S)
!

o-jo
a

JM
-J

B 
.2

8*
1

41

OR
GM

MO
S 

RE
DO

RA
VE

LL
Y 

8L
TY

 S
AN

D,
 S

K 
BO

UL
DE

RS
 

RE
D 

TO
 G

RE
Y Q

RA
VE

U.
Y8

LT
Y 

SA
ND

 W
nM

W
fc

 BO
UL

DE
RS

 
W

JC
^I

U
K

, H
AZ

EN
 M

4E
-4

oi
V

li(
8A

M
P

U
N

al
)

BE
DR

OC
K 

OM
Bf

iR
On

CO
M

PL
EX

, S
M

OO
TH

 S
UR

FA
CE

 
EN

D 
OF

 TE
ST

 P
IT

TE
ST

 P
IT

 N
O.

 1
0

DE
PT

H 
(M

ET
RE

S)

(K
M

 
A

M
I 

41
42

9

.1
84

29

DE
SC

PJ
Pn

ON

OR
QA

ND
S 

BR
OW

N 
SL

TY
 B

AN
D 

VM
TH

 SO
M

E Q
R

AV
EU

M
 CO

BB
LE

S A
ND

 BO
UL

DE
RS

 
QH

EY
 S

LT
Y 

SA
ND

 W
TT

H 
SO

ME
 Q

RA
VE

L, 
M

 C
OB

BL
ES

 A
ND

 BO
UL

DE
RS

W
O

-ia
.7

1b
,H

AZ
EN

M
M

E-
8a

n*
 (S

AM
PL

E 
Np

.1
)

EN
D 

OF
 TE

ST
 P

IT

B
C

U
ft

p
lM

•I
B

m
^
rT

iV

BR
OW

N 
C

aO
U

R
 M

AY
 B

E 
RE

SU
LT

 
O

FO
XD

BA
TO

N

rlB
P

^W
lK

B

RE
D 

CO
LO

UR
 D

UE
 T

O
O

XO
ZA

TO
N

O
B

U
ft
flK

B
ri
B

n
^w

T
iv

W
AT

ER
 FL

OW
NO

AL
ON

Q 
BE

DR
OC

K 
7 T

U
 C

ON
TA

CT



J 
L
J

i..
*. 
..

l

SU
MM

AR
Y O

F T
ES

T 
PI

TT
IN

G 
AN

D 
SA

MP
LE

 IN
FO

RM
AT

IO
N 

LA
C 

DE
S 

IL
ES

 M
IN

ES
 LT

D.
 

PR
OP

OS
ED

 P
HA

SE
 O

NE
 TM

F A
RE

A

AP
PE

ND
IX

! 

TA
BL

E4

TE
ST

 P
IT

 N
O.

 11
DE

PT
H 

(k
ET

OE
Bt

0-
30

 
JO

-J
ll 

4M
J8

.6
1-

14
3

DE
PT

H
(ly

En
ca

o-a
o 

•30
-.78

.7B
-U

B8
 

1M DE
PT

H
ay

er
re

n
Ov

4S
 

*4
7
4

/W
4.

74

DE
SC

RI
PT

IO
N

TO
ra

O
l A

ND
 BO

UL
DE

RS
 

BR
OW

N 
Sl

TY
O

H
AV

Bi
YS

AN
D

, I
M

B
C

U
D

E
R

B
 

Q
H

EY
8l

Ti
rQ

nA
VE

U
.Y

SA
N

ai
9*

BC
U

L6
H

8

BE
DR

OC
K,

 Q
AB

BR
O

CC
O

M
PL

EX
Ur

eV
EN

 SU
RF

AC
E 

EN
DC

FT
ES

TP
TT

TE
ST

 P
IT

 N
O.

 1
2

DE
SC

RI
PT

CN

TO
PS

O
t A

ND
 BO

UL
DE

RS
 

BR
OW

N 
SL

Ty
 S

AN
D 

VV
TT

H S
OM

E 
GR

AV
EL

, a
OK

CO
BB

LE
S A

ND
 BO

UL
DE

RS
 

flR
EY

SU
Y 

SA
ND

 VW
TH

 S
OM

E 
QR

AV
EL

, 2
0*

 C
OB

BL
ES

 AN
D 

BO
UL

DE
RS

W
XX

-1
0M

,H
AZ

EN
M

jO
E4

cn
Vf

e 
(S

AM
PL

E 
N

M
)

EN
D 

OF
 TE

ST
 P

fT

TE
ST

 PF
T N

O.
 1

3

DE
SC

RI
PT

IO
N

BR
OW

NS
LT

YS
AN

DT
RA

CE
QR

AV
Et

BO
UL

DE
RY

 
aR

EY
SL

TY
SA

ND
TR

AC
EO

RA
VE

UB
OU

LD
ER

Y
W

ja
4M

,H
A

ZE
N

M
JE

4a
m

k 
(S

AM
PL

E 
No

.1)
 

BE
DR

OC
K,

 O
AB

BR
OC

 C
OM

PL
EX

, H
RE

OU
LA

R 
SU

RF
AC

E 
EN

DC
fT

ES
TP

TT

nr
iif

tn
tff

t
ri
B

w
n

n
n

v

BR
OW

N 
Ca

O
UR

M
Ik

YB
E 

RE
SU

LT
 

OF
OX

EN
ZA

TI
ON

-

HE
kM

RK
S

BR
OW

N 
CO

LO
UR

 M
AY

BE
 R

ES
UL

T 
OF

OX
DI

ZA
TI

ON

RE
M

M
W

8

T
U

 B
 M

ON
T 

AN
D 

8O
E8

 O
F 

EX
CA

VA
TI

ON
 

CA
VE

DE
AS

LY



l 
J

l 
...J

L.
.

(•
••

J
 

•
^
•
•
•
•
r
f

J 
1-

..J
l 

l 
l 

l_
J 

- 
J

•C
 

U
*
-*

~
*
 

tl
|H

.M
ll

 
tf

"
t
f
j

SU
M

M
AR

Y 
OF

 T
ES

T 
PI

TT
IN

Q 
AN

D 
SA

M
PL

E 
IN

FO
RM

AT
IO

N 
LA

C 
DE

S 
IL

ES
 M

IN
ES

 L
TD

. 
PR

OP
OS

ED
 P

HA
SE

 O
NE

 T
M

F 
AR

EA

AP
PE

ND
IX

 II 

TA
BL

ES

TE
ST

 P
IT

 N
O.

 1
4

DE
PT

H 
l 

D
E8

C
R

IP
TD

N
 

flU
ET

flE
Sj

l

0
-*

 
JO

-U
S

1J
BM

.7
4 

9.
74

78
* 0

24
8m

 B
OU

LD
ER

S 
W

IT
H 

AN
 O

RQ
AN

tC
M

AT
RD

im
O

F 
BO

UL
DE

RS
 W

ER
E 

0*
1 

A
n 

W
 SI

ZE
. 

BU
CK

 B
AM

) A
M

) S
IT

, 8
O

VE
 G

RA
VE

L 
W

jfe
40

.7
*,H

AZ
EN

K-
2.

1E
-4

on
yi(

8A
M

PL
EN

o.
1)

 
81

TY
 S

AN
D 

W
IT

H 
TR

AC
E 

GR
AV

EL
. C

OB
BL

ES
 A

ND
 BO

UL
DE

RS
 P

RE
SE

NT
 

W
O

**
*,

 H
AZ

EN
 (C

13
E-

8 O
IM

 (S
AM

PL
E 

No
2)

BE
DR

OC
K 

EM
O 

O
f T

ES
T P

IT

TE
ST

 P
IT

 N
O.

 1
5

DE
PT

H 
1 

DE
80

PJ
PT

DN
 

(M
ET

RE
BM

0-
23

 
2M

B
.63

-1
.62

ijS
M

J!

OR
QA

NC
SV

W
rn

Si
m

BO
UL

OE
RB

 
BR

OW
N 

St
TA

N
D

 S
AN

D 
W

IT
H 

TR
AC

E 
Q

flA
VE

l.a
O

%
C0

8B
LE

SA
ND

 BO
UL

DE
RS

 
O

HE
Y8

lT
AN

DS
AN

DW
fT

HT
RA

CE
Q

RA
Va

,a
O

H0
08

BL
E8

AN
DB

O
UL

DE
R8

 
W

XX
-1

12
%

, H
AZ

EN
 K

-2
.1

E-
4o

nf
c (

SA
MP

LE
 N

o.1
) 

BE
DR

OC
K,

 G
tA

BB
RO

O 
CO

MP
LE

X,
 U

NE
VE

N 
SU

RF
AC

E 
EN

D 
OF

 TE
ST

 P
IT

TE
ST

 P
IT

 N
O.

 1
6

DE
PT

H 
l 

OE
8C

RJ
PT

DN
 

(M
ET

RE
S)

!

O-J
OS

 
48

41
 

41
40

8

IJ
M

jO
S

O
fla

AN
C

SW
IT

H
BI

lB
O

U
LD

ER
BU

PT
O

lJ
M

W
Sa

E 
BR

OW
N 

BA
ND

 W
IT

H 
SO

M
E G

RA
VE

L A
ND

TR
AO

S 
8L

T,
 1

0*
 CO

BB
LE

S A
ND

 BO
UL

DE
RS

 
GR

EY
 S

AN
D 

W
IT

H 
SO

M
E 

OR
AV

EL
 A

ND
TR

AC
E 

B
IT

, 1
0*

 C
OB

BL
ES

 AN
D 

BO
UL

DE
RS

 
W

XX
rf.

1%
, H

AZ
EN

 N
-7J

OE
-3 

cm
* (

SA
M

PL
E 

No
.1)

 
BH

JR
OC

KO
An

On
OI

OO
OM

PL
BX

, U
NE

VE
N 

SU
RF

AC
E 

EN
D 

OF
 TE

ST
 P

IT

D
C

U
A

D
W

ft 
n
c
m

^n
n
o

W
.T

.0
.1

SM
 

BL
AC

K C
OL

OU
R 

M
lkY

 B
E 

RE
SU

LT
OF

 O
RQ

AM
CB

, R
OT

TE
N 

VE
GE

TA
TI

ON
 S

ME
LL

UN
AB

LE
 T

O
 SE

E 
BE

DR
OC

K 
DU

E T
O

 W
AT

ER
 

W
 EX

CA
VA

TI
ON

Q
C

U
A

O
K

II
ri
E

iin
n
n
v

BO
UL

DE
RS

 LA
RG

E,
 1

JM
 AV

ER
AG

E 
SI

ZE
 

BR
OW

N 
CO

LO
UR

 R
ES

UL
T

O
FO

XD
BA

TO
N 

W
AT

ER
FL

O
W

NQ
N8

DE
, A

BO
VE

 B
ED

RO
CK

 
/T

U
 C

ON
TA

CT

H
B

IM
B

K
R

fiE
iv

n
ff
in

o

W
.T

. O
 M

M
, L

CC
AL

LI
ZE

D 
ZO

NE
 

CA
US

ED
 C

AV
M

Q 
OF

 E
XC

AV
AT

IO
N 

8O
E



.J
J 

_
l 

...
J 

_
l

-
l
 

h
.,
 
i.
 ..

l 
t 

J
 

fc
M

H
ih

^
fc

- v
..
. J

B. 
M

 •
•
.•

j 
H

i*
*.

*.
. 

J
..J

SU
M

M
AR

Y 
OF

 TE
ST

 P
IT

TI
NG

 A
ND

 S
AM

PL
E 

IN
FO

RM
AT

IO
N 

LA
C 

DE
S 

IL
ES

 M
IN

ES
 L

TD
. 

PR
OP

OS
ED

 P
HA

SE
 O

NE
 TM

F A
RE

A

AP
PE

ND
IX

 II 

TA
BL

ES

TE
O

TP
IT

NO
.1

7

DE
PT

H 
1 

DE
8C

NP
TD

N

0-j
OO

 
M

-M
 

.46
-2

*4

1.
8*

44
4

OR
OA

MC
S 

BR
OW

N 
81

TY
 SA

ND
 W

IT
H 

SO
ME

 G
RA

VE
L C

OB
BL

ES
 AN

D B
OU

LD
ER

S U
PT

OO
4M

. 
QR

EY
8L

TY
 S

AN
D W

IT
H 

SO
ME

 G
RA

VE
L C

OB
BL

ES
 AN

D 
BO

UL
DE

RS
 P

RE
SE

NT
.

BE
DR

OC
K,

 (M
BB

RO
C 

CO
MP

LE
X,

 R
OU

ND
ED

 SU
RF

AC
E 

EN
DO

F T
ES

T P
IT

TE
8T

Pr
rN

0.
18

DE
PT

H 
1 

DE
SC

RI
PT

DN
 

(M
ET

RE
al

0-
30

ao
-x

.92
-1.

99
 

1*
3-

1.8
8

TO
PS

OL
AN

DM
US

KE
Q 

VM
TH

 B
OU

LD
ER

S 
BR

CK
mS

LT
AN

DS
AN

OV
Vr

mS
OM

EO
RA

VE
UC

OB
BL

ES
AN

DB
OU

LD
ER

BP
RE

SE
NT

. 
BR

OW
N T

OQ
RE

Y 
S

IT
 AN

D 
SA

ND
 W

IT
H 

SO
ME

 G
RA

VE
L, 

CO
BB

LE
S A

ND
 BO

UL
DE

RS
 PR

ES
EN

T. 
W

a
-l
tm

, H
AZ

EN
 W

.7
E-

4 O
HM

 (S
AM

PL
E N

o.1
) 

BE
DR

OC
K,

 Q
AB

BR
OC

 CO
MP

LE
X 

EN
D O

F T
ES

T P
IT

TE
ST

 P
IT

 N
O.

 1
9

DE
PT

H 
(M

ET
RE

S)

0-
JO

 
J80

-JB
1 

J6
M

J2

1J
07

-1J
2

DE
SC

fW
TU

N

TO
PS

d.
 AN

D 
BO

UL
DE

RS
BR

OW
N 

SA
ND

 AN
DO

RA
Va

W
TT

H 
SO

ME
 8

LT
. 

FB
M

 BR
OW

N 
TO

QR
EY

 S
AN

D A
ND

QR
AV

EL
 W

IT
H 

SO
ME

 S
IT

. 
W

XX
rfe

.1
%

, H
AZ

EN
 h

.7
JE

-4
cn

* (
SA

MP
LE

 N
o.1

) 
BE

DR
CC

K,
aA

BB
RO

BO
OM

PL
EX

UN
EV

EN
SU

RF
AC

E 
EN

DO
F 

TE
ST

 PI
T

Q
B

IM
D

K
B

nE
iv

^v
m

v

nr
iii

nt
fn

F
iE

n^
vm

B

w.
T.

ca
oM

BR
OW

N C
OL

OU
R 

MA
Y B

E 
RE

SU
LT

 
O

FO
Xd

ZA
TO

N

ne
U

M
K

B
r^

B
V

^
n
^
w

W
.T

.O
.7

8M
 

BR
OW

N C
OL

OU
R 

MA
Y B

E 
RE

SU
LT

 
OF

OM
DO

EA
TIO

N



-
J
 

u
-J

 
^
J
 

U
J
 

L
. J

 
u

J
 

... 
! 

L..
.. J

 
.,

,J

SU
MM

AR
Y O

P 
TE

ST
 P

IT
TI

NQ
 A

ND
 S

AM
PL

E 
IN

FO
RM

AT
IO

N 
LA

C 
DE

S 
IL

ES
 M

IN
ES

 LT
D.

 
PR

OP
OS

ED
 P

HA
SE

 O
NE

 IM
F 

AR
EA

AP
PE

ND
IX

 II 

TA
BL

E 
7

TE
ST

Pr
TN

0.
20

DE
PT

H 
1

DE
SC

HP
DO

N

0-
30

 
TO

P8
0L

 
*K

K
 

BR
O

W
NS

UY
BA

ND
W

rT
HS

O
M

EG
RA

VE
L 

JB
M

JS
 

GR
EY

 B
U

Y
 B

AN
D 

W
TT

H 
SO

ME
 G

RA
VE

L 
W

XW
M

Jf
c,

 H
AZ

EN
 M

 .7
E-

4 c
nM

 (S
AM

PL
E 

No
.1 

J

EN
D 

OF
 TE

ST
 P

IT

RE
MA

RK
S

W
J.

O
U

M

TE
ST

 P
IT

 N
O.

 23

I^
O

E
P

IH
J 

DE
8C

RI
PT

CN

0-
30

 
TO

PS
OI

AN
DB

OU
JD

ER
S 

J80
-JB

1 
BR

O
W

W
SL

TA
ND

SA
ND

W
nH

TR
AC

EG
flA

VE
UC

O
BB

LE
SA

ND
BO

O
DE

RS
Pf

lE
SE

NT
. 

W
jO

-IM
H

, H
AZ

EN
M

.7
E-

4 
on

M
 (S

AM
PL

E 
No

.1
)

EN
DO

FT
ES

TP
ir

RE
MA

RK
S

BR
OW

N 
CO

LO
UR

 M
AY

BE
 R

ES
UL

T 
O

FO
XD

BA
TI

O
N

TE
ST

 P
IT

 N
O.

 24

ID
JP

W
 1

 
O

BU
HP

TI
O

N

3M
 

BE
DR

OC
K 

{
EN

D 
OF

 TE
ST

 P
IT

R
tt

M
P

K
B

fU
B

f^
r
W

W
.T

.9
J8

0M
 

NO
T S

AM
PL

ED



l_
_
;

•r
* 

i
n 

i i
x

l
L-

..J

SU
MM

AR
Y O

F T
ES

T 
PI

TT
IN

G 
AN

D 
SA

MP
LE

 IN
FO

RM
AT

IO
N 

LA
C 

DE
S 

IL
ES

 M
IN

ES
 LT

D.
 

PR
OP

OS
ED

 P
HA

SE
 O

NE
 TM

F A
RE

A

AP
PE

ND
IX

 II 

TA
BL

ES

TE
ST

Pf
TN

O
.2

5
DE

PT
H 

ME
TR

ES
)

0-
7

DE
PT

H
(ME

TR
ES

)
(M

M
 

14
3

DE
PT

H 
(M

ET
RE

S)

DE
SC

RI
PT

IO
N

M
U8

KE
Q

TE
ST

 P
IT

 NO
. 2

6

O
EB

C
nP

TD
N

BE
DR

OC
K 

EN
D 

O
F 

TE
ST

 P
fT

TE
ST

 P
IT

 N
O

.

DE
BC

PJ
Pn

ON

t

nc
H

M
ra

C
S

W.
T.O

SU
HF

AC
E

NO
T 

DU
9 

DU
E 

TO
 A

CE
88

 P
RO

BL
EM

S

B
B

iM
D

tf
ft

ns
nm

vi
w

W
.T

.*
.1

8M
 

NO
T 

SA
M

PL
ED

llB
H

^P
w

ln
w



--1 LAC DES ILES FOUNDATION SOILS

GRAIN SIZE DISTRIBUTION
PROPOSED PHASE 11MF RETENTION STRUCTURES

APPENDIX || 

FIG. NO. 1

V.

tn
UJ

CM
Oo

O

i

o•f
o-f

UJ

io
i

so

-"•o

-S0)

PERCENT PASSING BY WEIGHT

M

^5 ^

S?

P: P:

3
i
o



LAC DES ILES FOUNDATION SOILS

l 
l "J

l 
1•J 
"i

— t

GRAIN SIZE DISTRIBUTION
PROPOSED PHASE 1TMF RETENTION STRUCTURES

APPENDIX 

FIG. NO.

II 

2

t/J 
111
Z

o

i

O

Su

CM 
O
O

o .o

f

10

o
z
ae 
O

M 

111

UJ 
10

Ut
vi

8? o

iu
M 
(O

i

4

rig)

i.z

•-t

10

PERCENT PASSING BY WEIGHT



—
t 

t 
i, 

J
••

••
.*

B
 

U
w

iv
f 

t 
.

CO
BB

LE
G

R
AV

EL
 

1 
SA

N
D

C
O

AR
H

nw
 

(CO
AR

SE
M

ED
IU

M
H

N
t

PI
NE

S
M

IT
 (N

O
N-

PI
AS

TI
Q

CI
AV

 (P
IA

ST
IC

)

e'
-4

0
0-

00
2

10
0

10
 

l* O
..

C
tA

tt
lW

C
A

T
IO

N
 

IV
tT

K
M

0-
1 

G
RA

IN
 

SI
ZE

 
- m

m
0-

00
1

0-
00

01
 

10
0

j 
SI

ZE
 

OP
 

O
PE

NI
NG

 - 
in

. 
j 

U.
S.

S.
 

SI
EV

E 
SI

ZE
 . 

m
ei

he
s/

in
. 

l
EQ

UI
VA

LE
NT

 G
RA

IN
 D

IA
M

ET
ER

 -m
m

0-
00

01

SA
M

PL
E 

TY
PE

S A
.-N

O
.

DE
PT

H
M

AR
K

SA
M

PL
E 

TY
PE

SA
. 

NO
.

DE
PT

H
M

AR
K

GR
AV

EL
LY

 S
IL

TY
 S

AN
D

0.3
-0

.60
1

SI
LT

Y 
GR

AV
EL

LY
 S

AN
D

TP
 11

 N
o:

1.
2-

1.
5m

SI
LT

Y 
SA

ND
 S

OM
E 

GR
AV

EL
TP

10
N0

.1
1.

7-
2.

1m
SI

LT
Y 

SA
ND

 S
O

M
E 

G
RA

VE
L

TP
 1

2N
Q.

1.
2-

1.
5m



k 
-J 

L,
. 

J
 

,m
..
 .

J 
t. 

..
J
 

u
..
..
,J

...
..J

 
..
J
 

..
 

J

CO
BB

LE
GR

AV
EL

 
1 

SA
ND

C
O

A
M

t
nH

l 
1 C

OA
RS

E
M

CD
IU

M
FIN

C
FI

NE
S

SI
IT

 (N
ON

-P
IA

ST
IC

)
CL

AY
 (P

LA
ST

IC
)

8"

10
0

90 80 70 60 50 40 30 20 10

-lo
0-

00
2

j 
SI

ZE
 

OF
 

O
PE

NI
NG

 - 
In

, 
| 

U.
S.

S.
 

SI
EV

E 
SI

ZE
 - 

m
.ih

ei
/in

. 
[

40
 6

0 
10

0 
20

0

EQ
UI

VA
LE

NT
 G

RA
IN

 D
IA

M
ET

ER
-m

m
 

0-
01

 
0-

00
1

III
III

IB
H

IIH
IW

BI
M

IB
B^

II
II

II
M

IH
B

Il
 l

II
II

B
II

 
II

M
II

I
Il
l*

 
M

II
Il
 .

^1

Il
ll

ll
 B

II
II
H

IW
B

IH
B

B
B

I
ll
ll
ll
'

II
II
R

B
IB

 
H

II
IB

W
 

II
II

IB
IB

 
M

II
 

~ 

II
II
IB

II

n
u

n
 B

il-
- —

II
H

IK
B

IH
B

B
B

I'
Il
ll

II
H

IV
B

IH
B

B
B

I

II
H

II
-B

iH
IB

B
I 

I
ll
ll
l

lin
n

1
II
H

II
-B

lf
B

I

H
I!

IH
II

B
II

H
II

IB
M

II
II

IB
II

H
II
IB

W

II
M

II
n

u
n

lin
n

II
H

IK
-

II
M

II

H
I!

II
II

IB
II

 
•
 H

IH
B

M
'I

II
II

B
II

Il
ll

H
II
IB

W
II

II
IB

II
fi
ll
lB

H
I

II
II

IB
II

n
u

n
 

IIH
—

 
ii
ii
ii
i

II
M

I^
B

IM
i

III
III

IB
IIB

IB
B:

II
II

B
I

II
II

IB
II

 
II

II
IB

M
I 

Il
ll

II
II

IB
H

I 
.I

II
II

B
II

 
. 
IH

II
IB

M
•
 I
'l
ll

B
II

•
 H

IH
B

M
•
 I
II

II
B

II
•
 H

II
IB

M
•
 I
II

II
B

II
•
 U

IH
B

M
•
 I
II

II
B

II
 

l I
II

B
II

10
0 

10
U

N
IF

IE
D

 
B

O
IL

 
eL

A
IS

IC
JC

A
T

IO
N

 
*V

*T
|M

0-
1 

G
R

AI
N

 
SI

ZE
 

- 
m

m

O
-O

O
O

I 
10

0

CD

z 
z 

o 
o

SA
M

PL
E 

TY
PE

S A
.-N

O
. 

DE
PT

H
M

A
R

K
SA

M
PL

E 
TY

PE
 

.
SA

. 
NO

.
D

EP
TH

M
AR

K

SI
LT

Y 
SA

ND
 TR

AC
E 

GR
AV

EL
O

SI
LT

Y 
SA

ND
 TR

AC
E 

GR
AV

EL
TP

 14
 N

o*
2.1

-2
.4m

 
1.2

-I.
Sm

SA
ND

 A
ND

 S
IL

T S
OM

E-
 G

RA
VE

L
TP

14
No

.il
 1

.1-
1.4

m
SI

LT
 A

ND
 S

AN
D 

TR
AC

E 
GR

AV
EL

TP
15

NQ
.1



l 
, 

l 
. \

CO
BB

LE
GR

AV
EL

 
1 

SA
ND

C
O

AM
I

f 1
MB

 
kO

A
ftS

t
M

ED
IU

M
FIN

E
FI

NE
S

S
lir

 (N
ON

-F
US

TI
C)

CI
AV

 (P
LA

ST
IC

)

8"

10
0

90 80

l
70

5 
60

 

50
 

40
 

30
 

20
 

10
 O

•*
20

0
0-

00
2

SI
ZE

 
O

F 
O

PE
NI

NG
 - 

In
, 

j 
U.

S.
S.

 
SI

EV
E 

SI
ZE

 . 
m

ei
he

i/i
n.

 
|"

• 
M

II
II

B
IM

I
II

H
B

M
II
II
II
I

EQ
UI

VA
LE

NT
 G

RA
IN

 D
IA

M
ET

ER
 - 

m
m

 

0
-0

1
_
_
_
_
_
_
_
0
-0

0
1

Il
ll
ll
l.
 

II
M

II
II

 
Il
ll
ll
l

II
H

II
I

II
II

B
I 

B
l 

U
K

IK
"
 

II
II
B

I 
II
H

B
*

II
II

B
I 

II
M

IW
 

I
ll
ll
l 

II
H

IW
 

I
ll
ll
l 

II
H

IV
 

I
ll
ll
l 

II
H

II
' 

II
II

B
I 

II
H

II
 

I
ll
ll
l 

II
H

II
- 

I
ll
ll
l 

—

II
I!

 
II

H
B

fr
 

I
ll
ll
l 

II
H

II
' 

. 
I
ll
ll
l 

B
il

II
I!
 

II
H

II
-

II
H

Il
ll

II
H

B
B

-
Il

ll
ll

II
M

IB
-

Il
ll

ll
Il

ll
 

~

B
B

P
^
M

II
 

V
[M

H
II
B

B
M

B
B

 
V

x
V

II
II

B
II

•I
II
II
IB

II
IB

B
I 

~
H

II
IB

H
IB

B
I

M
II
IB

M
IB

I
II

II
IB

II
B

H
II

IB
H

I
II

II
IB

II
H

II
IB

M

•
 I
II

II
B

II
B

B
 

4
II

II
IB

W
B

I
•
 I
II

II
B

II
B

B

H
il
l

iH
II
IB

M
II
II
II
B

I 
H

II
IB

M
B

B
 

II
II
IB

II
 —

 
H

H
IB

M
 

II
II
IB

II
 

M
II

IB
M

 
l 
II

IB
II

 
l 
II
IB

II
B

B

10
0 

10
U

N
IP

IC
O

 
B

O
IL

 
C

b
A

M
IN

C
A

T
IO

N
 

•V
S

T
K

M
G

RA
IN

 
SI

ZE
 

- 
m

m

0-
00

01
 

10
0

10
 

20
 

40
 6

0 
10

0 
20

0

g 
2 O x

SA
M

PL
E 

TY
Pf

t
8 A

.'N
O

.
DE

PT
H

M
AR

K
SA

M
PL

E 
TY

PE
SA

. 
NO

.
DE

PT
H

M
AR

K

SA
ND

 S
OM

E 
GR

AV
EL

 TR
AC

E 
SI

LT
TP

16
ND

.1
SA

ND
 A

ND
 S

IL
T S

OM
E 

GR
AV

EL
TP

19
NO

.
0.3

-O
.em

 
0.3

-O
.em

SI
LT

Y 
SA

ND
 S

OM
E 

GR
AV

EL
TP

17
N0

.1
SI

LT
Y 

SA
ND

 A
ND

 G
RA

VE
L

O



-J
 

-J
 

-J
 

..J
 

uJ
 

...
J 

.. 
J 

...
.l 

.....
.l

J 
. \

CO
BB

LE
GR

AV
EL

SA
ND

FI
NE

S
CO

AM
I 

NN
t 

(CO
AR

SE
 

ME
DIU

M
8"

10
0

90 80

3
 

70 20 10 O

FI
NE

SI
IT

 (N
O

N-
PI

AS
TI

C)

-2
*0

CL
AY

 (P
LA

ST
IC

)

rzo
o

0-
00

2

j 
SI

ZE
 

OF
 

OP
EN

IN
G 

- 
In

. 
| 

U.
S.

S.
 

SI
EV

E 
SI

ZE
 . 

m
is

ha
i/i

n.
 

|

40
 6

0 
10

0 
20

0
10

 
20

+
II

II
II

M
IH

M
II

 :B
H

II
M iin

iii
II

H
B

I
m

ill
!

II
H

It
l

n
u
n

II
H

If
n

u
n

itH
tw

m
nu

n 
BI

IIH
M

V
1I

lin
n

li
nn

 H
I

II
H

II
lin

n
 •

(

II
H

It
*

lin
n
 

..
II

H
B

V
H

 
.1

11
11

1 
H

il
[I

IH
IW

H
i

li
nn

 B
il

ttu
m

t-
li

nn

Il
ll

ll
 •

(
•
•
•
I
 

II
II

IM
 B

U
H

H
I!

II
II
IB

II

II
I!

 
N

il
II

II
IB

II
B

IB
iP

II
II
IB

II
H

II
IH

H
I

\\t
tm

m\
m

N
il

II
II

B
H

II
B

II
M

IIM
M

H
I

Il
ll

H
II

M
IH

I 
II
II
IH

II
 

H
II
II
H

I 
M

II
B

H
II
 

M
II
IB

W
 

II
II

IB
II

 
H

II
II

H
I 

Il
ll
 —

—
"~

 
M

il
m

n 
m

i.
Il
ll
-
m

 
II

II
H

M
^

 
II
II
H

B
II
B

1
 

H
II
IB

M
B

1
 

II
II
H

B
II
B

i 
H

II
IB

M
 —

B
II

II
II

B
II

B
1 

B
I 

II
H

B
II

• I
II
! 

IM
II

•H
IM

IH
II

H
il
l 

IH
II

-
II

II
IB

II
II

IM
 

IH
II

I
Il
ll in
ii
i

II
I!

I
H

il
l 

II
H

l' 
II

II
K

B

EQ
UI

VA
LE

NT
 G

RA
IN

 D
IA

M
ET

ER
-m

m
 

0
-0

1
_

_
_

_
_

_
 

0-
00

1

II
H

IB
B

J
IO

H
il
l 

II
H

I 
H

il
l,

10
0 

10
 

•o
il.

 
CL

Ai
iiw

cA
Ti

oN
1-

0
0-

1 
G

RA
IN

 
SI

ZE
 

- 
m

m
0-

01
0-

00
1

0
-0

0
0

1
 

10
0

9
0

6
0 70 60 50 40 30 20 10

0-
00

01

O

O
)

SA
M

PL
E 

TY
PR

SA
. 

NO
. 

l 
DE

PT
H

M
AR

K
SA

M
PL

E 
TY

PE
SA

. 
NO

.
DE

PT
H

M
AR

K

TP
20

.N
O.

J 
1^

-2
.1

 m
SI

LT
Y 

SA
ND

 S
OM

E 
GR

AV
EL

TP
23

.N
0.

1
0



l 
)

1 
l

J 
l

f 
i1

l 
l

ST
AN

D
AR

D
 P

RO
CT

O
R 

C
O

M
PA

C
TI

O
N

 C
UR

VE
 

SI
LT

Y 
SA

ND
 T

RA
CE

 G
RA

VE
L T

P4
 #1

..
..
 

PR
OP

OS
ED

 P
HA

SE
 O

NE
 T

M
F 

RE
TE

NT
IO

N 
ST

RU
CT

UR
E 

AL
IG

NM
EN

TS

24
00

-

9
4

K
/V

^2
25

0-
i E o

21
00

-

cU
oi

r

O
fY

W
fi
lA

A
r

-
H,

!

1 S

^

\ -
S

 _
_
_
_

/

/
r

V
- \ M
l 
*,

^

ZE
—

—
—

~~
 Q

i

\ 
\

s.

\
- -,

 
NI

-X

:R
O

 A
IR

 V
OI

DS
 

5-
2.

78

\
v
 

N

S
.

N
K

CU
RV

E

's

19
50

- -
 —

—
—

—
—

 i —
—

—
—

—
—

 i —
—

—
—

—
—

 i —
—

—
—

—
—

 i —
—

—
—

—
—

 i —
—

—
—

—
—

 i —
—

—
—

—
—

 i —
—

—
—

—
—

 i 
0 

2
4
 

6 
8 

10
 

12
 

14
 

16
 

M
O

IS
TU

RE
 C

O
NT

EN
T 

- 0
Xo

m
 

DR
Y 

DE
NS

IT
Y 

X
 

ZE
RO

 A
IR

 V
O

ID
S

AP
PE

ND
IX

 II 
FI

G
. N

O
. 7



l
l

"l 
"l
T 
l

"l 
"J 
"J
"I 
"J 
"J 
"J 
"l 
"J

APPENDIX III

. BORROW INVESTIGATIONS

TEST PIT LOGS AND SOIL TESTING RESULTS 
J (Tables 1 through 28)

- (Figures 1 through 16) ;'
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LAC DES ILES BORROW SEARCH INVESTIGATION

GRAIN SIZE DISTRIBUTION
MAIN GATE SITE

APPENDIX III 

FIG. NO. 10
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GRAIN SIZE DISTRIBUTION
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FIG. NO. 11
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LAC DES ILES BORROW SEARCH INVESTIGATION

GRAIN SIZE DISTRIBUTION
MAIN GATE SITE
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FIG. NO. 12
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LAC DES ILES BORROW SEARCH INVESTIGATION

GRAIN SIZE DISTRIBUTION
MAIN GATE SITE

APPENDIX I II 

FIG. NO. 13
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APPENDIX V
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MONITORING WELL INSTALLATIONS 
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PIEZOMETER NUMBER

;

LOCATION: LAC DES LES MMES. NOHTHW ESTSIDE

—————————————————— ,

APPENDIXV | 
MW-92-01 i

INSTALLATION SKETCH

OF PROPOSED PHASE 1 1MF AREA.

DESCRIPTION: 3cm STANDPIPE WITH 15M. 10MCRON
SLOTTbD SCREEN MSTALLED M A 7J5cm AIRTRACK

OVERLIES A PLASTIC SEAL 1.2M STICK-UP. ONE 125cm
i i

,. . ~

DATE
O/M/YR.

-

"

JWATER LEVE1

l-
DATE
D/M /YR. —

-

;;;

:::

m 1 m m ' I B

^

. . t , . . ,

1 .

- . . - - - -

'

Si2.e-

r A

y fc
1

m^Q

f ^

FOR PETUR PIEZOMETER
PIE2OISAETRIC HEAD * 

TIP CL.EVATIOM IN PT. -e
(OAUOE READING IN PS l) * 
2-31 y



PIEZOMETER NUMBER

i

i

LOCATION: LAC 0=5 1 FS MWES. NORTHEASTSDE

APPENDIX V 
MW42-02 j

i
l

l 

INSTALLATION SKETCH

OF PROPOSED PHASE 1TMF AREA. ---------

DESCRIPTION: 3cm STANDP1PE WITH 1JJM. 10 MICRON
SLOTIEDSCREHawsrAiimwAT^cmAIRTRACK Ml l M l If 
DRUED VERTICAL BOREHOLE A 0.6M CEMENT CAP ....--...

L : ~. \

r
DATE WATER LEVE L DATE

D /M /YR.
WATER LEVEl

-

. . . . .

-l-^-..!..

: : ; j : : : : ::
,
S 

.̂

^^

FOR PETUR PIEZOMETER
PIEZOMETRIC HEAD * 

TIP EUEVATIOM IN FT. -i-
(GAUGE READING IN PSI) * 
2-31 '



PIEZOMETER NUMBER APPENDKV 
MW42-C3

IN SIMULATION! SKETCH

LOCATION: LAC DES I
OF PROPOSED PHASE 1 TMF AREA.

DESCRIPTION: 3cm STANDPPEWTTH1.5M. 10 MICRON 
SLDTTEDSCRP'^INSTAi'P"MA7j5cmAIRTRACK
DP" "^H VERTICAL BOREHra F A 0.6M CEMENT CAP 
OVERLIES A PLASTIC SEAL 12M STICK-UP.,———-—

DATE [WATER LEVE
M. f*. M /UM \D/M/YR.

DATE 
O/M /YR.

WATER LEVE1

FOR PETUR PlETQMETEP 

PIEZONAETRIC MEAD B
TIP ELEVATION IN FT. *- 

(GAUGE READING IN PSI)
2-31 '
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APPENDKV 
MW-92-04

INSTALLATION SKETCH
-

OF PROPOSED PHASE 1TMF AREA. ..-..-...

DESCRIPTION: 3cm STANDPIPE WITH 1.5M. 10 MICRON

OVERLIES A PLASTIC SEAL ISM STICK-UP. I-IT-*^-
BBVBiBlB^'JABBI ~l 
BBBBBBliBBHBBBfll

OATE
D/M/YR.

-

—— '

.

r

WATER UEVELJ DATE
— D/M /YR.

.

WATER LEVEl

.

——
- - - - - -* A

1

.^!^-.....—

: : j : : : : : i
ii '

.

FOR PETUR PlEZOMETgP 

Pi CZO METRIC MEAD B
TIP ELEVATION IN FT. -e 

(GAUGE READING IN PsO *
2-31 y
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LOCATION: LAC DES LES MINES. NORTHEAST SDE

APPENDKV 
MW42-05

INSTALA.ATIOIM SKETCH

OF PROPOSED PHASE 1TMF AREA.

DESCRIPTION: 3cm STANDPIPE WITH 15M. 10MICRON
SlDTTEDSCREENWCTAlia5WA75fcmAIRTRACK
DRILLED VERTK^BOREHOLEAOAICB/IENTCAP
OVERLIES A PLASTIC SEALU5M STICK4JP. i -

~ - f ; ;
.

DATE
D/M/YR.

WWTER LEVEL! DATE
—
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D/M /YR.
WATER LEVE

t
i i : : : ! :

. . . . . . . .

.

;EE
FOR PETUR
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PIETQ.WICTF o
PIEZOMETRIC HEAD * 

TIP CL.EVATIOM IN IT. -e
(OA.U(3E READING IN PS l) x 
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INTRODUCTION

This report presents testwotk conducted from February to June, 1992, on Composite M92 
and a Roby Zone composite prepared from drill chips submitted by Lac des Des Mines Ltd.
ThlS tMtWMfr "Wpig*'*1 *****MMy of plalmrnn gmnp mi-talc in fopfe* - nirfcal flnfatinn

concentrates.

The test program was discussed regolariy with Mr. RJ. Down, consultant and Mr. GIL 
Clark, Lac des Des Mines.

LAKEFIELD RESEARCH

SJ-Paifcer

K. W. Saibutt 
Manager - Mineral Processing

SteveR-WflHams 
Senior Project Manager

Investigation by: B.Wakeford

Imroducti



SUMMARY

Approximately 200 kilograms of Roby Zone sampk were blended and crushed to nominal 
minus 10 mesh. A head yytnpjg was removed, 80 kilograms was rifEfed into 2 kilogram

jmd jfe i*mainrW wag dnmii Al] sumplgf WE*T- stni^H at tniima So P

The assay heads, presented in Table l, were lower grade man desired for the test program. 
The sample was reserved for possible Bond Grindahflity testworic. Sixteen additional 
samples were rccdved, individually crushed and sampled for analysis. The individual 
assays are presented in me Sample Reparation section. Twelve of the sixteen bags, as 
indicated in the Sample Preparation, were blended as Composite M92 fortestwork.

Sample"

Roby 
M92

Co

0.16 
0.18

Ni

0.16 
0.24

Aa

0.30 
0.42

t 
Pt

0.29 
0.59

Assays, 
Pd

2.40 
9.87

%,8/t 
As

•cO.001 
•d).001

S

O.S9 
1.03

Fe t

4.61 
7.91

ftpy

0^8 
1.18

ftpo

0.73 
1.04

l in Table 2.

Sample

Roby 
M92

Mesh of 
Grind

150 
150

Feed
kfO, nncrpnf

1328 
1053

Product 
k80, microns

78 
75

Bond Work
IvM^fl^M^ ••K^^^M^^
Illvfrll 111^^111?

18.6 
15.3



2. Rnnvher Flotation Circuit

The effect of primary grind fineness, circuit pH, collector and firodier selection, sodinm 
sulphide addition level and reagent addition point were invesrigaled in rougher flotation 
tests. Flash flotation was simulated in two tests.

Flotation response was compared for mill discharge ranging from 40% passing 200 mesh 
to 971b minus 200 mesh. The results are presented m Table 3.

Prlnn.rrr.rind

IBS 
S. Pass 

200
— --*-mcsD

2
47

61

3 
90

Product

RoCoocl 
RoCoocl+2 
ScavConcl 
Se Cone 1+2 
rV^bConc
ScavTafl

HeaoXcalc)

RoCoocl 
Ro Gone 1+2 
ScsvGoocl 
Se Cone 1+2 
OombCooc 
ScavTafl

Head(cafc)

RoCoocl 
Ro Gone 1+2 
ScavOoncl 
Se Gone 1+2
OpffrOinc
ScavTafl

HeadXcalc)

W 
9,

4.4 
11.0 
3.6 
6.5 

17.6 
82.4

-

4.1 
7.8 
2.7 
4.9 

12.8 
87.2

-

6.5 
11.9 
3.7 
7.2 

192 
80.8

-

Au

5.60 
2.78 
0.84 
0.65 
1.98 
0.25

0.55

7.18 
4.83 
2.14 
1.46 
3.52 
0.19

0.62

6.03 
3.60 
0.40 
036 
237 
0.16

038

Pt

6.12 
3.12 
1.17 
0.90 
2.30 
0.22

038

6.45 
4.21 
1.60 
1.19 
3.03 
0.19

035

5.44 
335 
035 
0.4S 
225 
0.14

035

Assays

Pd

131 
65.0 
18.8 
14.2 
46.1 

2.95

103

137 
972 
22.1 
16.6 
59.8 
2.84

10.1

114 
683 

8.93 
7.15 

45.3 
1.74

10.1

,%-gA 
Ni

2.10 
1.11 
034 
0.28 
0.80 
0.10

0.22

2.95 
1.88 
0.41 
0.34 
1.28 
0.10

0.25

1.86 
1.16 
0.21 
0.19 
0.79 
0.096

0.23

Cu

232 
1.11 
0.24 
0.20 
0.77 
0.066

0.19

3.40 
1.99 
0.42 
0.31 
1.33 
0.037

0.20

2.18 
08 
0.11 
0.097 
0.84 
0.025

0.18

S

123 
6.67 
1.47 
1.01 
437 
0.12

0.90

133 
9.44 
2.70 
1.79 
6.46 
0.07

0.89

112 
736 
0.61 
0.43 
4.68 
0.05

0.94

Au

44.9 
55.2 
5.4 
7.6 

62.8 
37.2

-

47.7 
61.4 
9.5 

11.8 
73.1 
26.9

-

67.2 
73.5 
23 
4.4 

77.9 
22.1

-

Pi

463 
58.9 
7.2 

10.0 
69.0 
31.0

-

47.6 
593 
7.9 

10.7 
70.1 
29.9

-

64.9 
73.3 
3.7 
6.0 

79.3 
20.7

-

4bDisi 

Pd

55.5 
68! 1 
6.4 
8.8 

76.9 
23.1

-

55.3 
67.4 
6.0 
8.2 

75.6. 
24.4

-

73.4 
81.0 
3.2 
5.1 

86.1 
13.9

-

ributk 

Ni

41.7 
55.0 
5.4 
8.2 

63.2 
36.8

-

48.0 
58.6 
4.5 
6.7 

65.3 
34.7

-

52.8 
60.3 
3.3 
5,8 

66.2 
33.8

-

Q

eu

54.4 
64.5 
4.5 
6.9 

71.3 
28.7

-

68.4 
76.5 
5.7 
7.6 

84.1 
15.9

-

78.6 
84.9 
2.2 
3.9 

88.8 
11.2

-

S

60 
82 
6
7 

89 
11

-

62 
83 

8 
10 
93 
7
-

78 
92 
2 
3 

96 
4
"



Increasing the primary grind from 47 to 6 l1b minus 200 mesh, improved the gold, platinum and 
palladium rougher grade - recovery relationship. Grinding to 909b minus 200 mesh improved 

weries as compared to recoveries from die 6Hb passing feed size.

Later in the test program, following definition of reagent requirements, the primary grind was 
examined again. The results are compared in Table 4.

JfiS 
SbPass 
200M

26 
59

24 
68

25 
86

Product

5th Q Cone 
4th Q Cone 
3rd Q Cone 
2nd CI Cone 
1st Q Cone 
ScavConc 
ScavTafl
Headfcalc)
4th Q Cone 
3rd Q Cone 
2nd Q Cone 
1st Q Cone 
ScavConc 
ScavTafl

Hrad(calr)
4th Q Cone 
3rd Q Cone 
2nd Q Cone 
1st Q Cone 
ScavConc 
ScavTafl
HnKKmlr)

Wl

%
3.5 
6.0 
7.7 
9.9 

14.2 
22.3 
77.7

-

9.0 
10.6 
12.4 
16.2 
22.5 
77.5

-

5.8 
7.2 
9.2 

12.8 
22.6 
77.4

-

An
10.2 
6.45 
5.29 
4.23 
3.11 
2.07 
0.19
0.61
4.28 
3.78 
3.31 
2.61 
1.92 
0.14

0.54
7.13 
5.89 
4.76 
3.48 
2.05 
0.16
0.59

Pt
9.26 
6.05 
5.08 
4.13 
3.07 
2.07 
0.16
0.59
4.71 
4.12 
3.61 
2.86 
2.11 
0.13

0.58
7.61 
6.35 
5.17 
3.80 
2.24 
0.16
0.63

Assays, 

Pd

181 
115 
94.8 
76.8 
57.0 
38.3 
2.26

10.3

91.0 
79.4 
69.6 
55.2 
40.7 
2.05

10.7
136 
113 
92.0 
67.7 
40.0 

2.05

10.6

T0. ga
Ni

2.62 
1.66 
1.38 
1.14 
0.88 
0.63 
0.097
0.22
1.27 
1.12 
1.00 
0.81 
0.63 
0.093

0.21
1.94 
1.63 
1.34 
1.02 
0.65 
0.100
0.22

Cu
3.27 
2.05 
1.67 
134 
0.97 
0.65 
0.031
0.17
1.55 
134 
1.17 
0.92 
0.68 
0.029

0.17
2.37 
1.96 
1.58 
1.15 
0.68 

.0.026
0.17

An
57.7 
63.6 
66.6 
68.9 
72.2 
75.8 
24.2

-

71.5 
74.3 
75.9 
78.0 
79.9 
20.1

-

70.5 
72.6 
74.2 
75.9 
78.9 
21.1

-

•wi 

Pt

54.5 
59.0 
62.6 
66.8 
71.3 
75.9 
21.2

-

74.0 
76.0 
77.7 
803 
82.5 
17.5
-

70.1 
72.9 
75.1 
77.1 
80.4 
19.6
-

Jismot 

Pd

60.7 
64.3 
67.8 
72.1 
76.6 
81.1 
17.1

-

76.5 
78.6 
80.3 
83.0 
85.2 
14.8

-

74.1 
76.9 
79.2 
81.5 
85.1 
14.9

-

iuun 

Ni

42.1 
46.3 
49.3 
52.7 
57.8 
65:0 
35.0

-

53.7 
55.8 
57.8 
61.5 
66.2 
33.8

-

50.4 
52.7 
55.1 
583 
65.4 
34.6

-

Cu
66.8 
72.9 
76.0 
78.6 
81.6 
85.7 
14.3
-

80.1 
81.6 
83.0 
85.0 
87.1 
12.9
-

79.4 
81.8 
83.5 
85.2 
88.4 
11.6

-

Comparison of the rougher coiicentiaie recoveries for an six tests, m Rgure l, indicates a 
slight nnprovement in copper and panaHmm lecoverjes with pnmary gnnds finer dun 68%
minus 200 mesh. A decrease in gold and platinum recoveries is noted.
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85

75
70

65 
ft\

m

.

m
-
m

-

c*

J
D

A

9

Sn•.
D

aa o
A

XX

2*a
Ao

x

• TM125

Q

Q

x

en

l
9
^

M

O GoU
A
a
x
* Cooper

40 45 50 55 60 65 70 75 80 85 90 95 100 
Primaiy Grind, % minns 200 mesh

Using Test 3, at pH 10 with Na2CQ3 a* a baseline, flotation was conducted at natural pH 
ftfufl at pH 6^ with SO2* Figmes 2 and 3 illustrate the combined Cn+Ni **irf Flatinnm 
Group metal grade - recovery curves. Tne results are contained in Table 5.

OJ 1J) l J 2.0 2J 3.0 3 J 4JO 4J 5.0 5 J 6J) 
Concentrate Grade, ftCu+Ni
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260

210

200

Test3-Na2CO3 
Test 4-Natural 
Tcst5-SO2

25 50 75 100 125 150 175 200 
Concentrate Grade, g/t Au+Pt+Pd

Is*
PH

10 
with 

Heoog

8.5 
with 
out 
soda
ash

6.5 
with 
SQ2

Product

RoConcl 
Ro Cone 1+2 
ScavConcl 
Se Cone 1+2 
Coad) Cone 
ScavTafl

Ifcadfcalc)•^•^^•^^^^^V^

RoConcl 
Ro Cone 1+2 
ScavConcl 
Se Cone 1+2 
^wnfrConc
ScavTail

HeadCcafc)

RoConcl 
Ro Cone 1+2 
ScavConcl 
Se Cone 1+2 
'"Vwrt?Oonc
ScavTail

feagodc)

Wl
%

6 J) 
11.9 
3.7 
7.2 

19.2 
80.8

-

5.0 
15.6 
5.4 

10.7 
263. 
73.8

-

9.4 
20.0 
7.9 

13.1 
33.1 
66.9

-

An

6.03 
3.60 
0.40 
036 
237 
0.16

038

7.27 
2.60 
0.29 
0.25 
1.64 
0.14

033

3.78 
1.99 
034 
022 
129 
0.14

032

Pt
5.44 
335 
035 
0.45 
225 
0.14

035

734 
2.76 
037 
031 
1.76 
0.13

036

4.07 
2.18 
033 
029 
1.43 
0.12

035

Assay 
Pd

114 
683 
8.93 
7.15 

453 
1.74

10.1

165 
58.7 
6.42 
529 

37.0 
1.69

10.9

82.1 
43.7 
5.48 
4.65 

282 
1.72

103

i.4b.gftra
1.86 
1.16 
021 
0.19 
0.79 
0.096

023

235 
0.92 
020 
0.18 
0.62 
0.100

024

125 
0.71 
0.16 
0.15 
0.49 
0.090

0.22

Co 1 S

2.18 
128 
0.11 
0.097 
0.84 
0.025

0.18

2.73 
0.99 
0.11 
0.092 
0.62 
0.027

0.18

132 
0.78 
0.058 
0.055 
OA9 
0.018

0.17

1L2 
726 
0.61 
0.43 
4.68 
0.05

0.94

12.8 
532 
0.69 
0.48 
335 
0.05

0.92

8.06 
4.17 
030 
024 
2.61 
0.03

0.88

An

672 
733 
23 
4.4 

77.9 
22.1

-

67.4 
75.8 
2.9 
4.9 

80.7 
193

-

68.1 
763 
3.6 
53

82.0 
18.0

-

ynijijiimiL-L
Pt

64.9 
733 
3.7 
6.0 

793 
20.7

-

66.9 
76.9 
3.6 
5.9 

82.8 
172

-

68.9 
78.7 
4.7 
6.9 

853 
143

-

Pd
73.4 
81.0 
3.2 
5.1. 

86.1 
13.9

-

74.7 
833 
3.2 
5.2 

88.6 
11.4

-

733 
832 
4.1 
5.8 

89.0 
11.0
-

ra
52.8 
60.3 
3.3 
5.8 

662 
33.8

-

493 
60.7 
4.6 
8.0 

68.7 
31.3

-

52.8 
642 
5.7 
8.7 

72.9 
27.1

-

Co

78.6 
84.9 
22 
3.9 

88.8 
112

-

73.9 
83.7 
3.3 
5.4 

89.1 
10.9

-

81.7 
89.0 
2.6 
4.1 

93.1 
6.9
-

S

78 
92 
2 
3 

96 
4
-

69 
90
4 
6 

96
4

-

86 
94 
3
4 
98 
2
-
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Soda ash seems to be of little benefit and SQ2 to pH 6.5 increased recoveries at the expense of 
icentrate grade. Wright recovery increasedCOB

Maintaining TVNtf 3 as a hasdine. coDectorg Aero 404 and Aero 3501 were sabstitnted for Aerofloat 
208. Potassium amyl xanthate was used as the primary collector in these tests. In Test 8, Aero 
3501 was used as die auxiliary collector and sodium isopropyl *imdi**c replaced the potassium 
amyl xanthaie. These results are summarized in Table 5A.

lest
Otr.
Phnf

1
10 

with 
lOgft 
R208

6 
win 

10

A

with 
10

3501

ft
•HSatk VrUU

250 

SIPX

Product
RoConcl 
Ro Cone 1+2 
ScavConcl 
Se Gone 1+2 
CTombCVnc
ScavTaO .
HeadYcak)•^W^M^^^^^^V^

RoGoncl 
Ro Gone 1+2 
ScavConcl 
Se Gone 1+2
OoiiifrCyOWC
Scar Tan

"radiate)
RoConcl 
Ro Cone 1+2 
ScavConcl 
Se Cone 1+2 
f\"B^Conc
ScavTan
HeaoXcalc)

RoConcl 
Ro Cone 1+2
ScavConcl 
Se Gone 1+2 
GnmhCmc
ScavTaa
HeaaXcalc)

Wt
9,

6.5 
11.9 
3.7 
7.2 

192
80.8

6.7 
14.5 
43 
8.6 

23.1
76.9

—

63 
163 
53 
93 

256
74.4

-

9.2 
19 1
63 

103 
29.4
70.6

-

Au

6.03 
3.60 
0.40 
036 
2.17
0.16

038

5.73 
2J92 
0.28 
0.28 
193
0.12

0.54

6.15 
2.73 
0.27 
0.25 
1.83
0.11
035

439 
236
0.25 
0.22 
1,61
0.12

036

Pt
5.44 
335 
035 
0.45 
2.25
0.14

035
5.64 
2.96 
0.40 
0.34 
1.98
0.12

0.55

5.86 
2.69 
037 
033 
1.81
0.12
036

4.60 
2.45
030 
026 
1.68
0.10

036

Assv
Pd

114 
683 
8.93 
7.15 

453
1.74

10.1
119 
61.1 
6.78 
5.63 

40.4
1.67

10.6
120 
54.1 
5.89 
5.12 

362
137

10.4

912 
48.1
5.03 
437 

32.8
1.63

10.8

P'ft'lra
1.86 
1.16 
0.21 
0.19 
079
0.096
0.23
1.74 
0.97 
0.20 
0.18 
0.67
0.11
0.24

1.82 
0.93 
0.17 
0.17 
0.65
0.099
024

133 
0.75
0.16 
0.15 
0,54
0.098
0.23

fi Ga
2.18 
1.28 
0.11 
0.097 
0.84
0.025
0.18
2.10 
1.06 
0.085 
0.080 
0.69
0.031

0.18

2.18 i 
0.96 
0.088 
0.078 
0.64
0.021
0.18

135 
0.80
0.075 
0.069 
034
0.024
0.18

S
112 
126 
0.61 
0.43 
468
0.05
094W*^~Y

9.89 
5.75 
0.46 
034 
3.71
0.05

0.90

10.0 
4.99 
033 
0.28 
3.28
0.04

0.87

7.96 
440
0.28 
0.23 
294
0.04

0.89

AB
672 
733 
23 
4.4 

77.9
22.1

70.8 
783 
23 
4.4 

879
17.1

—

72.4 
80.8 
2.6 
4.3 

85.1
14.9
-

72.0 
807
2.9 
4.1 

848
15.2
-

Pt
64.9 
733 
3.7 
6.0 

793
20.7

-

68.2 
77.9 
3.2 
5.3 

83.2
16.8

—

68.0 
783 
33 
53 

84.0
16.0
-

74.6 
82.8
33 
4.7 

87.5
123

-

*Disrt
Pd

73.4 
81.0 
3.2 
5.1 

861
13.9

74.6 
83.3 
2.9 
4.6 

879
12.1

—

74.3 
843 
3.0 
4.6 

888
11.2
-

77.4 
85.1
3.0 
4.2 

891
10.7

-

^5
52.8 
60.3 
3.3 
5.8 

66.2
33.8

48.2 
583 
3.7 
6.5 

64.8
35.2

^

49.0 
62.9 
3.8 
6.4 

69.1
30.7

-

53.3 
62.8
4.6 
6.9 

697
303

-

i
Cu
78.6 
84.9 
2.2 
3.9 

88.8
11.2

76.0 
83.3 
2.1 
3.7 

87.0
13.0

^

78.9 
87.2 
2.6 
4.1 

913
8.7
-

80.2 
86.4
2.8 
4.1 

90.4
9.6
-

S

78 
92 
2 
3 

96
4

73 
92 
2 
3 

96
4
—

75 
94 
2 
3 

97
3
-

82 
94
2 
3 

97
3
-
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175
170

Z 165
* 160 
U 155

r'150 
145 

J 140 
135

* 130 
125 
120

Test 3 -PAX. 208 
Test 6-PAX-404 
Test 7-PAX. 3501 
Test 8-SDK. 3501

0.5 1.0 IJ 2.0 23 3.0 3.5 4.0 4J 
Concentrate Grade, % Co * M

280
S 270 
^260

250

? 240

J
*"230 

220 
*210

200

Test 3 -PAX. 208 
Test6-PAX.404 
Teat 7-PAX, 3301 
TestS-SIPX.3501

20 40 60 80 100 120 
Concentrate Grade, gft Ao+Pt+Pd

140
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Figures 4 and 5 show potassium amyl xanthate with 3501 or 208 gave similar copper plus 
nickel grades and recoveries but the 3501 improved combined platinum group metal 
recovery.

In another collector series, the Na2S was reduced from 375 g/t to 175 g/t, potassium amyl 
xanthate was used as the primary collector with auxiliary collectors Aerofloat 208, Aero 
3501 and Aero 3477. Tne results are presented in Table 5B and Figures 6 and 7.

leat Coll
12

PAX. 
208

15 
PAX. 
3501

Ifi 
PAX. 
3477

Product
RoCoocl 
Ro Cone 1+2 
ScavGoocl 
Se Gone 1+2 
CV^bConc 
ScavTail

HeacKcalc)
RoGoobl 
Ro Gone 1+2 
ScavCoocl 
Se Gone 1+2 
Grab Cone 
ScavTail
HeatKcalc)

RoCoocl 
Ro Gone 1+2 
ScavGoocl 
Se Cone 1+2 
GombCooc 
ScavTail

HeaoXcak)

Wt
%

7.0 
15.6 
5.3 
9.4 

25.0 
75.0

-

9.6 
19.5 
8.0 

12.6 
32.1 
67.9

-

9J 
193 
6.7 

10.9 
303 
69.5

-

Au

6.19 
3.02 
0.24 
021 
1.96 
0.11

0.57

4.72 
232 
0.25 
0.39 
1.69 
0.12

0.62

5.47 
2.86 
0.23 
0.21 
1.91 
0.15

0.69

Pt

5.30 
2.71 
0.40 
0.33 
1.82 
0.12

0.54

4.90 
2.68 
032 
0.27 
1.74 
0.11

0.63

4.86 
2.62 
0.32 
0.28 
1.78 
0.13

0.63

Assays
Pd

111 
55.8 
7.02 
5.64 

36.9 
1.64

10.5

88.3 
47.9 

5.09 
435 

30.8 
1.61

11.0

86.0 
46.0 
532 
4.63 

312 
1.75

10.7

y
1.68 
0.91 
020 
0.18 
0.63 
0.10

0.23

1.32 
0.76 
0.16 
0.15 
0.52 
0.091

0.23

1.30 
0.74 
0.16 
0.16 
0.53 
0.093

0.23

Cu

1.99 
0.97 
0.084 
0.073 
0.63 
0.024

0.18

1.58 
0.84 
0.075 
0.067 
0.53 
0.021

0.19

1.54 
0.80 
0.068 
0.063 
0.54 
0.023

0.18

S

9.88 
533 
0.47 
0.34 
3.45 
0.03

0.88

-

-

-

-

Au

752 
82.1 
2.2 
3.5 

85.6 
14.4

-

723 
79.1 
3.2 
7.8 

86.9 
13.1

-

75.8 
81.5 
2.2 
3.3 

84.8 
152

-

Pt

67.9 
77.7 
3.9 
5.7 

83.4 
16.6

-

742 
82.8 
4.1 
5.4 

882 
11.8

-

73.0 
80.9 
3.4 
4.8 

85.7 
14.3

-

4bDisu 
Pd

73.9 
83.2 
3.5 
5.1 

88.2 
11.8

-

76.9 
85.1 
3.7 
5.0 

90.1 
9.9
-

76.2 
83.9 
3.3 
4.7 

88.6 
11.4

-

ibutioK 
Ni

50.2 
60.6 
4.5 
7.2 

67.8 
322

-

55.2 
64.8 
5.6 
8.2 

73.0 
27.0

-

54.6 
63.9 
4.7 
7.5 

71.4 
28.6

-

i 
Cu

78.6 
85.9 
2.5 
3.9 

89.8 
10.2

-

81.4 
87.8 
32 
4.5 

92.3 
7.7
-

81.6 
87.2 
2.5 
3.8 

91.1 
8.9
-

S

78 
94 

3
4 

98 
3
-

-

-

-

-
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170 
165

Z 160 
±155 
O 150 

145 
140 
135 

# 130 
125 
120

Test 12 -PAX. 208 
Test 15 -PAX. 3501 
Test 16-PAX. 3477

0.5 1.0 1.5 2.0 23 3.0 3.5 4.0 
Concentrate Grade, 9bCu * Ni

Effect of Collector at Reduced Na-*S Level*

270

l 230
240

230

#220

210

Test 12 -PAX. 208 
Test 15 -PAX. 3501 
Test 16-PAX. 3477

20 30 40 50 60 70 80 90 100 110120 130140 
Concentrate Grade, gft Au+Pt+Pd

m. Pi.rinnm fimnp M^faki

The anxifiaiy coUectots tested had little affect at the reduced Na2S tevd.
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2.4 Na?S Addition

The level of Na2S added to the primary grind was varied from O to 375 g/t RguresSand 
9 fllnstme the combined grades and recoveries outlined in Tabk 7.

Is*
Na2S

10 
with 

375gA 
Na2S

12 
with 
175gft 
Na2S

11 with 
out

NazS

Product

RoCoocl 
Ro Cone 1+2 
ScavConcl 
Se Cone 1+2 
Comb Cone
ScavTafl
HcaoXcafc)
RoCoocl 
Ro Cone 1+2 
ScavConcl 
Se Cone 1+2 
Co^nfrConc
ScavTafl
HeaaXcalc)

RoConcl 
Ro Cone 1+2 
ScavConcl 
Se Cone 1+2
Ow^Conc
ScavTafl
Efcad(calc)

Wt 
%

65 
11.9 
3.7 
7.2 

19.2 
80.8

-

7.0 
15.6 
5.3 
9.4 

25.0 
75.0

-

6.0 
13.9 
4.9 
8.8 

22.7 
77.3

-

An

6.03 
3.60 
0.40 
036 
237 
0.16
0.58

6.19 
3.02 
0.24 
0.21 
1.96 
0.11

0.57
651 
3.13 
0.27 
0.26 
2.02 
0.13

056

Pt

5.44 
3.35 
0.55 
0.45 
2.25 
0.14
055
530 
2.71 
0.40 
0.33 
1.82 
0.12
054

6.08 
3.06 
0.43 
038 
2.02 
0.14

057

Assa
Pd

114 
685 
8.93 
7.15 

453 
1.74

10.1

111 
55.8 
7.02 
5.64 

36.9 
1.64

105
123 
615 
7.64 
6.45 

40.1 
1.81

105

p.%,0ra
1.86 
1.16 
0.21 
0.19 
0.79 
0.096
023
1.68 
0.91 
020 
0.18 
0.63 
0.10

023
1.81 
0.97 
021 
020 
0.67 
0.10
023

Ik 
Cu

2.18 
128 
0.11 
0.097 
0.84 
0.025
0.18

1.99 
0.97 
0.084 
0.073 
0.63 
0.024

0.18
2.28 
1.08 
0.087 
0.079 
0.69 
0.023
0.17

-.

S

11.2 
7.26 
0.61 
0.43 
4.68 
0.05
0.94

9.88 
533 
0.47 
034 
3.45 
0.03

0.88

10.7 
5.84 
0.49 
038 
3.73 
0.04

0.88

An

672 
735 
25 
4.4 

77.9 
22.1

-

152 
82.1 
22 
35 

85.6 
14.4

-

69.9 
78.0 
2.4 
4.0 

82.0 
18.0

-

Pt

64 J) 
733 
3.7 
6.0 

793 
20.7

-

67.9 
77.7 

3.9 
5.7 

83.4 
16.6
-

64.4 
75.0 
3.7 
5.9 

80.9 
19.1
-

(y TXS.-A-

Pd

73.4 
81.0 
3.2 
5.1 

86.1 
13.9

-

73.9 
832 
3.5 
5.1 

882 
11.8
-

70.2 
813 
3.6 
5.4 

86.7 
13.3
-

i, i.* n i,IDODOIra
52.8 
603 
3.3 
5.8 

662 
33.8

-

50.2 
60.6 
45 
7.2 

67.8 
322

-

47.2 
58.9 
45 
75 

66.4 
33.6

-

i 
Cu

78.6 
84.9 
2.2 
3.9 

88.8 
11.2

-

78.6 
85.9 
25 
3.9 

89.8 
10.2

-

78.6 
85.8 
25 
4.0 

89.8 
10.2

-

S

78 
92 
2 
3 

96 
4
,-

78 
94 

3
4 

98 
3
-

73 
93 
3
4 

97 
3
-
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120

Test 3-375 gA 
Test 12-175 gA 
Test 11-O gA

1.0 U 2.0 2.5 3.0 3J 4.0 4.3 5.0 
Concentrate Grade, %014-Ni

260

2250

230

220

210

200

Test 3-375 gA 
Test 12-175 g/t 
Test 11-O gA

35 45 55 65 75 85 95 105 115 125 135 145 
Concentrate Grade, g/t Au+Pt+Pd

Additions of Na2S may be beneficial to metal recoveries. More testwoik would be
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170 
165

Z 160 
+ 155 
4 150 
g* 145

J* 140 135
# 130 

125 
120

Test7-DF250 
Test 9-MIBC 
TestlO-TEB

1.0 1J 2.0 2J 3.0 3J 4.0 4J 
Concentrate Grade, 9bCu * Ni

5.0

260

250

240
k

230

220

210

Teat7-DF250 
Test 9-MIBC 
TestlO-TEB

20 40 60 80 100 120 
Concentrate Grade, gft Au+Pl+Pd

140

Frother selection did not affect base metal flotation. Both MIBC and DE250 unproved 
PGM recoveries.
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2.6 Gravity - Flotation

In Test 13 Composite M92 was ground and passed across the 1/8 size Wilfley Table. The 
table concentrate was upgraded on a Mozley Mineral Separator. Using die reagent balance 
derived from the testwork to date, a flotation test was conducted on fresh mill discharge 
CTest 14) and on me gravity tail The results are contained m Table 9.

Test

14

Gnv/ 
Floc.

Product

RoConcl 
Ro Cone 1+2 
ScavCoocl 
Se Cone 1+2 
Comb Cone 
ScavTaU

HcadXcalc)

MorieyConc 
Ro Gene 1+2 
Se Cone 1+2 
GombRo/Sc 
fynnfrfVre
ScavTafl

HcacKcalc)

Wt 
*

12.6 
21.1 
7.7 

11.8 
32.9 
67.1

-

0.2 
24.0 
13.8 
37.8 
38.0 
62.0

-

Au

3.79 
2.42 
0.26 
0.25 
1.64 
0.13

0.63

74.1 
1.54 
0.23 
1.06 
1.53 
0.13

0.66

Pt

3.13 
2.09 
0.32 
0.30 
1.45 
0.11

OJS

20.5 
1.72 
0.27 
1.19 
1.31 
0.12

0.57

Assaj 
Pd

64.6 
42.0 

5.65 
5.28 

28.9 
1.73

10.7

402 
34.3 
4.52 

23.4 
25.8 

1.70

10.9

fs.*,f 
Ni

1.01 
0.69 
0.17 
0.17 
OJO 
0.095

0.23

0.58 
0.15 
0.42

0.090

0.21

.A 
Cu

1.11 
0.72 
0.081 
0.079 
0.49 
0.026

0.18

0.63 
0.072 
0.43

0.023

0.18

S

6.08 
3.95 
0.37 
0.31 
2.64 
0.02

0.88

-

-

Au

76.2 
81.4 
3.2 
4.7 

86.1 
13.9

-

27.2 
55.9 
4.8 

60.7 
87.8 
12.2

-

11 
Pt

71.7 
80.1 
4.5 
6.5 

86.6 
13.4

-

8.7 
71.9 

6.5 
78.4 
87.0 
13.0

-

bDistril 
Pd

76.4 
83.3 
4.1 
5.8 

89.1 
10.9

-

9.0 
75.6 
5.7 

81.4 
90.3 
9.7
-

Mition 
Ni

55.5 
63.7 
5.7 
8.6 

72.-2 
27.8

-

64.7 
9.3 

74.1

25.9
-

Cu

78.3 
85.0 
3.5 
5.2 

90.2 
9.8
-

86.2 
5.7 

91.9

8.1
-

S

87 
94 

3 
4 

99 
2
-

-

The overall results were similar. A Mozley s was produced which assayed 74 g/t
Aa,20gftPtand402gftPd. Recoveries to this concentrate were 279b, g.7% and 
respectively.

When the CMC is added to die rougher conditioner die pulp is very viscous and poorly 
dispersed. Excessive amounts of liberated gangue are entrained in the from. Adding die 
CMC to the lust 5 minutes of the primary grind improved me pulp dispersion. The P AX 
dosage was reduced by 100 gft and die flotation time extended to recover a cleaner rougher
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concentrate but recoveries were much lower. Adding the CMC to the grind, but omitting 
the Na2CO3 from the circuit, improved recoveries but they remain lower than Test 24 
where CMC is added to the conditioner. The results are condensed in Table 10.
Table 10: Point of Ri Addition

lest
Add

24 
Ro 

Cond

21 
PG

29. 
PG 
No

NtaCQs

Product
ScavConc 
ScavTafl
Head(cafc)
ScavConc 
ScavTafl
HradCralr)
ScavConc 
ScavTafl
HeadCcafc)

Wt
*,

22.5 
77.5

-

9.6 
90.4

-

16.2 
83.8

—

Au

1.92 
0.14

0.54

4.00 
0.24

0.60

2.42 
0.17

0.53

A 
Pt

2.11 
0.13

0.58

3.89 
0.18

0.54

2.60 
0.17

0.56

ssays,' 
Pd

40.7 
2.05

10.7

74.4 
2.72

9.63

52.8 
2.20

10.4

fc, g/t
Ni

0.63 
0.093
0.21
1.20 
0.11
0.21

0.85 
0.11
0.23

Cu
0.68 
0.029
0.17
1.30 
0.038
0.16

0.88 
0.029
0.17

Au
79.9 
20.1

-

64.0 
36.0

-

74.0 
26.0

-

1b 
Pt

82.5 
17.5

-

69.8 
30.2

-

75.2 
24.8

m

Distribution
Pd

85.2 
14.8
-

74.5 
25.5

-

82.3 
17.7

-

Ni

66.2 
33.8

-

53.7 
46.3

-

59.9 
40.1

-

Cu
87.1 
12.9

-

78.6 
21.4

-

85.5 
14.5

-

A polished thin section was prepared from Test 28 scavenger tafling to deter
minerals remaining. AT| nnp - opaqpc miiM*ra1g nfesent WTfg

die nature
1!? *n

silicate particles ranging in size from 15 micrometres to less man 4 micrometres. At least 
5^ of Ac rickd is likdy to be present in a silicate rained
Chlorite is present in the tafling; electron probe analysis would be required to prove the 
pn*amcg nf mrfcfi in chlorite. The complete report is contained m Appendix 2.

Two tests were performed to simulate flash flotation. The minus 10 mesh feed was ground 
for 5 minmes in Test 34 and 2 minutes in Test 35, Flash Cone l was floated with 50 gft 
PAX and 25 g/t Aero 3501. The tailings were ground for 10 and 5 minutes respectively, 
and a second flotation stage perfonned with 100 g/t PAX and 50 gft Aero 3501. This 
tailing was ground for 10 and 5 minules respectively and floated for 30 minules with staged 
collector additions. CMC was added to all grinds in Test 35. The results are summarized 
in Table 11.
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Test

M 
M92

3S 
M92

** — J-- -*tTOOUCt

Flash 1 
Flash 1+2 
ScavCoDC 
ScavTaU
HeadCcalc)
Flash 1 
Flash 1+2 
ScavCooc 
ScavTaQ

HeadCcalc)

Wl%
2.4 
9.1 

20.0 
80.0

-

2.9 
4.8 

20.1 
79.9

-

Au
9.24 
4.50 
2J6 
0.1S
0.63
6.4S 
6.98 
2.46 
0.20

0.65

i 
Pt

7.17 
4.13 
2.56 
0.16
0.64
5.98 
5.49 
2.28 
0.18

0.60

issays.*
Pd

169 
86.5 
49.5 

1.86
11.4

141 
122 
45.1 

2.38

11.0

• Pi
Mi

1.93 
1.24 
0.76 
0.10
0.23
1.87 
1.69 
0.71 
0.10

0.22

Cu
3.00 
1.35 
0.76 
0.020
0.17
2.53 
2.08 
0.72 
0.027

0.17

Au
35.0 
65.1 
81.0 
19.0

-

28.1 
51.6 
75.6 
24.4

-

TM 
Pt

26.8 
59.0 
79.9 
20.1

-

28.3 
44.0 
76.2 
23.8

-

flSUKN
Pd

35.5 
69.5 
86.9 
13.1

-

36.6 
53.9 
82.7 
17.3

"

nan
Ni
19.9 
49.0 
65.5 
34.5

-

23.9 
36.7 
64.1 
35.9

-

Cu
42.7 
73.6 
90.5 
9.5
-

433 
60.4 
87.0 
13.0

-

Overall grades and recoveries are similar to previous tests. Earlier staged rougher floats 
indicated 70 to 8036 of die PGM minerals, SOft of the nickel and 80 to 8596 of the copper 
are recovered in the first 3 lo 5 minutes flotation. . It would be difficult to determine, on a

ry Scale if flpyh flotation *"O"M bf- b^nrfirial and if 3 final gffn

be produced.

3.0

The rougher conditions were held constant white die effect of regrind fineness and 
deiaessant selection were investigated. .

3.1 Poyrind

The effect of fineness of cleaner circuit feed size is compared in Table 12 and Figures 12 
and 13.
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ISA
Reg

26 
59PG 
No 
Reg

21 
68PG 
No 
Reg

2S. 
86 
No 
Reg

H 
90PG 
No 
Reg

12 
90PG

20 
Min. 
Reg
I& 

90PG 
40 

Min. 
Reg

Product

SlhdConc 
44 Q Cone 
3idaConc 
2nd Q Cone 
1st Q Cone 
ScavConc 
ScavTafl

HcaKcalc)
4th Q Cone 
3rd Q Cone 
2nd Q Cone 
1st Q Cone 
ScavConc 
Sew Tail

Head(cafc)
4thaConc 
3rd Q Cone 
2nd Q Cone 
1st Q Cone 
ScavConc 
ScavTafl

IfcvKcalc)
2nd Q Cone 
1st Q Cone 
ScavConc 
ScavTaU

Head(cak)
2nd Q Cone 
1st Q Cone 
ScavConc 
ScavTaQ

HeaiKcaJc)
2nd Q Cone 
1st Q Cone 
ScavConc 
ScavTafl

HeadCcalc)

Wk 
%

3.5 
6.0 
7.7 
9.9 

14.2 
223 
77.7

-

9.0 
10.6 
12.4 
16.2 
22.5 
77.5

-

5.8 
7.2 
9.2 

12.8 
22.6 
77.4

-

8.6 
liS 
27.8 
722

-

7.1 
10.8 
24.7 
753

-

5.4 
103 
28.8 
71.2

-

Au

10.2 
6.45 
5.29 
4.23 
3.11 
2.07 
0.19

0.61
4.28 
3.78 
3.31 
2.61 
1.92 
0.14
0.54

7.13 
5.89 
4.76 
3.48 
2.05 
0.16
0.59
4.71 
335 
1.60 
0.11
0.52

6.91 
4.66 
2.15 
0.15

0.64

8.89 
4.81 
1.81 
0.13

0.62

Ass 
Pt

926 
6.05 
5.08 
4.13 
3.07 
2.07 
0.16

0.59
4.71 
4.12 
3.61 
2.86 
2.11 
0.13

0.58
7.61 
6.35 
5.17 
3.80 
2.24 
0.16
0.63

531 
3.78 
1.81 
0.13
0.60

635 
436 
2.03 
0.13

0.60

8.12 
4.51 
1.75 
0.10
0.57

ays.%. 
Pd

181 
115 
94.8 
76.8 
57.0 
383 
2.26

10.3
91.0 
79.4 
69.6 
55.2 
40.7 

2.05
10.7

136 
113 
92.0 
67.7 
40.0 

2.05
10.6

102 
72.5 
34.7 

1.70
10.9

120 
83.2 
38.5 

1.93

11.0
145 
81.1 
31.6 

1.56

10.2

eft. 
Ni

2.62 
1.66 
1.38 
1.14 
0.88 
0.63 
0.097
022
1.27 
1.12 
1.00 
0.81 
0.63 
0.093
0.21
1.94 
1.63 
134 
1.02 
0.65 
0.10

022
1.43 
1.05 
0.57 
0.099
023

1.70 
123 
0.61 
0.099

023

2.03 
1.21 
0.54 
0.096
0.22

Cu

327 
2.05 
1.67 
1.34 
0.97 
0.65 
0.031
0.17

1.55 
134 
1.17 
0.92 
0.68 
0.029
0,17
237 
1.96 
1.58 
1.15 
0.68 
0.026
0.1-7

1.76 
1.24 
0.59 
0.022
0.18

2.11 
1.43 
0.65 
0.021

0.18

2.62 
1.43 
0.55 
0.020
0.17

Au

57.7 
63.6 
66.6 
68.9 
722 
75.8 
242

-

71.5 
743 
75.9 
78.0 
79.9 
20.1

-

70.5 
72.6 
742 
75.9 
78.9 
21.1

-

77.8 
79.8 
84.8 
152

-

762 
77.9 
82.5 
17.5

-

773 
80.8 
85.0 
15.0

-

%Diso 
Pt

54.5 
59.0 
62.6 
66.8 
713 
75.9 
212

-

74.0 
76.0 
77.7 
803 
82.5 
17.5

-

70.1 
72.9 
75.1 
77.1 
80.4 
19.6

-

76.9 
79.1 
843 
15.7

-

752 
783 
83.7 
16.3
-

75.6 
812 
87.6 
12.4

-

ibuiioi 
Pd

60.7 
64.3 
67.8 
72.1 
76.6 
81.1 
17.1

-

76.5 
78.6 
80.3 
83.0 
852 
14.8

-

74.1 
76.9 
792 
81.5 
85.1 
14.9

-

80.7 
83.1 
88.7 
11.3

-

77.7 
81.7 
86.7 
133

-

76.0 
82.1 
89.1 
10.9

-

i
Ni

42.1 
46.3 
49.3 
52.7 
57.8 
65.0 
35.0

-

53.7 
55.8 
57.8 
61.5 
66.2 
33.8

-

50.4 
52.7 
55.1 
58.3 
65.4 
34.6

-

54.0 
57.4 
68.8 
312

-

53.4 
58.4 
67.0 
33.0

-

483 
55.6 
69.6 
30.4

-

Cu

66.8 
72.9 
76.0 
78.6 
81.6 
85.7 
14.3

-

80.1 
81.6 
83.0 
85.0 
87.1 
12..9

-

79.4 
81.8 
83.5 
85.2 
88.4 
11.6

-

84.5 
86.2 
91.2 
8.8
-

84.7 
87.0 
91.1 
8.9
-

81.5 
85.8 
91.7 
8.3
-
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Although there are differences in die primary grind fineness in this series of tests, die 
results indicate that die metals recovery increases wim finer cleaner circuit feed size up to 
approximately 85% minus 200 mesh.

3.2 Depressants

To determine die effect of various depressants, die ronghers were floated without 
depressant, followed by cleaning using Aqnalon's CMC-T, Qgih've's WC9S24, Aqualon's 
PA MED or a SQl/Jagaar MOD depressant system. Table 13 presents die results.

1st
Dcp

2Q 
CMC 

Cm 
CTng 
only)

21we
9524

22 
PA 

MED

22 
Jaguar 
MOD 
with 
SQ2

DbVwlMM*noQuct
2nd Q Cone 
1st CI Cane 
ScavCanc 
ScavTafl
HeadXcalc)
4tndCooc 
3idaCaoc 
2nd Q Cone 
1st CI Gone 
ScsvConc 
ScsvTaU
HeadCcalc)
4mClCanc 
3idaCooc 
2nd Q Cone 
1st Q Cone 
ScavConc 
ScavTafl
Head(calc)
4th Q Cone 
3nfaCanc 
2nd Q Cane 
1st Q Cone 
ScavCanc 
ScavTafl
Head(calc)

Wt 
%
10.6 
16.1 
27.4 
72.6

-

5.2 
7.1 

10.8 
16.4 
29.4 
70.6

-

4.3 
5.7 
8.1 

14.0 
27.0 
73.0

-

1.9 
2J 
3.7 
7.5 

26.8 
73.2

-

Au

4.13 
2.80 
1.72 
0.12

0.56

9 JO 
7.07 
4.86 
329 
1.90 
0.14

0.66

9.24 
7.23 
5.26 
3.21 
1.76 
0.13

0.57

14.5 
123 
929 
5.23 
1.70 
0.21

0.61

A 
Pt

4.19 
2.88 
1.76 
0.11

0.56

8.00 
6.21 
434 
2.97 
1.73 
0.15

0.62

932 
731 
536 
3.29 
1.81 
0.12

0.58

13.4 
12.1 
9.45 
5.43 
1.84 
0.12

OJ8

ssays.4 
Pd

78.0 
53.7 
32.8 

1.64

10.2

150 
116 
80.8 
55.1 
32.1 

1.71

10.6

171 
134 
98.4 
61.0 
33.6 

1.76

10.4

257 
227 
176 
101 
34.5 

1.84

10.6

• gA 
Ni

1.18 
0.85 
0.56 
0.097

0.22

2.18 
1.70 
122 
0.87 
0.54 
0.093

0.23

2.56 
2.01 
1.50 
0.97 
0.58 
0.10

0.23

3.55 
3.16 
2.47 
1.48 
0.57 
0.10

0.22

Cu

1.37 
0.93 
0.57 
0.023

0.17

2.74 
2.10 
1.46 
0.99 
0.57 
0.025

0,19

3.12 
2.42 
1.76 
1.07 
0.58 
0.023

0.17

4.26 
3.83 
2.98 
1.72 
0.57 
0.022

0.17

Au

78.2 
80.7 
84.4 
15.6
-

74.1 
76.8 
79.7 
82.0 
84.9 
15.1

-

69.7 
72.6 
74.8 
78.9 
83.4 
16.6

-

44.9 
50.9 
56.4 
64.6 
74.7 
25.3

-

Ibl 
Pi

78.7 
82.2 
85.8 
14.2

-

68.0 
71.9 
76.0 
78.8 
82.8 
17.2

-

69.8 
72.8 
75.7 
80.1 
84.8 
15.2

-

43.5 
52.7 
60.2 
70.2 
84.9 
15.1

-

)isttibu 
Pd

80.9 
84.8 
88.3 
11.7
-

73.8 
77.5 
81.8 
84.8 
88.6 
11.4

-

713 
74.2 
773 
82.7 
87.6 
12.4

-

45.7 
54.1 
613 
71.9 
873 
12.7
-

ition 
Ni

55.6 
61.0 
68.6 
31.4

-

50.5 
53.7 
58.4 
62.8 
70.9 
29.1

-

48.0 
50.1 
53.1 
59.2 
683 
31.7

-

29.7 
35.4 
40.6 
49.4 
67.4 
32.6

-

Cu

84.3 
87.2 
903 
9.7
-

77.1 
80.6 
84.5 
86.9 
90.5 
9.5
-

77.0 
79.5 
81.8 
85.9 
90.4 
9.6
-

47.2 
56.9 
64.8 
75.8 
90.5 
9.5
-
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There was very little difference between the two Aqualon carboxymethyl cellulose products 
and Ae wheat dextrin WC9524. The SO^guar system was not as effective.

The 4th cleaner concentrate from Test 23 was submitted for a NaOH fusion to isolate 
palladium f or examination. Prior to fusion, vysotskite (Pd, Pt, Ni, S), kotulskite (Pd, Pt, 
Te, BQ and braggite (Pd. Pt, Ni)S were identified in me concentrate. Unfortunately me 
fusion was not successful in isolating the PGE minerals. The fun report is contained in 
Appendix 1.

3.3 Rewae Flotation

The rougher concentrate was reground and conditioned with 1625 g NaiS/t of feed to 
depress me sulphides. The from product was conditioned with another 813 g Na2S7t of 
reed and recleaned. Complete depression of the sulphides was not achieved.

Id: Flotation

Test
31

Product

2nd Q Froth 
2nd Q Cell 
1st CI Froth 
1st d Cell 
Scav Froth 
ScavCefl
HM*K™V)

Wt*k

1.7 
4.8 
6.6 

11.7 
18.2 
81.8

-

An

10.7 
1.94 
4.25 
0.94 
2.13 
0.16

0.52

A
Pt

10.0 
2.76 
4.65 
1.09 
2.37 
0.17

0.57

ssays,* 
Pd

229 
55.2 

101 
17.6 
47.6 
2.16

10.4

• g*
Ni

2.80 
0.95 
1.44 
0.44 
0.80 
0.099
0.23

Co
2.72 
0.99 
1.45 
0.45 
0.81 
0.030
0.17

An

35.6 
18.1 
53.7 
21.1 
74.8 
25.2

-

* 
Pt

30.1 
23.3 
53.4 
22.2 
75.7 
24.3

-

|*)jStrib"rim
Pd

37.9 
25.5 
63.4 
19.7 
83.1 
16.9

-

Ni

21.3 
20.3 
41.6 
22.6 
64.2 
35.8

-

Cu

27.3 
27.8 
55.2 
30.5 
85.7 
14.3

-

3.4 Nafl in Criml

*1* O1 Ni deposits n floated in a
brackish solution (site water) or in sodium chloride solution. In Test 26 the final cleaner 
was performed in a HWb Nad solution. The from appearance improved. A full test was 
conducted on each ore type where die primary grind was performed in a Nad solution. 
The CMC and Na2COs were both omitted from the reagent balances. The results are
compared with tests using CMC in the primary grind. The results are presented in Table 
15.
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Tnhle 15: Effect of NaCI

Test

34

Roby 
Zone

22 Roby
7ew.

59, 
Nad

22 
M92

M92
2.5% 
Nad

Product

4th d Cone 
3rd d Cone 
2nd Q Cone 
1st CI Cone 
ScavCoDc 
ScavTafl
Head(calc)
3rd Q Cone 
2nddCooc 
1st d Cone 
ScavCooc 
ScavTafl

HcaoXcak)
4th d Cone 
3rd d Cone 
2nd d Cone 
1st d Cone 
ScavConc 
ScavTafl

HeadCcalc)

SiddCooc 
2nd d Cone 
1st CI Cone 
ScavConc 
ScavTail

Ifcadtcalc)

Wl
%

0.8 
0.9 
1.0 
2.3 
7.8 

922
-

1.1 
1.4 
3.7 
9.2 

90.8
-

1.8 
2.0 
2.6 
6.0 

162 
83.8

-

5.2 
7.0 
9.5 

18.4 
81.6

-

Aa

20.3 
19.1 

16.6 
7.60 
2.56 
0.12
0.31

22.9 
18.0 
7.52 
3.20 
0.12

0.40
17.1 
15.4 
12.5 
5.95 
2.43 
0.17

0.53
7.07 
537 
4.11 
2JZ3 
0.15

0.53

Pt

18.7 
17.7 
15.5 
7.19 
2.47 
0.11
0.30

15.8 
12.6 
5.69 
2.51 
0.10

0.32
14.9 
13.7 
11 J 
6.08 
2.60 
0.17

0.56
7.71 
5.97 
434 
2.52 
0.14

0.58

Assays 
Pd

163 
154 
135 
62.1 
21.0 
0.67
2.26

132 
105 
48.3 
21.0 
0.62

2.50
332 
303 
250 
127 
52.8 
220

10.4

156 
120 
90 
50.0 

1.87
10.7

•*,yira
7.27 
6.91 
6.12 
2.90 
1.03 
0.057
0.13
5.20 
4.31 
225 
1.02 
0.059

0.15
4.50 
4.12 
3.42 
1.86 
0.85 
0.11

0.23
2.16 
1.72 
135 
0.79 
0.095
0.22

Co

11.0 
10.3 
8.91 
3.99 
126 
0.036
0.13
9.53 
7.46 
3.10 
1.28 
0.033

0.15
6.12 
5.57 
4.56 
230 
0.88 
0.029

0.17
2.64 
2.00 
1.50 
0.81 
0.019
0.16

S

—

-

21.0 
17.0 
7.63 
3.80 
0.05
0.40

-

-

15.2 
11.8 
8.96 
4.91 
0.04
-

Au

52.9 
53.8 
54.4 
56.6 
64.5 
35.5

-

61.7 
62.9 
68.1 
73.1 
26.9

-

58.1 
593 
61.1 
67.6 
74.0 
26.0

-

68.5 
70.7 
73.4 
77.0 
23.0

-

Pt

51.3 
52.6 
53.7 
56.5 
65.7 
34.3

-

53.3 
55.3 
64.6 
71.9 
28.1

-

47.9 
50.1 
53.7 
65.6 
75.2 
24.8

-

68.9 
72.5 
74.7 
80.2 
19.8

-

*Ul
Pd

58.5 
59.7 
60.9 
63.7 
72.7 
27.3

-

57.3 
59.6 
70.7 
77.5 
213

-

57.6 
59.6 
62.6 
73.8 
823 
17.7

-

75.3 
78.8 
81.2 
85.8 
14.2

-

xnouD 
Ni

443 
45.6 
46.9 
50.5 
603 
393

-

383 
41.4 
55.8 
63.7 
36.3

-

353 
36.7 
38.8 
48.9 
59.9 
40.1

-

50.2 
54.2 
57.5 
65.1 
34.9

-

jn 
CD

67.6 
683 
68.9 
703 
74.9 
25.1

-

70.0 
71.2 
76.7 
79.8 
20.2

-

65.9 
68.0 
71.0 
79.6 
85.5 
14.5

-

83.1 
85.7 
87.1 
903 
93
~

S

-

-

57.8 
60.7 
70.7 
88.5 
11.5

-

-

84.0 
88.4 
91.2 
963 

3.5
-
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160

.- 150
Za 140

120

OS HO
* 

100

90

—O— Test 33 - M92, 239, N*d 
Test29-M92 
Test 30-RZ 
Test32-RZ,5*.NaCl

5 10 15 20 
Concentrate Grade, 36Cu * Ni

25

270

l 2"
230

210

190

170

150

•O-

O 50 100 150 200 250 300 350 400 450 500 
Concentrate Grade, g/t Au+Pt+Pd

Rffferft nf Mad nn ffJatJnmn ftmnp M*trfg FiotatfoB

The metallurgical response of the two composites is similar. AU metal recoveries improved 
when grinding was performed in Nad solutions.

*™* •t*p^ft***T miiMi mg pnmyry jti iiul was pClJOIillCd m SOflllllU

chloride solution.
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4.0 Testwork on Tallinn

4.1 Settling Tests

The settling characteristics of flotation rougher tailings from Test 31 were mvestigated. 
Small pulp samples were used to scope flocculants and the best flocculant tested at various 
lime - pH levels. The results are presented hi Table 16.

Test

SI
S2
S7
S3
S4
S3
S6
S8
S9
S10

racoi 
156
**

0
0
0
5
5

10
10
15
15
15

pH

8.2
10.4
12.0
8.2

10.0
8.2

10.0
8.2

10.0
11.7

*6S
Initial

23.4
23.4
23.4
27.4
28.4
27.4
28.4
27.4
28.4
28.4

olids 
Final

66.1
65.4
68.0
65.3
64.8
65.6
64.5
65.0
64.2
63.7

Feed Co 
Rate*

0.33
0.33
0.53
0.38
0.42
0.54
0.63
0.87
0.93
0.62

ne. Zone Area**

0.35
0.35
0.22
0.24
0.20
0.17
0.13
0.10
0.10
0.13

^n ii m I B IIM-MM TMMM.

Rate*

0.10
0.09
0.10
0.10
0.10
0.11
0.10
0.11
0.09
0.10

Area**

0.50
0.50
0.37
0.39
0.37
0.34
0.30
0.25
0.23
0.28

*
**

sters per hour
square meter per tonne of dry solids per 24 hours (no safety factor applied)

At natural pH, with ^0 g Percol 156/t die supernatant R rimd cloudy after 24 hours.
The snpernatam clarity hnproves at pH ^10 with or withom flocculant At pH 11.7 with 
15 g Pttcol 156/t the solution ckarcd rapidly.

The supernatant from Test S10 was decanted and submitted for analysis. The results are 
presented in Table 17.
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Cii.ndla n^fViriniSiinoampic ueauujuuii

RemthiE
1 .Iflln mArl ^

mr

0.2
0.1
0.05
0.01
0.2
O.OS
0.05
0.05
0.05
0.05
0.10
0.05.
0.1
0.10
0.05
0.2
0.1
2
0.1
0.5
0.1
0.2
0.1
0.05 
1.0

Plfmffif

Al
As
Ba
Be
Ga
Cd
Co
Cr'
Cu
ft
Mg
Mi
Mo
Na
Ni
P

Pb
S
Sb
Se
Si
Sn
Tc
Zh

Concentration*
Taflmfr Py-rant

TestSlO

1.0
•cO.l
•cO.05
•c0.01

120
•cO.05
•cO.05
•cO.05
•cO.05
•cO.05

0.10
*c0.05
•00.1
37
•d).05
•cO.2
•dU
67
^.1
^.5
12
•cO.2
*c0.1
*cO.OS 

300

* AH results arc reported in mg/L. Some detectkm limits may be elevated due to
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CONCLUSIONS

The lower grade Roby Zone sample has a Bond Work Index of 18.6, Composite M92 
would grind slightly finer with identical power input with a Bond Weak Index of 153.

The optimum primary grind for Composite M92, based on this investigation, is 
minus 200 mesh. A rougher concentrate regrind of ^ 859b minus 200 mesh is 

prior to cleaning.

In one test a gravity concentrate was recovered by tabling prior to flotation. This 
concentrate was upgraded on the Mozley separator to 74 g/t Au, 20.5 g/t Pt and 402 g/tPd. 
Gold recovery was 27%t Pt and Pd recoveries were <10%.

Flash flotation may be applicable. This is difficult to simulate on a laboratory scale. 
Results obtained were y"*n*r to balch staged rougher flotation. A unit recovery cell could 
be included in a pilot scale investigation.

FrrKhffr perfofnyy ** *i*** diffiepit ̂  ffiqjfipfp in balch fahonitiory tffsft. Our tests indicate 
MIBC and DF250C performed better man TEB. Pilot scale testing would be required for

Using Na2S as an activator was beneficial to recoveries. Further testwork would be 
required to optimize the addition rate. Test results irtk^ 175 gft is preferable to 375 g/L

Grinding in a Nad solution improved results, mcreasing recoveries of all metals. The pulp 
thickening characteristics were also improved. However, a Nad solution would be 
corrosive to equipment Further testwork would be required to determine the lower limit of 
NaQ which would improve die metallurgical response or if an alternate less corrosive
f fafniffll fan hg snlHHMulKMl far NflCI .

The addition point for CMC seems to be critical fix adequate dispersion or talc depression. 
The CMC was much more effective when added to the final 5 minutes of the grind man 
when *AAf*t to H^ rougher conditioner

Na2CO3 was of little benefit as a pulp dispersant and flotation at natural pH appears to be 
preferable.
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Several collectors were tested. Potassium amyl xanmate with a (lithiophosphate as a 
secondary collector performed the best The dodecyl mercaptan, P3, was only tested in the 
Nad circuit and should be evaluated in the standard tirciriL

Further batch testwork should emphasize improving die cleaner circuit performance to 
improve final concentrate grade white maintaining or improving final recovery. Cycle tests 
should be performed to determine die disposition of the metals in die cleaner tailings.

Goncln
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SAMPLE PREPARATION

On January 20,1992 10 bags containing approximately 200 kilograms of Roby Zone ore 
were received under our reference number LR9238328. The sample was air dryed, 
blended and crushed to nominal 10 mesh. Head samples were removed for analysis, 

tlogy and size analysis. Forty 2 kilogram charges and three 40 kilogram charges
were stored in 2 boxes and l barrel at minus S0 C. This composite was rejected for 
flotation testwodc because of low PGM content (0.3 g/t Au, 0.29 g/tPt, 2.4gft Pt).

Mesh SizerfvWt\iyjfx)
* 10

14
20
28
35
48
65

100
150
200
270
400

- 400

Micron
SJTp

1.651
1,168

833
589
417
295
208
147
104
74
53
38

- 38

Total

rO Rell""*"

Individual
4.2

22.8
16.4
12.8
8.2
6.7
4.9
4.3
3.3
2.7
2.1
2.4
9.1

100.0

Cumulative
4.2

27.0
43.4
56.1
64.4
71.1
76.1
80.4
83.7
86.4
88.5
90.9

-

-

% Passing

95.8
73.0
56.6
43.9
35.6
28.9
23.9
19.6
16.3
13.6
11.5
9.1-
-
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On February 5,1992 16 bags containing approximately 2400 kilograms of drill chips were 
received under our reference number LR9238472. The samples were individually crashed
to nominal 1/4 inch. Head samples were removed from each h*g for analysis.

Sample Number Assays, tt. g/t
	Cn Ni An Pt Pd

92 Ml 28841A 0.058 0.10 0.67 1.03 20.4
92 Ml 28841B 0.058 0.10 0.40 1.00 20.8
92 Ml 28842 0.040 0.096 0.36 0.76 16.5
92 Ml 28843 0.025 0.096 0.25 0.93 22.2

92 M2 28845 A 0.14 0.18 0.30 0.35 5.28
92 M2 28845 B 0.18 0.24 0.96 0.44 6.01
92 M2 28846 A 0.34 0.48 0.75 0.64 11.9
92 M2 28846 B 0.30 0.42 0.73 0.62 12.0
92 M2 28847 A 0.17 0.20 0.51 0.33 4.35
92 M2 28847 B 0.23 0.35 0.53 0.55 8.03

92 M3 38849 A 0.16 0.19 0.55 0.41 7.08
92 M3 38849 B 0.15 0.18 0.50 0.49 8.70
92 M3 38850 A 0.092 0.12 0.23 0.44 8.45
92 M3 38850 B 0.10 0.13 0.33 0.43 8.31
92 M3 38851A 0.081 0.13 0.32 0.76 16.6
92 M3 38851B 0.10 0.14 0.37 0.65 14.3

All 92 Ml samples were excluded from Composite M92. they remain at mums 1/4 inch in
Cold iMfyflffffi '1/Pff i^iiMiiiiiiff iffljRS WHC CfflHDiUftfl fllKI GmSoCO tO flQDUD&l IIHfHB 10 IliCSIK

A head sample was removed for analysis and size analysis. Twenty 2 kflogram charges 
and eight 40 kilogram chaiges were stored in 2 barrels at tn"tnf 50 C. This composite was 
used tor flotation testwork.
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le r ,omposite

Mesh Size
CTyter)

* 10
14
20
28
35
48
65

100
150
200
270
400

- 400

Micron
Size

1.651
1,168

833
589
417
295
208
147
104
74
53
38

- 38

Total

TV RffrP^^^^^
Individual

3.2
13.2
10.S
9.2
7.2
7.1
6.2
5.8
4.9
4.3
4.0
4.1

20.2

100.0

fiHTinlflj | vf

33
16.4
26.9
36.2
43.3
50.4
56.6
62.4
67.3
71.6
75.7
79.8

100.0
-

% Passing

96.8
83.6
73.1
63.8
56.7
49.6
43.4
37.6
32.7
28.4
24.3
20.2

-

-
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Ca(OH)2
Na2
SQ2

CuSQ4*5H2O 
Nad

Acrofloat208 
promoter 
Aero 3477 
promoter 
Aero 404

Aero 3501
promoter
PennfloatS

SIPX 
PAX

MIBC
DF250C
TEB

WC9S24 
FAMED 
CMC7LT

Jaguar MDD 

Pocol 156

REAGENTS

Calcium Hydroxide 
Sodhm Carbonaie 
Sulphur Dioxide H2SQ3 
Sodium Sulphide 
Copper Sulphate 
Sodium Chloride

Dithiophosphate collector 

lithiophosphate collector

Ditiriophosphaie

DodecylMexcaptai cnlbv^nr

Sodium

MedtyllsoButylCariHDol 
poty gljrcol Aotliei 
Triethoxy butane fiother

Carboxyl Methyl Cellulose 
Carboxyl Methyl Cellulose

Amonic poryacrdamidc 
floccnlant

Nymoc Chemicals 
Rsher Scieiilific

Nymoc fhgmtMii*
Mynmg fThymiraly

Cyanamid

Cyanamid

Cyanamid

Cyanamid

Pennwatt

Hbechst

f!If .

Dow 
Stanfroth

Ogffivc
Aqnalon
Aqnalon

ffiTek 

Allied Colloids
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Percol611 Aniomcpolyacrylamidc Allied CoUoids 
flocculant, veiy high molecular wt

PbrcolSSl Noo ionic polyactylamide Allied Colloids 
floocnbDt

Ptrcol352 Cationkpolyaayiamkfc Allied CoDoids 
floccolant. low molecular wt

Ftercol368 Catiomcpolyacr^amide Allied Colloids
flOCCIllBDt. high "HEVy^flT Wt
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DETAILS OF TESTWORK

DettibofTanraik



Camp M92 - Calculated Heads fiomTestwodc

Au Pt Pd Ni Cu S

0.65 0.60 11.0 0.22 0.17
0.63 0.64 11.4 0.23 0.17
0.53 0.58 10.7 0.22 0.16 0.93
0.52 0.57 10.4 0.23 0.17
0.53 0.56 10.4 0.23 0.17
0.60 0.54 9.63 0.21 0.16
0.61 0.59 10.3 0.22 0.17
0.59 0.63 10.6 0.22 0.17
0.54 0.58 10.7 0.21 0.17
0.61 0.58 10.6 0.22 0.17
0.57 0.58 10.4 0.23 0.17
0.66 0.62 10.6 0.23 0.19
0.56 0.56 10.2 0.22 0.17
0.64 0.60 11.0 0.23 0.18
0.62 0.57 10.2 0.22 0.17
0.52 0.60 10.9 0.23 0.18
0.69 0.63 10.7 0.23 0.18
0.62 0.63 11.0 0.23 0.19
0.63 0.55 10.7 0.23 0.18
0.66 0.57 10.9 0.21 0.18
0.57 0.54 10.5 0.23 0.18
0.56 0.57 10.5 0.23 0.17 0.88
0.53 0.58 11.0 0.23 0.18 0.88
0.52 0.59 10.8 0.23 0.18 0.87
0.56 0.56 10.8 0.23 0.18 0.89
0.55 0.56 10.4 0.24 0.18 0.87
0.54 0.55 10.6 0.24 0.18 0.90
0.52 0.55 10.5 0.22 0.17 0.88
0.53 0.56 10.9 0.24 0.18 0.92
0.58 0.55 10.1 0.23 0.18 0.94
0.55 0.58 10.5 0.22 0.19 0.90
0.62 0.55 10.1 0.25 0.20 0.89

0.58 0.58 10.6 0.23 0.18 0.90 Average
0.69 0.64 11.4 0.25 OJO 0.94 High
0.52 0.54 9.63 0.21 0.16 0.87 Low

0.050 0.028 0.346 0.009 0.009 0.023 StdDev



LAKEFIELD RESEARCH

Standard Bond Ball Mm Griodabffity Test

Project No. 4255 

Sample: Roby Zone

Produce Nfinus 10 Mesh Dale: 22-May-92

Purpose:

Procedure

Results:

Tn far, hall mill gfindpfrilify nf frc sample m tprmy nf a Bqnj
wikt mOCX niimof J" .

The equipment and procedure duplicate the Bond metfaod for 
detennimng baD null work indices.

Mesh of g""^: ISO mesh 
1256 gramsTest feed weight (700 mL):

Eqpnvafcntto: 1794 kg/rn^ atMmus6mcsh
Weight % of the undersize material m the ball mffl feed 163 %

undenize product for 100% cncalatmg load: 359 grams

Average fa last trm* stages = 360 g: 249 %circ^Jladon

CALCULATION OF A BOND WORK INDEX

BWI
O23 O82

Pl^KX^passmgsizeofmeproduct 
Gfp s Gnuns per revolntion 
P80 s 80%passmg size of product

104 
1.06 gnmi*

78 microns 
128 microns

BWI

GmperiaD 

18.6 (metric)



Grindability Test Data Project No. 4255 Sample: Roby Zone

Stage
No.

1
2
3
4
5

Revs

150
228
286
291
280

New
Feed

(grams)

1,256
398
311
347
368

Undersize
In

Feed
(grams)

205
65
51
57
60

To Be
Ground
(grains)

154
294
308
302
299

ITSize
In

Product
(grans)

398
311
347
368
364

Undersize Product

Total
(grains)

193
246
296
311
304

Per Mill
Rev

(grams)

1.29
1.08
1.04
1.07
1.09

Average for Last Three Stages s 1.06

FeedKSO

S 
Mesh

6
8
10
14
20
28
35
48
65
100
150
200
270
400
Pan

Total

K80

ize 
lim

3327
2362
L651
1,168
833
589
417
295
208
147
104
74
53
38
-38
-

1328

Weight 
grams

0.0
0.0
42
22.8
16.4
123
92
6.7
4.9
43
33
2.7
2.1
2.4
92

100.0

%Rl 
Individual

OJO
0.0
42
22.8
16.4
12.8
92
6.7
49
43
33
2.7
2.1
2.4
92

10010

stained
f jfffififnm^fnMt

0.0
OX)
42
27.0
43.4
562
64.4
71.1
76.0
803
83.6
863
88.4
90.8
100.0

m

iO A iafSSlDff

TlPffllrfltl'fl

100.0
100.0
95.8
73.0
56.6
43.8
35.6
284
24.0
19.7
16.4
13.7
11.6
92
0.0
-

-

Product K80

Si 
Mesh

48
65
100
150
200
270
400
PanTOM
K8f

ae
|tn|

295
208
147
104
74
53
38
-38
-

78

Weight

0.0
0.0
0.0
3.7

27.8
24.4
183
68.4
142*

fnriividnftl

OX)
0.0
0.0
2.6
193
17.1
12.8
48.0
100J

Cumulative

0.0
0.0
OJO
2j6

22.1
392
52.0ioao

-

flC. IttaanSai nmfassmg 
Cumulative

100.0
100.0
100.0
97.4
774
60.8
48.0
0.0

m



Project No. 4255 Sample: Roby Zone

Cumulative % Passing

i !

M

Cumutatfv

-
IProductf^

t f\

0

. TVr-rilefWfa
J^J

J-

t PH
3-1

/

r**n

/
y

'

Particle Size
P"
ly

t

H

100 1,000

Feail]

10,000



LAKEFIELD RESEARCH 

StandaidBondBaOMfflGriodabffityTest

Project No. 4255 Reduce Minus 10 Mesh Date Miy 22,1992

Sample: Camp. M92

Purpose:

Procedure: The equipment and procedure duplicate die Bond method for 
detenoiniqgbanmiDwoAmdkes.

Test Conditions: Mesh of grind: ISO mesh 
Test feed weight (700 mL): 1397 gams 
Equivalent lo: 1996 kgtoi*3 atMinns6inesh 
Weight % of tbenndenrize material in tbe ban mffl feed 32.7 % 
Weight of ondemzeprodnct for 10^ circulating toad: 399grams

Results: Average f or latt two stages ̂  396 g: 253 % emulation toad 

CALCULATION OF A BOND WORK INDEX

033 OC
PI J

PI s HXHfr passing size of die product 104 microns
Gip s Con* per revolution 1J8 grams
P80 ~ 809fr passing size of ptodoct 75 inicroig
F80s80*passingsizeofmefeed 1053

BWI~ 13J9 Omperial) 

IS J (metric)



Grindabflity Test Data Project No.4255 Sample: Comp. M92

Stage 
No.

1
2
3
4
5
6
7

Revs

150
170
170
188
164
197
195

New 
Feed

(grams)

1397
628
455
394
405
365
393

Understze
la 

Feed
(gpwnc)

457
205
149
129
132
119
129

To Be 
Ground 
(grams)

-58
194
250
270
267
280
271

ITSize 
In 

Product 
(grams)

628
455

. 394
405
365
393
398

Undersoe Product

Total 
(grams)

171
250
245
276
233
274
269

Per Mill 
Rev 

(grams)

1.14
1.47
1.44
1.47
1.42
1.39
138

Avenge for Last Two Stages s 1.38

FeedKSO

Si 
Mesh

6
8
10
14
20
28
35
48
65
100
150
200
270
400
Pan

Total

K8D

at
HIM

3327
2362
1451
1,168
833
589
417
295
208
147
104
74
53
38
-38

m

UK3

Weight 
grains

0.0
OJO
19.7
81.0
64.2
56.6
43.8
43.6
375
35.7
295
26.4
24.7
254
123.6
C12J

*Ri 
IntfvMln*!

0.0
OJO
32
132
1O5
92
72
7.1
62
5.8
45
43
4.0
4.1
2O2
lOtXi

(CttDBu
emulative

OJO
OJO
32
16.4
263
362
433
504
56.6
62.4
673
71.6
75.7
79.8
100.0

-

% Passing 
Cnmabtive

100.0
100.0
96.8
83.6
73.1
63.8
56.7
494
43A
37.6
32.7
284
243
2O2
00

m

Product K80

Si 
Mesh

48
65
100
150
200
270
400
Pan

Total

KM

at 
jim

295
208
147
104
74
53
38
-38
-

75

Weight
ffff8fftm

0.0
0.0
0.0
2A
243
211
17.0
69.8
13**

*Et 
IncEvkfanl

OJO
00
OJO
2.1
175
163
12L5
513
1000

^^L^^k^hrfl•Qs^DDO
Onnabthc

OJO
OJO
00
2.1
193
362
48.7
100.0

-

% Passing

100.0
100.0
100.0
975
801
63.8
513
00
-
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Test: l Project 4255 Date: Feb 19/92 Operator. BW

Pmpose: To repeat conditions of testwork provided by Lac des Des.

Procedure: Targeted flotation feed size SS.7% minus 200 mesh, assuming a Wi of 16 
Actual flotation feed size 60.8** minus 200 mesh

Feed: 2000 grams minus 10 mesh CompM92 

Grind: 15 minutes at o^Bsofids in die yellow ball milL

Conditions:
Stage

Primary Grind
Condition 1

2
3

Rougher 1
2

Scavenger 1
2

Eta-agents
Na2S

250

100
25

Na2CO3

2000

CMC 
7LT

400

CnSO4

250

P*
R208

10

PAX

100

100
50

DF 
250C

25
12.5
12.5
1X5

Timid w'^utcs
Grind

15

- -

Cond.

2
5
3
1
1
2
2

From

3
5
5
5

PH

8.8
10.5
10.2
10.2

10.0
-

Microns

295
208
147
104
74
53
38
-38

Mesh

48
65
100
150
200
270
400
-400
Total

Weight 
Grams

3.5
5.9
9.9
10.6
9.3
8.0
8.8

44.0
100.0

* Weight
Ind.

3.5
5.9
9.9
10.6
9.3
8.0
8.8

44.0
100.0

Cum.

3J
9.4
19.3
29.9
39.2
47.2
56.0
100.0

-

Passing

96.5
90.6
80.7
70.1
60.8
52.8
44.0

-
-

Test l



Te
st:

 
l

M
et

al
lu

iw
ic

al
 B

al
an

ce
Pr

od
uc

t 
W

eig
ht

g
IC

uN
iR

oC
on

cl
 

80
.2

2C
uN

iR
oC

on
c2

 
73

.4
SC

uN
iS

cC
on

cl
 

53
.7

4C
uN

iS
cC

on
c2

 
44

.0
SC

uN
iS

ca
vT

ai
l 

17
08

.0

He
ad

(c
alc

) 
19

59
.3

(d
ire

ct)

Co
mb

ine
d P

ro
du

cts

Cu
Ni

Ro
 C

on
e (

1+
2)

Cu
N

iS
cC

on
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6

2.1
4

0.6
2

0.1
9

0.6
2

0.4
2
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3

1.4
6

3.5
2
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5
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0.6
8

0.1
9

0.5
5

0.5
9
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1
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9
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3
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Pd 13

7
32
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22

.1
9.9

0
2.8

4

10
.1
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7

87
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16
.6
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.8
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,8/
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Ni 2.9

5
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1
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0.2
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0.1
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5
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4
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8
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4
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8
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40
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0.0
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9
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1
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3
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5.0
0

2.7
0

0.6
8

0.0
70 0.8
9

1.0
3

9.4
4

1.7
9

6.4
6

Au 47
.7

13
.7 9.5 2.3 26
.9

10
0.0 61
.4

11
.8

73
.1

Pt 47
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.7
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0.0 58
.6 6.7 65
.3

Cu 68
.4 8.1 5.7 2.
0

15
.9

10
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Test: 2 Project 42S5 Dale: Fcb 21/92 Operator BW

Purpose: To icpeat conditions of Test l and target a primary grind size of 
38.7% minus 200 mesh.

Procedure;

Red:

Grind:

Conditions:

Actual flotation feed size 47flb minus 200 mesh

2000 grams minus 10 mesh Comp M92

7 J minutes at 65t solids in the yellow ball nriU.

Stage
Reagents,

Na2S

Primary Grind! 250
Condition l|

2
3

Rougher 1
2

CraiiEMOM- 1•J^diVtiilp m 1

2
100
25

Na2C03

2000

CMC 
7LT

400

CuS04

250

tfi.
R208

10

PAX

100

100
SO

DF
250C

37^
25

-
UJS

TifflCf mmutes
Grint

7.5

Cand.

2
5
3
1
1
2
2

Rom

3
5
5
5

pH

8.8
102
102
102

10.1
10.0

Microns

1.651
1,168
833
S89
417
295
208
147
104
74
53
38
-38

Mesh

10
14
20
28
35
48
65
100
150
200
270
400
-400
Total

Weight
\jf3ms

0.6
6.1
8.9
14.0
18.3
28.1
29.5
29.2
25.7
22,1
21.0
24.5
113.8
341.8

flb Weight
Ind.

0.2
1.8
2.6
4.1
5.4
8.2
8.6
15
7.5
6.5
6.1
7.2
33.3
100.0

Com.

02
2.0
4.6
8.7
14.0
222
30.9
39.4
46.9
53.4
59.5
66.7
100.0

-

Passing

99.8
98.0
95.4
91.3
86.0
77.8
69.1
60.6
53.1
46.6
405
333
.
-

Test 2
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Test: 3 Project 4255 Date: Feb 19/92 Operator BW

Purpose: To repeat conditions of Test l but target a primary grind size of 
minus 200 mesh.

Procedure: Targeted flotation feed size JKWb minus 200 mesh

Feed:

Grind:

Conditions:

2000 giauis "ri*™* 10 mesh Comp M92

45 minutes at 65** sofids in the yellow bafl mflL

Stage
Reagents,!

Na2S

Primary Grind) 250
— onumon i

2
3

Rougher 1
2

Scavenger 1
2

100
25

Na2CO3

2000

CMC 
7LT

400

CnSO4

250

rt
A208

10

PAX

100

100
50

DF
250C

25
12^
12^
12^

1 HUrT ^^^UlnP^
Grind

45

Coni

2
5
3
1
1
2
2

From

3
5
5
5

PH

8.8
10.5
10.1
10.1

10.0
10.0

Auctions

208
147
104
74
53
38
-38

Mesh

65
100
150
200
270
400
-400
Total

Weight 
Grains

0.1
0.4
2.6
6.9
11.8
14.6
63.6
100.0

* Weight
tad.

0.1
0.4
2.6
6.9
11.8
14.6
63.6
100.0

Cum.

0.1
0.5
3.1
10.0
21.8
36.4
100.0

-

Passing

99.9
99.5
96.9
90.0
78.2
63.6
.
-

Test3
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Test: 4 Project 4255 Date: Feb 26792 Operator BW 

Purpose: To repeat conditions of Test 3 without Na2CO3.

Feed:

Grind:

Conditions:

As shown Below.

2000 grams minus 10 mesh Camp M92

45 minutes at 6536 solids in the yellow ban mflL

StageM*W0W

.
tt-?. li n. li f^rlmtA

Condition 1
2

Rougher 1
2

Scavenger 1
2

Na2S

|-™r

100
25

CMC
7LT

400

Re
CnSO4

250

agents.
R208

10

fi*
PAX

100

100
50

DF
250C

37.5
25

-
12^

Tin
Grind

45

ne, mm
Cond.

5
3
1
1
2
2

utes
From

3
5
5
5

•*u pH

Q CO.D
.x iO.+

8J2

8.7
8.7

Test 4
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Test: 5 Project: 4255 Date: Feb 26792 

Purpose: To repeat conditions of Test 3 at pH 6.5 with SO2.

Operator BW

~~ Procedure: As shown below.

Feed:

Grind:

Conditions:

20000.nuns mima 10meshCompM92

45 minutes at o^b solids in die yellow batt mflL

Stage

Primary Grind

Na2S

250
Condition li

2
3

Rougher 1
2

C/.9VM10OT 1jvaYraigra j.
2

100
25

SO2

600

150
75

CMC
7LT

400

CuSO4

250

RA
R208

10

PAX

100

100
50

DF 
250C

50
12J
12J5
12J

Time* minutes
Gnnd

45

Good.

2
5
3
1
1
2
2

Fioih

3
5
5
5

pH

8.6
6.5
6.5
6.5

6J
6.5

Test 5
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Test: 6 Project: 4255 Date: Feb 27/92 Operator BW

Purpose: To repeat conditions of Test 3 with 404 in place of A208.

Procedure: As shown below.

Feed:

Grind:

Condition

2000 grams minus 10 mesh Comp M92

45 urinates at 651b solids in die yellow ban mOL

Stage
Reagents,

Na2S

PrimaryGrindl 250
Condition 1

2
3

Rougher 1
2

Scavenger 1
2

100
25

Na2CO3

2000

CMC 
7LT

400

CoSO4
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P*
404
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^** — - --* - - - -i line* minnes
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45
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2
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5
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5
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10.0

10.0
9.9

Test 6
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Test: 7 Project: 4255 Date: Feb 27/92 Operator BW

Purpose: To repeat conditions of Test 3 with 3501 in place of A208.

Procedure: As shown below.

Feed: 2000 grams minus 10 mesh Comp M92

Grind: 45 mhint*^ at (Sto solids in the yellow ban *nai

Stage 1 Reagents,
Na2S

j
Primary Grind) 250

Condition 1
2
3

Rougher 1
2

Scavenger 1
2

100
25

Na2C03

2000

CMC 
7LT

400

CuSO4

250

eft
3501

10

PAX

100

100
50

DF 
250C

50
25

12J
1X5

Time, nmwtcs
Grind

45
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2
5
3
1
1
2
2

Froth

3
5
5
5

PH

8.7
103
10.0
10.0

10.0
9.9
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Test: 8 Project: 4255 Date: March 4/92 Operator BW

Purpose: To repeat conditions of Test 7 with SIPX m place of PAX.

Procedure: As shown below.

Feed:

Grind:

Conditions:

2000 grams mums 10 mesh Comp M92

45 minutes at 65flb solids in the yellow ban mffl.

Stage

Primary C?p*Mf
Condition 1

2
3

Rougher 1
2

Scavenger 1
2

Reagents,
Na2S

250

100
25

Na2CO3

2000

CMC 
7LT

400

CuSO4

250

F*
3501

10

SIPX

100

100
50

DF
250C
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25

12^
Ii5

"1'pnffi minutes
Grind

45

Cond.

2
5
3
1
1
2
2
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3
5
5
5

PH

8.5
10.3
10.0
9.9

9.9
9.8

Test 8
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Test: 9 Project: 4255 Date: March 4/92 Operator BW 

Purpose: To repeat conditions of Test 7 with MIBC in place of DF250C

mcoumc. As shown below.

Feed: 2000grams annas 10meshCompM92 

Grind: 45 minutes at 65% solids in the yellow ban mffl.

Conditions:
Stage

Reagents,
Na2S

Piumry Grind
Condition 1

2
3

Rougher 1
2

Scavenger 1
2

250

100
25

Na2C03

2000

CMC 
7LT

400

CuSO4

250

t/t
3501

10

PAX

100

100
50
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50
Ii5
12.5
L15

"i in^c fninnffffls
Grind

45

Cond

2
5
3
1
1
2
2

Froth
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5
5
5
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8.6
10.2
10.0
10.0

10.0
10.0

Test 9
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Test: 10 Project 4255 Date: March 4/92 Operator BW

Purpose: To repeat conditions of Test 7 with TEB in place of DF250C.

Proceomc: As shown below.

Feed- 

Grind: 

Conditions:

2000 grams imimy 10 "flfo Comp M92

45 mhndcs at 65% solids in die yellow ball mflL

Stage

Primary Grind
Condition 1

2
3

Rougher 1
2

Scavenger 1
2

Na2S

250

100
25

Na2CO3

2000

CMC 
7LT

400

CuSO4

250

F*
3501

10

PAX

100
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50
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12J5
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Cond
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9.9

Test 10
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Test: 11 Project 4255 Date: Feb 27/92 Operator. BW

Purpose: To repeat conditions of Test 3 without Na2S.

Procedure: Asshownbelow.

Feed: 2000grams mums 10meshCompM92

Grind: 45 minutes at 659b solids in the yellow banmflL

Cnndituns:
Stage

Reagents,
Na2CO3

1
PrUDttY GODfll

2
3

Rougher 1
2

Scavenger 1
2

2000

CMC 
7LT

400

CuSO4
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9.6
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Test: 12 Project: 4255 Date: Mar. 3/92 Operator BW

Purpose: To repeat conditions of Test 11 with 123 g/t Na2S to me primary 
grindand50gftNa2Stome Istscavi

Procedure: As shown below.

Feed: 2000 grams minus 10 mesh Co/tap M92 

Grind: 45 mmates at 65% solids in the yellow baUmflL

Conditions:
Stage

fOsosfy Grind
Condition 1

2
3

Rougher 1
2

Scavenger 1
2

Reagents,
Na2S

125

50

Na2CO3

2000

CMC
7LT

400

CuSO4

250

jft
A208

10

PAX

100

100
50

DF 
250C

50
25

VU5
VL5

Time, minutes
Grind

45

Coni

2
5
3
1
1
2
2

Froth

3
5
5
5

pH

8.4
10.1
10.0
10.0

9.9
9.8

Test 12
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Test: 13 Project: 4255 Date: March 13/92 Operator BW

Purpose: To conduct a gravity test followed by a flotation test on the gravity tafls 
using die conditions of Test 14.

Procedure

Feed: 

Grind:

Conditions:

The sample was ground and tabled on a Wflfley table. The Wlffley table 
concentrate was upgraded on a Mozley table and this table concentrate was 
submitted for assays.(AiUXPd). The table tails were combined, thickened 
and became the flotation feed.

Appro*. 2000g of gravity tafls.

2 kg of mmns 10 mesh ( Comp M92 ) ground for 45 minutes tt 65 % solids 
in a laboratory ban mfll

Stage

Condftknl
CfrwfiriQn2
Conditions

Rougher 1
2

Scavenger 1
2

Reagents, \
Na2S

125

CMC 

7LT

400

CuS04

250

3501

10

rt
PAX

-

100

100
50

DF 

250C

50
25

12^
12.5

Tine minutes
Grind Coni

2
5
3
1
1
2
2

Froth

3
5
5
5

pH

7.9
8.6
7.7
7.0

7.9
7.9

NOTE: Rougher CCTacentrates l and 2 in inis test were combined as wefl as 
Scavenger concentrates l and 2.

Test 13
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Test: 14 Project: 4255 Date: March 10/92 Operator BW

Purpose: To conduct a flotation test wifli a reagent scheme derived from 
the best conditions from aH of the reagent scoping test

As shown below.

Feed: 

Grind:

2000 grams minus 10 mesh Camp M92

45 ""mn** at &% solids in the yellow fr*ii mill

Stage

Pnmary Grind
djuuilnju 1
Condition 2 

Rougher 1
2

Scavenger 1
2

Na2S

125

CMC 
7LT

400

R
CuSO4

250

easents.
3501

10

^
PAX

100

100
50

DF 
250C

50
25

12.5
12J5

Tin
Grind

45

ic, mm
Cond.

5
3 
1
1
2
2

ntes
Froth

3
5
5
5

pH

8.7
8.2
R 1O.1

8.6
8.4

Test 14
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Test 15 Project 4255 Dale: Mar. 17/92 Operator BW

Purpose: ToiepeatconditioiisofTestl2wiib3501iepIaciiigA208.

Procedure: As shown below.

Feed: 2000 grans minus 10 mesh Cony M92

Grind: 45 miim** at 6S% solids in the yellow ban f**ni.

Condirions:
Stage

Primary Grind
Condition 1

2
3

Rougher 1
2

Scavenger 1
2

Reagents,
Na2S

125

50

Na2CO3

2000

CMC 
7LT

400

CuSO4

250

rt
3501

10

PAX

100

100
50

DF 
250C

50
25

115
115

Tinifti nfiniPtBS
Grind

45

Coni

2
5
3
1
1
2
2

Fro*

3
5
5
5

PH

8.5
10.1
9.8
9.7

9.6
9.4

Test 15
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Test: 16 Project: 4255 Date: Mar. 17/92 Operator BW

Purpose: To repeat conditions of Test 12 with 3477 replacing A208.

Procedure: As shown below.

Feed: 2000 grams minus 10 mesh CompM92

Grind: 45 minm** at 65% solids in the yellow ban mill

Conditions:
Stage

^^^^^ Reagents,
Na2S

Primary Grind! 125
Condition 1

2
3

Rougher 1
2

Scavenger 1
2

50

Na2CO3

2000

7LT

400

CuSO4

250

rt
3477

10

PAX

100

100
50

DF
250C

50
25

115
125

Grind

45

Coni

2
5
3
1
1
2
2

Froth

3
5
5
5

PH

8.5
10.0
9.8
9.6

9.5
9.4

Test 16
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Test: 17 Project: 4255 Date: Mar. 23/92 Operator BW

Purpose: To repeat conditions of Test 15 with cleaning stages.

Procedure: As shown below.

Feed: 2000 grams mmns 10 mesh CompM92

Grind: 45 minutes at 6^ solids in the yellow ban mUL

Conditions:
Stage

T^^ftVfliHTR
Na2S

1
Primary Grind

CtaKfirkml
2
3

Rougher 1
2

Scavenger 1
2

1st Cleaner

7iwi PUmnitr
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Na2CO3

2000

CMC 
7LT
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CuSCM
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t/t
3501
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PAX

100
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DF 
250C

50
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1Z5

Time, minutes
Grind

45

Cond

2
5
3
1
1
2
2

1
1

1

Froth

.

3
5
5
5

5
5

6

PH

8.2
10.0
9.8
9.5

9.7
9.9

9.8

93

Test 17
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Test 18 Project: 4255

Purpose: To repeat conditions of Test 17 with a 40 mi
-piring ytuges.

: Mar. 24792 Operator BW 

pebble mill regrind before

Procedure: As shown below.

Feed: 2000 grams minus 10 mesh CompM92

Grind: 45 minutes at 6S% solids in the yellow baUmul

Candide
Stage

Pmnary firmri
Condition 1

2
3

Rougher 1
2

Scavenger 1
2

P.M. Regnnd

1st Cleaner

2nd Cleaner

-

Reagents, g/t
Na2S

125

50

Na2C03

2000

CMC 
7LT

400

100

50

CuS04| 3501

250)
25

5

PAX

100

100
50

20

DF 
250C

50
1Z5
12^
12^

Tiflrtft ^^nurtffH
Grind

45

40

Coni

2
5
3
1
1
2
2

1
1

1

Froth

3
5
5
5

5
5

6

pH

8.5
10.2
9.8
9.6

9.9
9.8

9.4

8.9

Product: Combined Cleaner Product Test No: 18 S.G.-3.03

Mesh

4141
32.1
22.4
15.4
115
-115
Total

Weight 
Grams

0.16
0.48
2.76
5.50
3.23

37.87
50.00

%Weiaht
bid.

0.3
1.0
5.5

11.0
6.5

75.7
100.0

Cum.

0.3
1.3
64
174
244
100.0

-

Pausing

99.7
98.7
932
822
75.7

.
-

Testis
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Test 19 Project: 4255 Date: Mar. 24/92 Operator BW 

Purpose: To repeat conditions of Test 17 with a 20 imnute pebble iniH regrind before

Procedure: As shown below.

Feed* 2000 flffuiiff mpmiy 10 pf^S" CODDP ofl92

Grind: 45 minutes at 651b solids in the yellow banmflL

Conditions:
Stage

fConotvy CJODQ
Condition 1

2
3

Rougher 1
2

Scavenger 1
2

PAI Regrind

1st Cleaner

2nd Cleaner
-

Reagents, g/t
Na2S

125

50

Na2CO3

2000

CMC 
7LT

400

100

50

CuSO4|3501

1

250
25

5

PAX

100

100
50

20

DF
250C

50
12J5
12JS

Time, minutes
Grind

45

20

Cond.

2
5
3
1
1
2
2

1
1

1

Froth

3
5
5
5

5
5

6

pH

8.6
10.3
10.1
10.0

9.6
9.9

9.6

9.6

Product: Combined Cleaner Product Test No: 19 S.G.-3.05

Mesh

41.4)i
32.1
22.4
15.4
115
-113
Total

Weight 
Grams

0.51
1.36
425
6.10
3.20
34.58
50.00

•fcWeiott
Ind

1.0
2.7
as
122
6.4
692
100.0

Cum.

1.0
3.7
122
24.4
303
100.0

-

Passim

99.0
963
873
75.6
692

-
-

Test 19
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Test: 20 Project: 4255 Dale: Mar. 25/92 Operator BW

Purpose: To repeat conditions of Test 17 without CMC in the rougher but 
with CMC added to the cleaning stages.

Procedure: As shown below.

Feed:

Grind:

Conditions:

2000 grams minus 10 mesh Comp M92

45 minutes at 651b solids in die yellow ban mffl.

Stage

fttsosfy GflDu
Onrfftuvl

2
3

Rougher 1
2

Scavenger 1
2

1st Cleaner

O— J fTgjuijir

Reagents, g/t
Na2S

125

50

Na2CO3

2000

CMC 
7LT

300

100

CuSO4 3501

m4*J\i\

25

5

-

PAX

100

100
50

20

DF
250C

50
1^5
LL5
12^

Tim* mimifM

Grind

45

Coni

2
5
3
1
1
2
2

1
1

1

B*— *i*riocn

3
5
5
5

5
5

6

PH

8.4
10.2
9.8
9.8

9.7
9.7

9.6

9.5

Test 20
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Test: 21 Project: 4255 Date: Mar. 27/92 Operator BW

Purpose: To repeat conditions of Test 20 replacing CMC withWC 9524 and 
completing 4 c^ffjjp^ff stages.

As shown below.

Feed: 2000 y MM* miim* 10 nesh Comp.M92 

Grind: 45 minutes at 651b solids in die yellow ball mJlL

Condidons
Stage

1 Reagents, g/t
Na2S

Primary Grind 125
Condition!

2
3

Rougher 1
2

Scavenger 1
2

1st Cleaner

2nd Cleaner

3rd Cleaner

4th Cleaner

50

Na2CO3

2000

we
9524

300

100

50

25

CuSO4| 3501

|

250

-

25

5

PAX

100

100
50

20

DF
250C

50
12J)
12.5
1Z5

lime* ITHflDfBS
Grind

45

Coni

2
5
3
1
1
2
2

1
1

1

1

1

Froth

3
5
5
5

5
5

6

5

5

PH

8.4
10.1
9.7
9.7

9.6
9.5

9.5

9.3

9.0

8.1

Test 21
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Test: 22 Project: 4255 Date: Mar. 28/92 Operator BW

Purpose: To repeat conditions of Test 20 replacing CMC wim PA MED and 
completing 4 cleaning stages.

Procedure: As shown below.

Feed:

Grind:

Conditions:

2000 grams mums 10 mesh Comp M92

45 minutes at 651b solids in Ae yellow bafl mffl.

Stage Na2S

Primary Grind 125
Condition 1

2
3

Rougher 1
2

Scavenger 1
2

1st Cleaner

2nd Cleaner

3rd Cleaner

4th Cleaner

. -

50

Na2CO3

2000

PA 
MED

300

100

50

25

CuSO4

250

t/t
3501

25

5

PAX

100

100
50

20

DF
250C

50
IL5

6
12^

'I'linCt fitinutcs
Grind

45

Cond

2
5
3
1
1
2
2

1
1

1

1

1

Froth

3
5
5
5

5
5

6

5

5

PH

8.4
10.1
9.2

9.5
9.5

9.4

9.4

8.7

7.8

Test 22
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Test: 23 Project: 4255 Dale: Mar. 28/92 Operator BW

Pun To repeat conditions of Test 20 wim 4 cleaning stages, replacing CMC wim Jaguar MDD 
and using SO2 lo modify me pHX 7.0 in the first cleaner, 6J in die second. 
5 JS in the mini and 4 JS in me fourth cleaning stage.)

-Procedure: As shown below.

Feed- 

Grind: 

Conditions:

2000 gr 110 mesh Camp M92

45 minutes at 6596 solids in the yellow tan mflL

Stage
1 pM^MItfJ

Na2S

Primary Grind! 125
rfrrfftnl

2
3

Rougher 1
2

CmvMHM- 1jmvfinm ̂  a

2

1st Cleaner

Tiin n T^^npr

3id Cleaner

4mCkaner

50

SO2

300

180

120

90

Na2CO3

2000

Jagmo
MDD

400

100

50

25

CuSO4

250

EA
3501

25

5

PAX

ia
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50

20

DF
250C

50
115

6
12J

•r*i i..*.. —
1 IlTHri """lllHmff

Grind

45

Cand.

2
5
3
1
1
2
2

1
1

1

1

1

Froth

3
5
5
5

5
5

6

5

5

pH

8J
10.1
9.2

9.5
9.5

6.8

63

5.5

3.6

Test 23
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Test: 24 Project: 4255 Date: April 3ITI/92 Operator BW

Pmpose: ToIq)eatcondttionsofTestl7at6^%minus200nlesh.wimPAMED 
iqdacing CMC and with 4 cleaning stages.

Procedure: As shown below.

Feed: 2000 grams minus 10 mesh CompM92

Grind: 22 minutes at 659b solids hi the yellow banmflL

Conditions:
Staee

Primary Glint
Condition]*

4
1

Rougher 1
m

Scavenger 1
*

IstCkaner

'TnriflMiw
3n)flMftM-

4m Cleaner

Na2S

125

50

Na2CO3

MWt

R
PA

MED

400

100

50
25
10

eagents.
CnSO4

250

f*
3501

25

5

PAX

100

100
50

20

DF
250C

50
125
125
125

Tin
Grind

22

le. nun
Coad

2
5
3
1
1
2
2

utes
From

3
5
5
5
5
5
6
4
3

nilpu

8.2
10.1
9.6
95

9.7
9.6
9.5

93
9.1
8.7

Size Analysis:

Microns

208
147
104
74
53
38
-38

Mesh

65
100
150
200
270
400
-400
Total

Weight 
Grams

3.6
8.0

14.9
14.8
14.9
12.7
59.7

128.6

* Wright
md.

2.8
62

11.6
115
11.6
9.9

46.4
100.0

Cum.

Z8
9.0

20.6
32.1
43.7
53.6

100.0
-

Pass.

97.2
91.0
79.4
67.9
56.3
46.4
-
-
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Test 25 Project: 4255 Date: April 6A/92 Operator BW

Purpose: To repeat conditions of Test 24 at 86% minus 200 mesh.

Procedure: As shown below.

Feed: 2000 grains minus 10 mesh CompM92

Grind: 35nriniiteaatfi5*solidsnithcvcllowbaIlinflL

Conditions*
Stage

Primary Grind

Reagents,
Na2S

125
Condition li

2
3

Rougher 1
2

Scavenger 1
2

1st Cleaner

?ndClC*!*CT

3rd Cleaner

4th Cleaner

50

Na2CO3

2000

PA 
MED

400

100

50

25

10

CuSO4

250

eft
3501

25

5

PAX

100

100
50

20

DF
250C

50
Ii5

12J

Time, minim*
Grind

35

Cond.

2
5
3
1
1
2
2
1
1
1

1

1

Froth

3
5
5
5
5
5
6

4

3

PH

8.3
10.1
9.6

9.5
9.5

93

8.7

7.9

Size Analysis:

Microns

208
147
104
74
53
38
-38

Mesh

65
100
150
200
270
400
-400
Total

Weight 
Grams

0.1
0.9
4.9

11.9
16.1
19.0
76.0

128.9

% Weight
Ind.

0.1
0.7
3.8
92

125
14.7
59.0

100.0

Cum.

0.1
0.8
4.6

13.8
263
41.0

100.0
-

Pass.

99.9
992
95.4
86.2
73.7
59.0
-
-
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Test: 26 

Pmpose:

Project: 4255 Date: April Sth/92 Operator BW

To repeat conditions of Test 17 at 599b minus 200 mesh, 
PA MED replacing CMC and with 4 cleaning stages.

Procedure: As shown below.

Feed:

Grind:

CoDcfitio

2000 grams m'"MS 10 mesh Comp M92 

16 minutes at 659b solids in tbe yellow batt

Stage

Primary GniK
Condition i

f
A
1

Rougher 1*
A

OCaVClJgCI 1
2

1st Cleaner

^ndOmMY
3rd Cleaner
4m Cleaner
5th Cleaner

KffflfP^^T?

Na2S

125

50

Na2C03

2000

PA 
MED

400

100

SO
25
10

CnS04

250

Eft
3501

25

5

PAX

100

100
50

20

DF 
250C

50
123

123

Flotation was perfbnned in a 10 %NaQ solution.-

"inrift finmifd?
Grind

16

Good.

2
5
3
1
1
2
2
1
1
1
1
1
1

Froth

3
5
5
5
5
5
6
4
3
2

PH

8.2
10.2

9.8

9.8

9.7

93
8.9
83

Size Analysis:

Microns

589
417
295
208
147
104
74
53
38
-38

Mesh

28
35
48
65
100
150
200
270
400
-400
Total

Weight 
Grams

0.0
1.4
2.1
5.9
9.7

12.8
10.9
103
9.8

42.3
105.2

S, Wright
Ind.

0.0
13
2.0
5.6
92

122
10.4
9.8
93

402
100.0

Com.

0.0
13
33
19

182
303
40.7
503
59.8

100.0
-

Pass.

100.0
98.7
96.7
91.1
81.8
69.7
59.3
493
402
.
-

Test 26
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Test 27 Project 4255 Date: April 8nY92 Operator BW

Pmpose: ToiepeatcondiaV)nsofTestl7at76J9minus200mesluPAMEDnqdacingC3tifC 
and with 4 clearing stages.

Procedure: As shown below.

Red:

Grind:

Condition!

2000 gn 110meshCompM92

27 minutes at 65* solids in the yellow ban mffl.

Stage

TftpSmmMi f*Mn*4nuoary unno
CyOIKilf KTfl 1

**
A

2
Rougherl

2
Scavenger 1

2
1st Cleaner

2nd Cleaner
3rd de*1**
44|OMmM*

Na?S

125

50

Na2CO3

2000

R
PA

MED

400

100

50
25
10

•^Mii^fiff

CuSO4

250

Bft
3501

25

5

PAX

100

100
50

20

DF
250C

50
12JS

125

Tin
Citing

27

lg, ipin
Owf

2
5
3
1
1
2
2

utK
FlPOul

3
5
5
5
5
5
6
4
3

— wwpH

8 1
O.I

10.1

9.6

9.5

9.5

9.4
9.0
8.4

Size Analysis:

Microns

208
147
104
74
53
38
-38

Mesh

65
100
150
200
270
400
-400
Total

Weight 
Grams

1.0
4.1

10.8
14.4
15.1
16.4
67.2

129.0

9b Weight
Ind.

as
32
8.4

112
11.7
12.7
52.1

100.0

Cam.

0.8
4.0

123
23.5
35.2
473

100.0
-

Pass.

99.2
96.0
87.7
76J
64.8
52.1
.
-

Test 27



Test: 28 Project: 4255 Date: April 9tW92 Operator BW

Purpose: To conduct a flotation test on Comp. M92 at 689b minus 200 mesh 
with the following procedure.

Procedure: As shown below.

Feed: 

Grind:

2000 grams minus 10 mesh Comp M92

77 miimtiig at 65fr yJidg in fhff yeflpw frpll mill

Conditions:
Stage

Primary Grin

Rougher 1

2
Scavenger 1

2

-

PMRcgrind

1st Cleaner

tnA (*lfjuiff

3rd Cleaner

44h Cleaner
-

NaTS

125

SO

Na2CO3

*2000

R
PA

MED

*400

*100

50

10

Bagents,
CuSO4

50

-

0/k
3501

*25

*5

PAX

*50

25
25
25
25

*20

10
5

5
5

5

5

DF
250C

25
MIBC

4

10

25

Tin
fWnrf

22

15

Hff min
Good,

1

-

utm
pfQQI

3

5
7
5
5
5

7
5
3

35
2
3
3
2
3
2

nit PH

9.8

9.8

9.2

8.0

7.7

8.0

* Indicates mat the reagent was added for the last 5 minutes of the ccaespooding grinding stage.

Grant

Ro/Scav 
Istft2ndd's 
3tdft4thCTs

CeD

D-l, lOOOg 
D-1.500g 
D-l, 250g

RPM

1750 
1300 
1100

Test 28
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Tesr. 29 Project: 4255 Date: April 20th79 Operator BW

Purpose: To repeat test 28 without Na2CO3, with Na2S added to die last 5 minutes 
of die primaiy grind and with NOBC only for frother.

Procedure: As shown below.

Feed: 

Grind:

2000 g 10meshCompM92

22 minutes at o^sofids in die yellow ballmflL

Stage

Primary Grind

Rougher 1
2

Scavenger 1
2

PMRegrind

1st Cleaner

3mf î tfaaiff
*

3rd Cleaner

4m Cleaner

Na2S

•125

50

R
PA

MED

*400

*100

50

10

ffflffffHiS
CuSOt

^0 ——— 50

F*-n
3501

*25

*5

PAX

•50

25
25
25
25

*20

10
5

5
5

5
5

5

MIBC

25

.

2^

Z5

2J

Thi
Grind

22

15

M^ flffllfl

Cand.
utm

rroifi

3
5
7
5-
5
5

7
5
3

3.5
2
3
3
2
3
3
2

nU ptl

8.5

8.5

8.3

8.2

8.0

8.0

*Indk diat die reagent was added for die last 5 minutes of die corresponding grinding stage

Chant

Ro/Scav 
lstft2ndCTs 
3rdA4mCTs

Gen

D-l, lOOOg 
D-l, 500g 
D-l, 250g

RPM

1750 
1300 
1100

Test 29
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Test 30 Project: 4255 Date: April 23A/92 Operator BW

Purpose: To repeat test 29 on the Roby Zone composite.

Procedure: As shown below.

Feed: 2000 grams """"g 10 mesh Roby Zone compositt 

22 minim** at 65% solids m the yellow ban

Conditions:
Stage

Primary Grind

Rougher 1
2

Scavenger 1
2

PMRegrind

1st Cleaner

TnddfrfliKr

3rd Cleaner

4th Cleaner
-

Na2S

•125

50•TV

R
PA 

MED

*400

•100

50

10

eagents,
CuSO4

50

j/t
3501

*25

*5

PAX

*50

25
25
25
25

*20

10
S

5
5

5

5

MIBC

25
10
5

5

-
25
25
25

5
25

25

25

Tin
Grind

22

15

ne, nun
Cand.

1

1
1
1
1
1
1
1
1
1
1

utes
From

3
5
5
5
5
5

7
5
3

3.5
2
3
3
2

25
1

PH

9.7

9.5

9.0

8.9

8.5

8.0

* Indicates that the reagent was added for the last S minutes of me corresponding grinding stage.

Circuit

Ro/Scav 
lstft2ndCrs 
3rdA4mCTs

Cefl

D-l. lOOOg 
D-l, SOOg 
D-l, 250g

RPM

1750 
1300 
1100

NOTE: The products from this test with Roby 
Zone as feed had a settling rate much poorer 
dun Test 29 which used Comp. M92 for feed.
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Test: 31 Project 4255

Purpose: To repeat test 29 without r 
hi the cleaning stages

Procedure: As shown below.

Date: April 20*79 Operator BW

in the Bggrind and wifh flx*- changes shown

Feed:

Grind:

Condition

2000 grams mums 10 nresh Comp M92

22 nmmtes at 65% solids in the yellow ban mflL

Stage

Primary Grind

Scavenger 1
2

PMRegrind

1st Cleaner

2nd Cleaner

Reaaents,
Na2S

*125

50

1625

813

PA
MED

•400

CuSCM

50

P*
3501

*25

PAX

•50

25
25
25
25

MIBC

7^

2J5

^** — - — * -i iiiiRi iimm
Grind

22

15

Cond

1
1
1
1

Froth

7
5
5
5

5

2

PH

8.5

8.4

8.4

11.8

12.0

ihC 1** 5 "^"^ gnnHtng

Circuit

Ro/Scav 
lstft2ndCrs

Cefl

D-l, lOOOg 
D-1.500g

RPM

1750 
1300

Test 31
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Tesc 32 Project: 4255 Date: May Sth/92 Operator SP

Purpose: To conduct a flotation test on Roby Zone at tot minus 200 mesh 
ground in a 5% Nad solution, using collector P3.

Procedure: As shown below. Settling and filtration were good throughout

Feed: 2000 grams minus 10 mesh Roby Zone Comp

Grind: 250riniitesat6^solidsinnwyenowbaniniIL

Conditions:
Stage

Primary Grind

Rougher

PMRegrind
1st Cleaner

2nd Cleaner
3rd Cleaner

Reagents, s/k
Nad

250001

Na2S

125
125

125

A350

50

25
25
10
25
25
25
25
25
25

10
10

P3

25

10
10
5

10
10
10
10
10
10

10

5
5

Mroc

5
15
5

5
10
10
10
10
10

Grind

25

30

Cand.

1
1
2
1
2
2
1
2
2
1

1
1
1
1

Froth

3
3
3
3
3
3
3
3
3
3

5
5
5
5
5

PH

8.7

9.2

Circuit

Ro/Scav
1st Q

2ndft3idCTs

Gen

D-l, lOOOg
D-l,500g
D-l,250g

RPM

2100
1600
1100

Test 32
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Test: 33 Project: 4255 Date: May llth/92 Operator BW

Purpose: To conduct a flotation test on CompM92 at o^Hb minus 200 mesh 
ground in a 2.5* Nad solution, using collector P3.

Procedure: As shown below. Setting and filtration were good throughout test.

Feed: 2000 grains minus 10 mesh Comp. M92.

Grind: 25 trinities at 6^ solids in die yellow banmflL

Conditions:
Stage

Reagents,
Nad

1
Primary Grind! 25000

Rougher

PMRegnnd

1st Cleaner

2ndQeaner

3rd Cleaner

Na2S

125

50

-

B/l
A350

50

50
50
50
50
50

10
10

10

P3

25

20
20
20
20
20

10

5
5

5

MIBC

5
15
15
10

^^^••K^ •HMOAN^^hM1 |||lf^ •^raiFn^*^*e

Grind

25

30

Cond,

1
2
2
2
2
2

2
2

2

Froth

3
6
6
6
6
6

5
5
5

5
5

5

PH

8.2

Circuit

Ro/Scav
1st Q

2ndft3rdCrs

Cefl

D-l, lOOOg
D-l, 500g
D-l, 250g

RPM

2100
1600
1100
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Test: 34 Project: 4255 Date: May 15A/92 

Purpose: To conduct a flash flotation test on Comp M92.

Operator BW

Feed: 

Grind:

Conditions:

The sample was ground for 5 minutes in a laboratory tmU mill and flash finned with 
50 g/k of PAX and 25gft of 3501. The taflings were screened at 48 mesh and the screen 
oversize was ground for 10 minutes in a ban mflL The ground product was recombined 
with the screen undersize and flash floated with 50 g/t of PAX and 25 g/t 3501. 
The taflings were screened at 100 mesh and the screen oversize was ground for 10 minutes 
wiml25gAofNa2S,200gAofa^(PAMcd)aMl25gA3501.Thegiouiidpfoduct^ 
recombmed with the screen undersize and floated in several stages, with additions of PAX 
and 3501, for a total of 30 minutes. A small representative sample of about 100mb of me 
final taflings was upgraded on a Mozley table.

AH die products were filtered and submitted for weights and analyses. Detafls 
of the flotation procedures are shown below.

2000 grans mima 10 mesh Comp. M92.

5 minutes at 651b solids in die yellow ban mffl.

Stage

n.:... ,. -, s*^M ii

.
Flash Float 1

Screen (48 mesh)

Grind Screen O/S

Flash Float 2

Screen (100 mesh)

Grind Screen O/S

Rougher Float 1
2
3
4
5
6

A350
(PAX)

50

50
50

25
25
25
25
25

3501

25

25
25

25

10
10
10
10
10

1
Na2S

125

Reagents, g
CMC

(PAMed)

200

ft
DF250

10

5
5

TIB
Grind

5

10

10

Mf ^vtifi

Cond.

1

1
1

UllCS
Rom

1

1
2

5
5
5
5
5
5

PH

8.2

8

8.2

Test 34
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Test: 35 Project: 4255 Date: May 27A/92 Operator BW

Purpose: To conduct a flash flotation test on CompM92.

Procedure: The sampte was gromid for 2 mkutes in a laboratory baUmfflwini 25 g^
and lOOgA of CMC (PA Med). The ground product was floated for l urinate with 
50gA of PAX and 10 g/t of DF 250. The tailings were decanted and the decant product 
was saved. The remaining tafls were ground for 5 minutes in a ban mfllwim25gft 
3501 and 200 g/t of CMC (PA Med). The ground product was floated for 3 
minutes with 100 gA of PAX and 25 g/t 3501. The taffings were decanted and the decant 
product was saved. The remaining tails were ground for 5 minutes widi 25 g/t of 3501, 
125 gA of Na2S and 200 gA of CMC (PA Med). The ground product was recombined 
with Ae decant products and floated in several stages, with additions of PAX and 3501 
for a total of 30 minutes.

An die products were filtered and submitted for weights and analyses. Details 
of me flotation procedures are shown below.

Feed: 2000 grams ***"*n* 10 mesh Comp. M92. 

Grind: 2 minutes at 65*6 solids in the yellow banmffl.

— Conditio
Stage

Primary Grind

Flash Float 1

Grind rjtC'Hitu/S

Rougher Float

^F^Slmh^^M I^^^MMkBaA^h*!1 nllllljffl 1 o7lTnIlTvfl

Grind Decant U/S

Scavenger Float 1
2
3
4
5
6

A350
(PAX)

50

100

25
25
25
25
25

3501

25

25

25

25

10
10
10
10
10

]
Na2S

125

CMC
(PA Med)

100

200

200

ft
DF25C

10

10
10

Tin
Grind

2

5

5

— Li*•RL Hill]

Coad

1

1

ntf*

FlQtu

i

3

5
5
5
5
5
5

pH

8.1

8.1

8.2

Test 35
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Flocculant Scoping Tests Project: 4255 Date: April 29tb792 Operator: BW

Purpose:

Procedur

To scope potential flocculants to determine which would produce acceptable
sctthiis oouitics m order to do ft series

AsnudlanvmmofrqiresematrvepuhjiwasplacedinasmaUDeakerCSOml). 
The selected flocculant was added as aO.10% sohitioa in increments of 
2 to 5 drops. The pah) was gently agitated ( after each addition of flocculant) 
and then allowed to settle. The pulp was observed and any observations 
were recorded.

Feed: Test 31 Scavenger Tails (Comp M92)

Data:

Flocculant Number of 
Drops

1SS
(Medium 
Anionic)

8

10

14

Observ

On its own the puh) is a pale green/grey colour. 
The pulp contained sands which settled out quickly 
leaving a grey puh? above widt a mndline of its own. 
The solution above die mudfine was cloudy and die 
pulp settled slowly. After sitting for a short time 
die sands and any settled pub) form a packed bed.

Small floes wen noticed *n4 tf*c settling rate was 
improved snghdy. The solution remains cloudy.

Quite noticeable floes were present and die Milling 
rate was favourable however die solution showed 
no signs of improvement.

Not much change. Solution clarity is beginning to

Solution showing more **yy of improvement but 
not dear.

16 Solution is clear. Settling **xi flocculation is 
favourable as well



4255 Ftocculant Scoping Tests Continued 

Data:

Flocculant

156
(ffigh

Anionk)

Number of 
Drops

8

10

12

14

16

Observations

Some small flocculated particles forming. 
Settling rate is fur but the solution is doudy.

Noticeable flocculation and quick 
Solution is *riii doudy

•tdfa lg-

Setding *ne^ flocculation is good now and
i^ solution is not clfw it is showing

Not much change but solution is only slightly hazy.

Setding very wefl and die solution 
nicely.

Solution is clear and seeding and flocculation is good.

611
(Very ffigh 

Aniomc)

8

10

13

16

hffl
but die solution is cloudy. 

Very Btde change observed.

Better setding and flocculation but no change 
in solution clarity.

Very little change occui'ied.

Very Hide rf**ngg occnned except a very small



4255 Flocculant Scoping Tests Continued

Data:

Flocculant

351 
(Non-Ionic)

Number of 
Drops

10

15

20

Observations

Very particles 9*4 slow
piflp. Solution clarity was poor.

Flocculation and setding were good but clarity 
was still poor.

Very lirde change observed.

Large flocculated particles, good settling and good 
solution clarity.

352
(Low

Catiomc)

Very cloudy solution, slow setding rate and small

8

11

14

16

Increased flocculated particle size and an increase in 
m die setding rale but the aniim*** remains cloudy.

Good setding and flocculation but the solution is still 
hazy.

No change other dun the solution cleared sfigbdy.

Solution was clear, 
good.



4255 Flocculant Scoping Tests Continued 

Data:

Flocculant Number of Observations 
Drops

368 S Very small flocculated particles, slow settling and
(High cloudy sohition.

8 Noappaxa

10 Stighttymofe flocculation. The sohition is only hazy 
but the settling late is slow.

12 excellent SOIUT^^^ darny out poor riocculat ion and 
setuinff rate.

14 Not much change occurred other flian the sohition was 
very clear.

4255 Flocculant Scoping Tests Continued

NOTE:

From the data fisted above, it was concluded that the feed responded 
die best to Pttcol 156. Abo, tt was found during die bib flotation tests, 
mat increasing the pH of die pulp wim Bine gready increased the effect 
of the flocculant.

Scoping tests were performed with mixed flocculants( example: 1567368 .1:1) 
to investigate the possibility of combining their desired qualities. The results 
showed no improvements.



Settling Test Report

Test No. S-l Project No. 4255 Date: April 29/92 Operator B.W.

Purpose: To investigate die setding characteristics of 4255 Test 31 
Rougher Tails widiont a pH modifier or flocculant

Feed: Test 31 Ro Tails

Lime: O gft pft 8.2 Flocculant: none

Time
ajoL/pjn.

1:12 FM
f Inpsir^ min

0
5
10
14
18
27
35.
43
52
57
61
70
73

Mixfline
mL

1890
1770
1621
1520
1420
1170
990
870
790
740
700
640
630

Time
p.nv/pjn.

Final

^IflfrfiCU fHlfl

79
87
95
145
211
1080

Mudline
mf.

620
600
598
550
520
505

Observations:

Initial Pulp Weight
Initial Pulp Volume

Initial Pulp Height 
Weight of Dry Solids 
Dry Solids S.G. 
Liquid S.G. 
Final Mudtine

The mndline was visible but not clearly The solution

Tangent I Y(voL)
Conesponding X value (Time) 
Slope of Tangent Y (mndline) 
Slope of Tangent X (time)

was very cloudy and was stin hazy after 18 hours.

2.2316kg 
1.890 L 
38.7cm 

0.589kg 
2.9gfccorkgfL 
l.Og/ccorkg/L 

0.505 L 
1.182 L 
26.2 min 

0.471 L 
90 min



Test No. S-1

FEED CONCENTRATION ZONE

Initial Pulp Density:
Initial Percent Solids:

Rate:
Thickener Area Required:

1181 g/L
23.4 1b 

0.332 m/h 
0.350 sq. metets/tonne/day

(no safety factor applied)

ENTRANCE TO COMPRESSION ZONE

Initial Entr Zone Pulp Density:
Initial Percent Solids:

Final Pulp Density:
Final Percent Solids:

Rate:
Thickener Area Required:

1326 g/L
37.6 *
1764 g/L
66.1** 

0.097 m/h 
0.498 sq. meters/tonnc/day

(no safety factor applied)
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Setting Test Report
*

Test No. S-2 Project No. 4255 Date: April 30/92 Operator B.W.

Purpose: To investigalB the settling characteristics of 4255 Test 31 
Rougher Tails with 340 gA CaOH2.

Feed: Test 31 Ro Tails

Lime: 340 g/t pft 10.4 Flocculant none

Time
ajn/pjn.

9:00 AM
ftlHfW*^ miff

0
4
6
8
12
23
28
39
47
53
56
58
60

Mudline
mL

1890
1770
1700
1655
1540
1258
1130
915
820
760
740
720
700

Time
a m^/pni-

Final

elapsed min
90
107
125
143
153
176

1440

Mndline
mf.

600
595
575
560
550
530
515

Observations:

Initial Pulp Weight
Initial Pulp Volume
Initial Pulp Height
Weight of Dry Solids
Dry Solids S.G.
Liquid S.G.
Final Mndline
Tangent Intersect Y (voL)
ConespondmgX value (Time)
Slope of Tangent Y (mixfline)
Slope of Tangent X (time)

The solution was cloudy throughout the test but clearing 
very gradually, ft was clear 24 hours.

2JZ316kg 
1.890 L 
38.7cm 

0.589kg 
2.9 g/ccorlcgfL 
l.Og/ccorkg/L 

0.515 L 
1.136 L

28min 
0.36 L 
107 min



Test No. S-2

FEED CONCENTRATION ZONE

Initial Pulp Density: 1181 g/L 
Initial Percent Solids: 23.4 1b

Rate: 0.331 m/h 
Thickener Area Required: 0.349 sq. meters/tonne/day

(no safety factor applied)

ENTRANCE TO COMPRESSION ZONE

Initial Emr Zone Pulp Density: 1340 g/L
initial Percent Solids: 38.7 %

Final Pulp Density: 1749 g/L
Filial Percent Solids: 65.4 *t

Rate: 0.089 m/h
Thickener Area Required: 0.497 sq. meters/tonne/day

	(no safety factor applied)
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Setting Test Report 

Test No. S-3 Project No. 4255 Date: April29792 Operator B.W.

Pmpose: To investigate Ae settling characteristics of 4255 Test 31 
Rougher Tails with 5 g/t P - 156.

Feed: Test 31 Ro Tails

Lime: O g/t pH: 8.2 Flocculant Sg/tP-156

Time
flifli jpilTit

1:14 PM
clppsfl min

0
3
8
12
16
25
33
41
50
55

Mixfline
mf.

1890
1930
1738
1580
1480
1280
1135
1000
900
860

Time
ajnJpjn.

Final

elapsfii min

59
68
71
77
85
93
153
219
1080

Mndline
mL

845
820
810
800
780
770
700
660
645

Observations:

Initial Pulp Weight

Initial Pulp Height 
Weight of Dry Solids 
Dry Solids S.G. 
Liquid S.G. 
Final Modline 
Tangent Intersect Y (voL) 
Corresponding X value (Time) 
Slope of Tangent Y (mndline) 
Slope of Tangent X (time)

Small flocculated particles were present and the 
mndline was obvious. The solution was cloudy but 
had cleared to a slight haze after 18 hours.

2.4873kg 
2.040 L 
41.6cm 

6.736kg 
2.9gXccorkg7L 
l.Og/ccorkg/L 

0.645 L 
1.302 L

24min 
0.61 L 

87mm



Test No. S-3

FEED CONCENTRATION ZONE

Initial Pulp Density: 1219 g/L 
Initial Percent Solids: 27.4 9*

Rale: 0.376 m/h 
Thickener Area Required: 0.236 sq. meters/tonne/day

(no safely factor applied)

ENTRANCE TO COMPRESSION ZONE

Initial Entr Zone Pulp Density: 1370 g/L
Initial Percent Solids: 41.2 *-

Final Pulp Density: 1747 g/L
Final Percent Solids: 65.3 %

Rale: 0.097 m/h
Thickener Area Required: 0.385 sq. meters/tonne/day

	(no safety factor applied)
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Settling Test Report

Test No. S-4 Project No. 4255 Date: April29y92 Operator B.W.

Purpose: To investigate Ae settling characterisdcs of 4255 Test 31 
Rougher Tails with 267 g7tCaOH2 and 5 g/t P-156.

Feed: Test 31 Ro Tails

Lime: 267.0 g/t ptt 10.0 Flocculant Sg/tP-156

Time
ajnTpjn.

1:15 PM
fflflPSW^ min

0
2
7
H
15
24
32
40
49
54
58

Mudline
ip!.

2030
1960
1738
1560
1460
1240
1070
950
878
840
830

Time
ajnVpjn.

Final

Glppw^l fnin

67
76
84
92
142
208
1080

Mudline
mL

800
780
760
748
682
660
660

Observations:

Initial Palp Weight 
Initial Pulp Volume 
Initial Pulp Height
Weight of Dry Solids 
Dry Solids S.G. 
Liquid S.G. 
Final Mudline 
Tangent Intersect Y (voL) 
Corresponding X value (Time) 
Slope of Tangent Y (mudline) 
Slope of Tangent X (time)

SmaU flocculated particles were present and Ae 
mudline was obvious. The solution was cloudy but 
better man in test 3. A slight haze remained at 18 hours.

2.4944kg 
2.030 L 
39.7cm 

0.743 kg 
2.9g7ccorkgyL 
l.Og/ccorkg/L 

0.660 L 
128 L

21 min 
0.47 L 
100 min



Test No. S-4

FEED CONCENTRATION ZONE

Initial Pulp Density: 1229 g/L 
Initial Percent Solids: 28.4 *k

Rate: 0.419 m/h 
Thickener Area Required: 0.198 sq. metersftonne/day

(no safety factor applied)

ENTRANCE TO COMPRESSION ZONE

Initial Entr Zone Pulp Density: 1380 g/L
initial Percent Solids: 42.0 %

Final Pulp Density: 1737 g/L
Final Percent Solids: 64.8 **

Rate: 0.09S m/h
Thickener Area Required: 0.369 sq. meters/tonne/day

	(no safety factor applied)
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Test No. S-5 Project No. 4255 Date: ApriBO/92 Operator B.W.

Purpose: To investigate the settling characteristics of 4255 Test 31 
Rougher Tails with l O g/t P- 156.

Red: TestSl Ro Tails

Lime: O g/t pft 8.2 Flocculant lOg/tP-156

Time
flT^lvPJP*

9:01 AM
elapsed nrin

0
3
5
7
11
22
27
38
46
52
55
57

Mudtine
ml.

2040
1860
1720
1620
1470
1160
1050
900
860
835
820
805

Time
a.m7pjn.

Final

fflapw'1fn'n .
59
89
106
124
142
152
175

1440

Mudline
mf.

800
740
715
700
685
680
670
640

Observations:

Initial Pulp Weight 
initial Pulp Volume 
Initial Pulp Height 
Weight of Dry Solids 
Dry Solids S.a 
Liquid S.G. 
Final Mndline 
Tangent Intersect Y (voL) 
Corresponding X value (Time) 
Slope of Tangent Y (mudtine) 
Slope of Tangent X (time)

Larger flocculated particles were present aiu^ the 
the solution was cloudy. The solution was clearing as 
the lest continued and was clear after 24 hours.

2.4873kg 
2.040 L 
41.6cm 

0.736kg 
2.9g7ccorkgXL 
LOg/ccorkg/L 

0.640 L 
1.27 L 
17.5 min 
0.27 L 
115 min



Test No. S-5

FEED CONCENTRATION ZONE

Initial Pulp Density: 1219 g/L 
Initial Percent Solids: 27.4 %

Rale: 0.538 m/h 
Thickener Area Required: 0.165 sq. meters/tonne/day

(no safety factor applied)

ENTRANCE TO COMPRESSION ZONE

Initial Entr Zone Pulp Density: 1380 g/L
Initial Percent Solids: 42.096

Final Pulp Density: 1753 g/L
Final Percent Solids: 65.69,

Rate: 0.106 m/h
Thickener Area Required: 0.338 sq. fnetprs7ionnf7day

	(no safety factor applied)
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Settling Test Report

Test No. S-6 Project No. 4255 Date: ApriBO/92 Operator B.W.

Purpose: To investigate the setding characteristics of 4255 Test 31 
Rougher Tails with 267 g/t CaOH2 and 10 g/t P - 156.

Feed: Test 31 Ro Tails

Lime: 267 g/t pH: 10.0 Flocculanc lOg/tP-156

Time
fl-iy|jp,fp T

9:02 AM
f*i^nj^f TP'n

0
2
4
6
10
21
26
37
45
51
54

Mudline
Tfrt,.

2030
1860
1680
1560
1400
1060
970
860
820
800
780

Time
ajiL/pJu.

Final

ft'fliwtfl mm
56
58
88
105
123
141
151
174
1440

Mudline
mL

775
765
700
690

: 670
665
665
665
665

Observations:

Initial Pulp Weight 
Initial Pulp Volume 
Initial Pulp Height 
Weight of Dry Solids 
Dry Solids S.G. 
Liquid S.G. 
final Mndtine 
Tangent Intersect Y (voL) 
Conesponding X value (Time) 
Slope of Tangent Y (mudline) 
Slope of Tangent X (time)

Larger flocculated particles were
The solution clarity was not as good as lest 5.
After 24 hours, however, die solution was clear.

2.4944kg 
2.030 L 
39.7cm 

0.743 kg 
2.9g7ccorkg7L 
l.Og/ccorkg/L 

0.665 L 
1.17 L

16min 
0.51 L 

SOmin



Test No. S-6

FEED CONCENTRATION ZONE

Initial Pulp Density: 1229 g/L 
Initial Percent Solids: 28.4 %

Rale: 0.631 m/h 
Thickener Area Required: 0.131 sq. meteis/toone/day

(no safety factor applied)

ENTRANCE TO COMPRESSION ZONE

Initial Entr Zone Pulp Density: 1416 g/L
Initial Percent Solids: 44.8 *

Final Pulp Density: 1732 g/L
Final Percent Solids: 64.5 %

Rale: 0.097 m/h
Thickener Area Required: 0.295 sq. meteis/toime/day

	(no safety factor applied)
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vs 

Time

2250

2000

1750

1500 '

1250
** ^

l

g 

fi
1000

300

(mn)



Setting Test Report 

Test No. S-7 Project No. 4255 Date: April 30/92 Operator B.W.

Pmpose: To investigate die setding characteristics of 4255 Test 31 
Rougher Tails with 1698 g/tCaOHZ

Feed: Test 31 RoTafls

Lime: 1698 g/t ptt 12.0 Flocculant none

Time
9.m7pm,
949AM

ff|apsff^f p*in
0
4
8
15
21
30
32
35
38
41

Mndline
ml.

1890
1650
1450
1240
960
800
765
720
690
660

Time
D -m/p-Hi.

Final

dflpffirf inta
44
77
95
165
1440

Mudline
inL

640
580
560
555
480

Observations:

Initial Pidp Weight 
Lritial Pulp Volume

The solution clarity was good throughout die test

Weight of Dry Solids 
Dry Solids S.G. 
Liquid S.G.

Tangent Intersect Y (voL) 
Goncspondmg X value (Time) 
Slope of Tangent Y (mudline) 
Slope of Tangent X (time)

( Solution was totaly dear at 20 minutes.)

Z2316kg 
1.890 L 
38.7cm 

0.589kg 
2.9g7ccorkgyL 
LOg/ccorkg/L 

0.480 L 
0.982 L

21min 
0.43 L 

70min



Test No. S-7

FEED CONCENTRATION ZONE

Initial Pulp Density: 1181 g/L 
Initial Percent Solids: 23.4 %

Rale: 0.531 m/h 
Thickener Area Required: 0.222 sq. metBts/tonne/day

(no safety factor applied)

ENTRANCE TO COMPRESSION ZONE

Initial Entr Zone Palp Density: 1393 g/L
initial Percent Solids: 43.0 %

final Pulp Density: 1804 g/L
Rnal Percent Sofids: 68.0 %

Rate: 0.097 m/h
Thickener Area Required: 0.370 sq. meters/tenne/day

	(ro safety factor applied)
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Settling Test Report 

Test No. S-8 Project No. 4255 Date: May 1792 Operator B. W.

Purpose: To investigate the setding characteristics of 4255 Test 31 
Rougher Tafls with 15 g* P- 156.

Feed: Test 31 Ro Tails

Lime: Og/t ptt 8.2 Floccnlant 15gftP-156

Time
flifTlrfp-ffli

9:10 AM
C iimff^f fntn

0
3
7
14
20
29
31
34

Mudline
mL

2040
1705
1450
1115
960
860
840
820

Time
fvnJjtm

Final

dSJJSCfl .BM fi .

37
40
43
76
94
164

1440

Mudline
ml.

810
795
785
725
705
670
650

Observations:

Initial Pulp Weight 
Initial Pulp Vohnue 
Ltitial Pulp Height 
Weight of Dry Solids 
Dry Solids S.a 
Liquid S.G. 
Final Mudline 
Tangent fni^raBrt Y (vol.) 
Corresponding X value (Time) 
Stope of Tangent Y (mudline) 
Slope of Tangent X (time)

particles ^CTP rmsLarge
Ae solution was sUghtiy cloudy.
The solution was clear after 24 hours.

2.4873kg 
2.040 L 
41.6cm 

0.736kg 
2.9 g/ccarli&L 
LOg/ccorkg/L 

0.650 L 
1.115 L

13min 
0.23 L 
100 min



Test No. S-8

FEED CONCENTRATION ZONE

Initial Pulp Density: 1219 g/L 
Initial Percent Solids: 27.4 ft

Rate: 0.871 m/h 
Thickener Area Required: 0.102 sq. metecs/tonne/day

(no safety iactor applied)

ENTRANCE TO COMPRESSION ZONE

initial Fntf Zone Pulp Density: 1432 g/L
Imtial Percent Solids: 46.1 ft

Final Pulp Density: 1742 g/L
Filial Percent Solids: 65.0 ft

Rale: 0.108 m/h
Thickener Area Required: 0.245 sq. metecs/tonne/day

	(no safety factor applied)



Graph of Test 8 Mndline
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Setting Test Report 

Test No. S-9 Project No. 4255 Dale: May 1/92 Operator B.W.

Purpose: To investigate the settling characteristics of 4255 Test 31 
Rougher Tafls with 267 g/t CaOH2 and 15 g/t P -156.

Red: Test 31 Ro Tafls

267 g/t pft 10.0 Flocculant 15gftP-156

Time
a m /nTip,

9:11 AM
elflpswf min

0
2
6
13
19
28
30
33
36

Mudfine
mf.

2030
1700
1390
1040
910
820
810
790
770

Time
aju/pjn.

Final

rfupfwd min
39
42
75
93
163
1440

Mudline
ml.

760
755
705
700
690
670

Observations:

Initial Pulp Weight 
Initial Pulp Volume
Initial Pn|p Height

Weight of Dry Solids 
Dry Solids S.G. 
Liquid S.G.

fpH pgftif ̂ ff

D95BCOC JOtCC9CCt 1C CVOiL J
Corresponding X value (Time) 
Slope of Tangent Y (mudUne) 
Slope of Tangent X (time)

T rHTgff
The solution clarity was not as good as test 8. 
After 24 hours, however, the solution was dear.

2.4944kg 
2.030 L 

39.7 cm 
0.743kg 

2.9g7ccorkg7L 
LOg/ocorkg/L 

0.670 L 
1.075 L

12 rain 
0.15 L 
110 min



Test No. S-9

FEED CONCENTRATION ZONE

Initial Pulp Density: 1229 g/L 
Initial Percent Solids: 28.4 %

Rale: 0.934 m/h 
Thickener Area Required: 0.088 sq. meters/torme/day

(no safety factor applied)

ENTRANCE TO COMPRESSION ZONE 

pnfr Zone Pulp Density: 1453 g/L
Initial Percent Solids: 47.6 

Final Pulp Density: 1726 g/L 
Final Percent Solids: 643. %

Rale: 0.099 m/h 
Thickener Area Required: 0.232 sq. metBisAonne/day

(no safety factor applied)
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Setting Test Report 

Test No. S-10 Project No. 4255 Date: May 5/92 Operator B.W.

Pinpose: To investigate die settling characteristics of 4255 Test 31 
Rougher Tafls widi 1403 gft CaOH2 and 15 gft P -156.

Feed: Test 31 Ro Tails

Lime: 1403 g/t ptt 11.7 Floccnlant 15 g/t P-156

Time
ajnJpjn.

8:47 AM
^tapfM^fnifi,

0
3
8
18
21
28
33
39
43

Mudbne
ml-

2030
1850
1560
1120
1040
940
900
870
850

Time
a.m/P 1*1-

Final

fflfli?seii^fflifi
51
53
61
65
67
110
1440

MudUne
mL

820
810
780
770
765
710
680

ObscrvEtioiis:

Initial Pulp Weight 
Initial Palp Volume
Initial Pp|p Height

Weight of Diy Solids 
Dry Solids S.G. 
Liquid S.G.

particles wen? present
The solution clarity was excellent 
The solution cleared as the pnlp

Tangent Intersect Y (voL) 
Copesponding X value (Time) 
Slope of Tangent Y (modline) 
Slope of Tangent X (time)

2,4944kg 
2.030 L 
39.7cm 

0.743 kg
- 2.9g7ccorkgfL 

LOg/ecorkg/L 
0.680 L 

1.19 L
16min 

0.49 L 
SOmin



Test No. S-10

FEED CONCENTRATION ZONE

Initial Pulp Density:
Initial Percent Solids:

Rale:
Thickener Area Required:

1229 g/L
28.4 % 

0.616 m/h 
0.133 sq. meteis/tonne/day

(no safety factor applied)

ENTRANCE TO COMPRESSION ZONE

Pulp Density: 
Initial Percent Solids: 

Final Pulp Density: 
Final Percent Solids: 

Rate: 
Thickener Area Required:

1409 g/L
44.3 36
1716 g/L
63.7 *b 

0.103 m/h 
0.281 sq. meters/tonne/day

(no safety factor applied)
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Appendix l

Mineralogical Examination 
of a sample of deaner

submitted OD behalf of 
Richard Down, PhJ).



SUMMARY

The platinum group minerals identified in the sample were vysotskite (Pd, Pt. M, S), 
kotulskite (Pd, Pt. Te, Bi) and braggite (Pd, Pt. Ni) S. These minerals were associated 
with pyrrhotite, chalcopyrite, pyrite and mfllentc as inclusions^ mtcrsnnalry between grains 
and as attached particles (vysotskite). Other minerals present in the sample were: 
marcasite, chakxite, covellite, sphalerite, galena, magnetite and violarite.

No free/liberated P G E mineral was identified but undoubtedly were present. Particle sizes 
ranged from 10 micrometers to smaller than 3 micrometers.

The fiiyi



INTRODUCTION

A sample jjfcnfifigH as LR42S5 - Test 23 - Cu Ni 4th cleaner concentrate was received in 
me Nfineralogy laboratory for examination. The sample was derived from ie&twuik done 
on composite Sample M92 of Project No. LR 4255.

On instructions from Mr. Richaxd Down, PJSng., the sample was submitted for 
cal examination with special attention prpd to idc^riffefltkyp of any Platinnm

Group Element minerals present In addition, a portion of the sample was to be submitted 
for a fusion test employing sodium hydroxide to dissolve me silicate minerals present. The 
residue would be submitted for determination of die character, association and mode of

ILW.Deane 
Mineralogist



PREPARATION AND PROCEDURE

A portion of die f****pig was spot into fbor f*f*n^ factions and each fraction was then
hrig.^l^l atiH jvA'clw^ fhr mrfrUnt Kgh* trA^r^op^ ̂ MmittMirinn A farther portion Of the

sample was snbmitiBd for die sodinm hydroxide fusion tesL This latter portion first was 
roasted in ah* at a temperature bel ween 500*0 and 600*0 before being fused in die *n

T^gMn^ nl Jji..i^n TOM* ^taimii^rt

A fnrdwr smafl sample was submitted for semi-quantitative spectrometry in an attempt to 
identify trace elements useful for die identification of (be PC3EmineniIs.



RESULTS

Microscopic

The following iliiTf Platinum Group Metal Minenls were identified aiv* are listed in 
decreasing order of abundance:

Vysotskite (Pd, NL Pt)S
Kotulskiie PdCTe,Bi)i-2
Bnggne (Pt,Pd,Ni)S

Odier PGE minerals ktenH^f^ in eariier investigations on tf"3 occurrence were not 
identified but may wen have been present The mioerals identified were present as panicles 
measuring 10 micrometers and smaller and, were associated wimpyafaotiiB, chalcopyrite, 
pyrite plus amberite as mdusinns, an attached particle (vysotskite) and intrrstitially between 
grains. The combined total ofPGE minenls seen accounted for an estimated 40 percent of 
the palladium and platinum known present, Le., 257 g/k and 13.4 g/t respectively. Rapid 
identification of fiee grains of niesePUia minerals in a host of equafly free and fine grained

npyrit* pyrite FntlWitK, jMilfanHil^ anH pyirhority. ig almost ttnpnftgMft, parrignlariy

when the sample ^*OTrt 
micxometecsm section.

is sulphide trate, and the minerals measure 5 or less

pnp8ejit in tfi

Pyrite FeS2 
Pyrrhotite Fe 
Ghalcopyrite CnFeS2 
Pentlandite (Fe,Ni)9S8

(NLFe)3S4
NiS 

Anaccasne rcwj
ZnS
CuS
PbS 

Molybdenite Mofe
Qoaitz SiQz

The grain sizes ranged from 60 to smaller than 3 mmoincifffs.



The reject left from preparation of the polished sections was roasted in air in a mufBe 
fdrnace for one hoar a 700"C. The calcine obtained was fused using NaOH (sodium 
hydroxide). Fusion was carried out using a sample to NaOH ratio of about 1:10 with the 
fusion taking place in a 300 mL Ni crucible placed in a muffle furnace for one hour at 
500*0 The resulting product was leached in boiling water. A portion of the residue

was naed in die pnyararinn of turn polished section* for tnrut-nf Kght m 

ip lynnrintnjr ifjfcf way fer qgiA* fipf npsgitMc P*fflllytiCHl iffffJini

Weight loss of sample after roasting was 30.5 percent, and former 1.2 percent was lost in 
pffar fasion.

Examination of die briquetted leach residue showed mat less man D.5% sulphide (pyrite) 
remained ""OxiifiTfMl. In addition, mere was present in each tMJnwitg one grain of what 
rnayhawbeenanauV^ofgold/ekctnnnandodiermetaL The remainder of the grains in 
the briquettes were Fe-OOH. An electron micro probe analysis would be necessary lor the 
identification of any other oxides (eg. Mi, Cn or Pd).

The weight loss resultmg after roasting was due to oxidation of ttesnhjtnidemmerals- tog
ifhf. ?*t*T?Offlphgfp. The JOSS |TBP"l*Jfg from lcgch*ng following fiirin

was dffc to removal of sodium g*K^a*y yn^i of any oxide soluble in the

We do not consider the fusion treatment to haw been successful. The preliminary roasting 
stage was necessary for the break down of die sulphide particle arid removal of the sulphur 
for die fusion process to have a chance of success. Furthermore, roasting probably would 
oxidize any PGE sulphides present, Le. vysotskite, kotulskite, etc. and the Rabber 
Mamriacmrea Handbook of Chemistry indkates that soch oxides are soluble in a caustic 
Solution. So*1**? rf tfic qariHiTftd pyl|^nm may hyie been ***fyifo|pd i" f*Xr hot NaOFf mpft;

Conventional treatment of flotation concentrates containing PGE minerals is made on 
concentrates containing 100 g/t or more PL Treatment is by leaching using aqua-regia or a 
combination of hydrochloric acid and chlorine which takes the PGE metals into solution 
from which these elements are recovered.



Appendix 2

of a Scavenger Tailing Sample 
submitted on behalf of 
Richard Down, P. Eng.

Project No. LR. 4255

NOTE:
This report refers to vie samples as received.

The practice of this Company in issuing reports of this nature is to require the 
recipient not to pubiah the report or any part thereof without the written consent of LakafieU

LAKERELD RESEARCH
A DIVISION OF FALCONBRDGE UMTED

June 24th,1992



suyyARY

The non-opaque minerals identified'

pyrite
chalcopyrite 
pyrrhotite 
mfcrite(7) 
pentbndfte (?)

ihiMHMle

. —— — i. .T,, ulmin 111 M mn ••••••••••J MM MMk •Manna M nBffn ni n HM&fcMMMjM —— -. M -j? ..j ,. .less rraneiap were pioaoni as •icaiBKms ft sacaro nwieiais as pareaes 
which ranged in size from about 12-15 micrometres to smaJter than 4 nicionieties in section. No 
racket mural bigerthan 5 by 5 nucrometres was nentined wfth certarty.

Analyses uuifminud on the sample ynldod the following results

0.24 g* Au 
0.18 gl R 
2.72 g1 Pd 
0.04 %Cu

Q.09%8

from which ft wlbe plain that not al of the nickel present was so as suffida. We concluded that as 
much as 50 percent of the racket present was so in a ss^^rie-h eseipentne or chlorite group



INTRODUCTION

A sample identified as 4255-28 Scavenger Tab was received in the Mineralogy 
bbofatoiy for examination. ThepuposeoftheexaininalionwastoidenliythenidGelnineials 
prooont and tfciUiiiiMie the ctuno tor they remairang in the flotation talings.

LAKEHELD RESEARCH

R.W. 
Consultant



PREPARATION AMD PROCEDURE

A portion of the sample was used to prepare two polished, briquetted grain 
mounts and for analyses for Au, Pt, Pd, Cu, Ni and S.

RESULTS

The resute of the analytical procedure were as fotows:

0.240ft Au 
0.18 gft PI 
2.72 9ft Pd 
0.04 %Cu 
0.11 % M 
0.09%S

The opaque mherals idertified with certainty were: 

pyrite

chalcopyrite 
pyrrhotite

Tentatively identified were: 

pentfamite

The particle size of the suffide minerals ranged from a maximum of 12 to 15 
rrK5rpmetreetoaninitw'than4by4iiiciuiiietresinaocfJOft.



Pyrite and chalcopyrite ware present in the coarser range and tha remaining 
auBda nwiorolo ware aroaier than 10 nucrornetres in uuciion. One gran of ponUunJto tnonsmng 
6 by 8 iiiuunwliou was identified. Al other rientiRcataon of nickel nmarals ware tonlabva 

a of tha anal gran

Not al of the rickel was present as st*kte nickel Reference to the tabulation of 
aralytical results confirms thb. Mowing 0.04 percent sulur for chaJcopyrte and 0.02 percent 
suffur for pyrite phis pyrrhotite plus maicasia leavas 0.03 percent aufur for 0.11 percent nickel 
Ware al of tha nckel present aa mBerfto at toast 0.06 percent sufur would be necessaiy for 
stochiometry. Therefore 50 percent or more of tha nickel must be present in a aicata minaral ~ 

aw{Mnlin0 or chlorite.

Examination of grains mounted in refractive index ois proved the presence of a 
sheet structure mneraJ such as chlorite but electron prebaanalyais is required to provalha
— —— — . —— -... — ̂  nf aiSraifwii M* 4kS^ MBM^^B^prooonco ct nicKBi n mis SHcfln.
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An Investigation of 
VERY OF COPPETHF. RECOVERY OF COPPER,. 

ft MFTAIJg
from ROB Y ZONE project samples

submitted by 
LAC des ILES MINES LTD.

Progress Report No. 2

Project No. LJL 4255

NOTE:

This report refers to the samples as received.

The practice of this Company in isaiing reports of tiny nature is to require die recipient not 
to pabfish die report or any part thereof without die written consent of Lakefield Research.
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INTRODUCTION

This report presents testwork conducted from June to September, 1992, on Composite 
M92 prepared from drill chips submitted by Lac des Des Mines Ltd., and on five variability 
composites. This testwork investigated recovery of platinum group metals in copper-nickel 
flotation concentrates.

The test program was discussed regnlariy with Mr. G. Reschke and Mr. G J*. Clark, Lac 
des Des Mines.

LAKEFTELD RESEARCH

S J. Parker 
Project Manager

K.W. Sarbutt
Manager - Mineral Pmorssing

.Williams 
Senior Engineer

Investigation by: B.Wakeford 
Report preparation by: BJ. Scoble



SUMMARY

Descrintion of Simmies

Composite M92 and die Roby Zone sample, as described in LR 4255, Progress Report l 
were used for die flotation program. The variability samples, designated as Groups l to 5, 
were prepared by blending equal weights of sub-samples:

doup
1
2
3
4
5

25643 and 25644 
25635 to 25640 
25631 to 25630 
25627 to 25630 
25680 to 25681

The head analyses are presented in Table 1.

Sample

M92
Roby
92M1
28843
Gl
G2
G3
G4
G5

Roby

Cn

0.18
0.16

0.025
0.045
0.11
0.16
0.17
0.039
0.16

Ni

0.24
0.16

0.096
0.091
0.15
0.20
0.28
0.11
0.16

An

0.42
0.30

0.25
0.23
0.27
0.68
0.94
0.23
0.30

; Pt
0.59
0.29

0.93
0.49
0.30
0.35
0.40
0.67
0.29

Assays, 
Pd

9.87
2.40

22.2
6.47
2.90
4.35
7.54
17.2
2.40

,*6,gt 
As

-cO.001
x0.001

.
-
-
.
.
-

•cO.001

S

1.03
0.59

-
0.15
0.24
0.43
0.51
0.14
0.59

Fe t

7.91
4.61

~
-
.
.
-
~

4.61

Fepy

1.18
0.58

.
-
-
.
.
-

0.58

Fepo

1.04
0.73

~
-
-
.
~
-

0.73

A sub-sample of Composite M92 weighing 25 kg was prepared for Mr. G. Clark in
September assaying:

%Co *NI g/tAu g/tPt g/tPd 
0.17 0.24 0.60 0.66 10.7



2. nutation Tcstwork

This phase of the testwoik investigated the effect of the water source, rougher flotation 
density, magnetic separation and the reagent balance on Ae flotation response. Much of the 
testwoik was performed with the assistance of Mr. G. Reschke, Lac des Ees Mines.

2.1 Site Water

Flotation tests were conducted on Composite M92 using Camp Lake (CL), Lac des Des 
(Ldl) and Lakefield (Lkfd) water. The primary grind was 7(Hb minus 200 mesh in Test 36 
but adjusted to 78% minus 200 mesh for subsequent tests. Some adjustments were made 
to the reagent balance and the flotation densily. The results are compared with earlier 
testwoik in Table 2.

Table 2: Water Sttnrce

ISA
%PW8

200

61 

Lkffl

3a%
solids

36 
70
CL

209b 
solids

4Q 
78

Ldl

HMb 
solids

Product

RoOoncl 
Ro Cone 1+2 
Sew Cone 1 
Se Gone 1+2
OnmhCVnc
Scar Tail

HexKcafc)

RoGonel 
Ro Gone 1+2 
SovCbnc
ScavTmfl

Ksd(cdc)

RoOoncl 
Ro Cone 1+2 
ScavOoncl 
Comb Cone 
SeavTsfl

HeadCcafc)

Wl
%

4.1 
7.8 
2.7 
4.9 

12.8 
87.2

-

3.4 
6.9 
4.0 

10.9 
89.1

-

2.8 
5.7 
4.4 

10.1 
89.9

-

An

7.18 
4.83 
2.14 
1.46 
3.52 
0.19

0.62

8.82 
5.19 
0.96 
3.63 
0.25

0.63

12.9 
7.12 
0.65 
432 
0.18

0.60

Pt

6A5 
4.21 
1.60 
1.19 
3113 
0.19

0.55

8.36 
5.20 
1.46 
3.82 
0.19

0.59

9.82 
5.92 
1.10 
3.84 
0.19

0.56

Assays

Pd

137 
87.2 
22.1 
16.6 
59.8 
2.84

10.1

170 
108 
22.1 
763 
255

10.6

192 
122 
19.8 
78.0 
2.61

10.2

,%.8/k 
ra

2J95 
1.88 
0.41 
034 
1.28 
0.10

0.25

2,09 
1.48 
0.45 
1.10 
0.11

0.22

236 
1.72 
OJO 
1.19 
0.12

0.23

Co

3.40 
1.99 
OA2 
031 
133 
0.037

OJO

3.21 
1.84 
0.28 
1.26 
0.037

0.17

3.84 
2.22 
0.27 
138 
0.046

0.18

S

133 
9.44 
2.70 
1.79 
6.46 
0.07

0.89

12.6 
831 
3.99 
6.84 
0.07

0.81

-

-

AD

47.7 
61.4 
93 

11.8 
73.1 
26.9

-

47.1 
57.0 
6.2 

63.2 
36.8

-

603 
68.1 
4.7 

72.9 
27.1

-

9 
Pt

47.6 
593 
7.9 

10.7 
70.1 
29.9

-

47.8 
61.1 
10.0 
71.2 
28.8

-

493 
60.7 
8.6 

693 
30.7

-

rDistri

Pd

553 
67.4 
6.0 
8.2 

75.6 
24.4

-

53.8 
703 
8.4 

78.7 
21.3

-

52.7 
683 
8.5 

77.0 
23.0

-

Intion

ra

48.0 
58.6 
43 
6.7 

65.3 
34.7

-

32.1 
46.9 

8.3 
55J2 
44.8

-

27.8 
43.1 
9.6 

52.6 
47.4

-

Ga

68.4 
763 
5.7 
7.6 

84.1 
15.9

-

63.0 
74.1 
6.6 

80.7 
19.3
-

59.8 
703 
6.5 

77.0 
23.0

-

S

62 
83 
8 

10 
93 
7
-

52 
72 
20 
92 

8
-

-

-

No differences in flotation response were noticed when the water source was varied.



2.2 Sodium Silicate

Mctso granular sodium silicate, Na2SiO3, was tested as an auxiliary dispersant and as die 
sole dispeisanL Camp Lake water was used in these tests. The test results are condensed 
in Table 3.

jaeft
N^SiQ

26
0 

200QgA 
N*0fe 
250 gft 
N*S

32
2000

lOOOg/t 
N*CPj 
250 g/t 
N^S

M 
1000 

lOOOgA 
N*COa 
250 g/t 
NqS

32 
2000

no 
NbaCpj 
250 g/t 
NiiS

Product

RoConcl 
Ro Cone 1+2 
ScavConcl 
Comb Gone 
ScavTafl

HevKcak)

RoConcl 
Ro Cone 1+2 
ScavConcl 
Comb Cone 
ScavTail

Head(calc)

RoConcl 
Ro Cone 1+2 
ScavConcl 
Comb Cone
ScavTafl

HcacKcak)

RoConcl 
Ro Cone 1+2 
ScavConcl 
Comb Cone 
ScavTafl

HcadCcalc)

m
1b

3.4 
6.9 
4.0 

10.9 
89.1

-

1.9 
3.5 
5.1 
8.5 

91.5
-

2.9 
4.9 
5.0 
9.9 

90.1
-

8.7 
12.5 
4.5 

18.7 
81.3

-

Au

8.82 
5.19 
0.96 
3.63 
0.26

0.63

15.3 
9.86 
1.52 
4.92 
0.20

0.60

11.7 
7.69 
1.07 
4.35 
0.21

0.62

4.08 
3.02 
0.51 
2.18 
0.17

055

Pt

8.36 
5.20 
1.46 
3.82 
0.19

0.59
12.7 
9.03 
1.85 
4.78 
0.19

058

9.66 
7.00 
136 
4.15 
0.19

0.58
4.01 
3.07 
0.78 
2.30 
0.16

056

""ST

170 
108 
22.1 
765 
255

10.6
225 
170 
39.2 
925 
2.76

10.4

198 
145 
24.6 
84.2 
2.67

10.7

875 
66.0 
13.3 
48.2 
2.29

10.9

V
2.09 
1.48 
0.45 
1.10 
0.11

0.22

2.06 
1.97 
0.87 
1.32 
0.11

0.21

2.22 
1.84 
054 
1.18 
0.11

0.22

1.16 
0.92 
0.34 
0.73 
0.11

0.23

Cu

3.21 
1.84 
0.28 
126 
0.037
0.17

5.10 
3.29 
0.40 
158 
0.035
0.17

3.80 
254 
0.29 
1.40 
0.032

0.17
1.44 
1.07 
0.17 
0.77 
0.028

0.17

S

12.6 
851 
3.99 
6.84 
0.07
0.81

16.4 
12.6 
4.68 
7.91 
0.21

0.87

14.7 
10.7 
3.44 
7.02 
0.19

0.87
6.29 
5.03 
2.23 
4.15 
0.11

0.87

An

47.1 
57.0 
6.2 

632 
36.8

-

475 
56.9 
12.7 
69.7 
30.3

-

54.2 
60.8 
8.6 

69.4 
30.6

-

65.0 
69.3 
4.2 

74.7 
25.3

-

•ft 
Pt

47.8 
61.1 
10.0 
71.2 
28.8

-

40.9 
54.0 
16.1 
70.1 
29.9

-

47.6 
58.9 
11.7 
70.6 
29.4

-

62.4 
68.7 

6.3 
76.8 
23.2

-

uuan 
Pd

53.6 
70.3 
8.4 

78.7 
21.3

-

40.4 
56.8 
19.0 
75.8 
24.2

-

52.9 
66.2 
11.4 
77.6 
22.4

-

70.0 
75.9 
5.5 

82.9 
17.1

-

uuuuu
Ni

32.1 
46.9 

8.3 
55.2 
44.8

-

18.1 
32.2 
20.6 
52.8 
47.2

-

29.4 
41.7 
12.5 
54.2 
45.8

-

44.9 
51.3 
6.8 

60.3 
39.7

-

Cu

63.0 
74.1 
6.6 

80.7 
19.3

-

57.3 
68.7 
12.1 
80.8 
19.2

-

65.1 
74.1 

8.7 
82.8 
17.2

-

75.1 
80.4 
4.6 

86.4 
13.6

-

S

52 
72 
20 
92 

8
-

35 
51 
27 
78 
22

-

49 
60 
20 
80 
20

-

63 
73 
12 
90 
10

-

Sodium silicate was less effective as a dispersant man Na2CO3, recoveries increased but 
concentrate grades were much lower. Used with Na2C03, grades and recoveries were similar to 
those achieved with 400 g/t CMC



23 Sodium Sulphide and CMC Levels

These tests used Lac des Des water and 1000 g/t Na2CO3. The primary grind was 
minus 200 mesh. The results of testwwk with and without Na2S and CMC additions are 
presented in Table 4.

Table 4: Effect nf N*iS tmA CMC

Teat

40

S3?
41

Ogft. 
Nt2S

4000k 
CMC

42

Qg*
N*2S

200gA 
CMC

43

OgA
NazS

Og/l 
CMC

^ — -*-- --rlUUQCt

RoCoocl 
Ro Cone 1+2 
ScavOoncl 
Comb Cone 
ScavTOI

HcflKcalc)

RoConcl 
Ro Gone 1+2 
Scar Cone 1 
Comb Gone 
ScavTU

HeadCcafc)

RoOoncl 
Ro Cone 1+2 
ScavOoocl
Qpmfr OPTIC
ScwTafl

HevVcafc)

RoGoncl 
Ro COB 1+2 
ScavGoncl 
Comb Gone 
SonrTnl

HcaXcafc)

Wt
%

2.8 
5.7 
4.4 

10.1 
89.9

-

5.0 
7.6 
3.9 

11.5 
88.5

-

6.3 
9.6 
5.1 

14.8 
85.2

-

7.7 
11.9 
6.1 

17.9 
82.1

-

Aa

12J9 
7.12 
0.65 
432 
0.18

0.60

726 
5.19 
0.59 
3.63 
0.17

0.57

5.83 
4.17 
0.49 
2.89 
0.18

0.58

5.71 
3.98 
0.47 
2.79 
0.16

0.63

A 
Pt

9.82 
5.92 
1.10 
3.84 
0.19

0.56

6.77 
5.08 
LOT 
3.72 
0.16

0.57

5.36 
4.03 
0.87 
2.94 
0.18

0.59

4.65 
3.45 
0.69 
2.51 
0.17

0.59

tsays.* 
Pd

192 
122 
19.8 
78.0 
2.61

10.2

137 
103 
18.7 
743 
2.44

10.7

113 
84.1 
14.8 
60.0 
231

10.8

96.7 
.112 

11.4 
50.9 
231

11.0

..gAra
2J6 
1.72 
OJO 
1.19 
0.12

0.23

1.79 
1.43 
0.47 
1.10 
0.10

0.22

1.46 
1.16 
039 
0.89 
0.11

0.23

1.26 
1.01 
0.35 
0.78 
0.11

0^3

Ga

3.84 
^.72 
0.27 
138 
0.046

0.18

2.45 
1.79 
0.26 
1^7 
0.045

0.19

1.92 
1.40 
OJ22 
0.99 
0.042

0.18

1.65 
1.18 
0.19 
0.85 
0.042

0.19

Aa

60.5 
68.1 
4.7 

72.9 
27.1

-

64.5 
69.5 
4.0 

T3J5 
26J5

-

63.1 
693 
43 

73.6 
26.4

-

69.4 
74.7 
4.5 

192 
20.8

-

%D 
Pt

493 
60.7 
8.6 

693 
30.7

-

60.0 
67.8 
73 

75.1 
24.9

-

57.4 
663 
7.6 

73.9 
26.1

-

60.5 
693 
7.1 

76.4 
23.6

-

istribal 
Pd

52.7 
68J 
8J 

77.0 
23.0

-

64.6 
73.0 
6.8 

79.8 
20.2

-

65.6 
74.8 
7.0 

81.8 
192

-

673 
76J 
63 

82.8 
17.2

-

ionra
27.8 
43.1 
9.6 

52.6 
47.4

-

42.0 
50.4 
8.5 

58.9 
41.1

- -

40.7 
493 

8.9 
58.4 
41.6

-

41.9 
51.7 
9.2 

60.9 
39.1

-

Co

59.8 
70.3 
6.5 

77.0 
23.0

-

66.5 
73.1 
5.4 

78.6 
21.4

-

66.4 
74.1 
6.2 

80.3 
19.7

-

67.9 
75.3 
6.2 

81.5 
18.5

-



8

Omitting Ae sodium sulphide addition increased metal recoveries, especially platinum and 
nickel Concentrate grades were somewhat lower. Reducing the CMC to 200 gft allowed 
more gangue to float reducing concentrate grade without increasing metal recoveries, the 
the exception of paiiadinm Omitting the CMC further increased the concentrate weight
recovery, increasing metal recoveries at tower grades.

2.4 Ammonium Sulphate Addition

Table 5 compares results of tests with Na2S and (NH4)2SO4.

Table 5: fNHdtoSO* Addition

Itet
37

250gA 
Na25

50

250gA 
(NH02 

SQ4

Roduct

RoCbncl 
Ro Gone 1+2 
Scar Good
Onmh OfVaC
ScwTifl

HcaiKcalc)
RoCbnel 
Ro Cone 1+2 
SccvConcl
Onmli^OnC
SovTrf

HeatKcalc)

Wt
%

1.9 
33 
5.1 
83 

91.5
-

4.1 
6.6 
4.1 

10.7 
893

-

Aul Pt

153 
9.86 
1.52 
4.92 
0.20

0.60

9.48 
639 
0.62 
4.18 
0.18

0.61

12.7 
9.03 
1.85 
4.78 
0.19

038

8.60 
6.15 
0.97 
4.17 
0.21

0,63

*Kr
225 
170 
39.2 
923 
2.76

10.4

162 
118 
17.6 
79.6 
2.79

11.0

V*
2.06 
1.97 
0.87 
132 
0.11

0.21

2.08 
1.64 
OA1 
1.17 
0.11

0.22

Co

5.10 
3.29 
0.40 
138 
0.035

0.17

3.02 
2.06 
0.22 
136 
0.038

0.18

S

16.4 
12.6 
4.68 
7.91 
0.21

0.87

12.6 
9.63 
332 
7.29 
0.20

0.96

An

473 
56.9 
12.7 
69.7 
303

-

63.7 
69.4 
4.2 

733 
263

-

9 
Pi

40.9 
54.0 
16.1 
70.1 
29.9

-

553
64.1 
6.3 

70.4 
29.6

-

iDattfl 
Pd

40.4 
56.8 
19.0 
75.8 
24.2

-

60.1 
70.8 
6.5 

77.3 
22.7

-

l __ itnllvQDDlBra
18.1 
32,2 
20.6 
52.8 
47.2

-

38.0 
483 
7.5 

56.0 
44.0

-

Co

57.3 
68.7 
12.1 
80.8 
192

-

68.9 
76.0 
5.0 

81.0 
19.0
-

S

35 
SI 
27 
78 
22

-

54
66 
15 
81 
19

-

At addition rates of 250 gft ammonium sulphate and sodium sulphide, the test with 
ammonium sulphate was less selective.

2,5 Flotation Density

Flotation was conducted at approximately 33 and 20% solids. The pulp viscosity was 
reduced and froth appearance and concentrate grades, especially the platinum group metals, 
improved at the lower density. The results are compared in Table 6.



It*
29

33*. 
aofids

51
20*. 

solids

Product

4lhaCoocamaoanc
2odaOooc 
lad Cone 
ScavOonc 
ScavTd
Headtcafc)

44 Q Cone 
3niaOoac 
2nd Q Cone 
1st Q Gone 
RoOoac 
RoTai
Head(calc)

Wl
*,

1.8 
2.0 
2,6 
6.0 

162 
83.8

-

1.7 
1.9 
2.2 
43 

133 
863

-

AD

17.1 
15.4 
123 
5.95 
2.43 
0.17

033

25.8 
23A 
20.7 
11.5 
4.42 
0.18

0.75

Pt

14.9 
13.7 

113 
6.08 
2.60 
0.17

036

20.2 
18.6 
16.4 
9.75 
3.48 
0.21

0.65

"tf
295 
270 
225 
117 
492 
220

10.4

356 
329 
291 
174 
623 
2.79

10.8

V*
430 
4.12 
342 
1.86 
0.85 
0.11

0.23

4.88 
433 
4.03 
2.46 
0.98 
0.11

0.23

Co

6.12 
537 
436 
220 
0.88 
0.029

0.17

6.63 
6J03 
530 
3.01 
1.02 
0.03

0.16

S

~

31.0 
283 
252 
153em
0.08

0.88

An

58.1 
593 
61.1 
67.6 
74.0 
26.0

—

58.2 
59.4 
60.6 
64.6 
79.2 
20.8

"

It 
Pt

47.9 
50.1 
53.7 
65.6 
75.2 
24.8

—

52.6 
543 
55.6 
63.1 
7201 
28.0

"

Dteril 
Pd

54.2 
563 
59.7 
72.2 
81.2 
18.8

"

55.6 
57.7 
59.0 
673 
77.7 
223

~

batiaora
353 
36.7 
38.8 
48.9 
59.9 
40.1

"

36.4 
38.1 
39.1 
45.7 
58.0 
42.0

~

Cu

65.9 
68.0 
71.0 
79.6 
853 
143

"

683 
70.1 
71.1 
77.4 
84.1 
15.9

S

-

—

60 
62 
63 
73 
92 

8
*

2.6 Magnetic Separation

A Jeffrey magnetic separation was conducted on the mill discharge prior to cnnditinning for 
flotation. Very little magnetic material was recovered. Table 7 contains the results.

Tttt

44

38

IT.. ...I.. ..jtTOUuCI

Jeff Map 
RoOonel 
Ro Cone 1+2 
ScavConcl
ffrmfrfVMir
SCOT Tail

HcadXcalc)

RoConcl 
Ro Cone 1+2 
ScavConcl 
Comb Cone 
StavTuI

Head(calc)

Wt
9,

1.0 
4.4 
6.8 
4.8 

12.6 
87.4

-

2.9 
4.9 
5.0 
9.9 

90.1
—

An

3.72 
639 
430 
0.58 
235 
0.19

034

11.7 
7.69 
1.07 
4.35 
0.21

0.62

Ai 
Pt

1.27 
7.07 
5.28 
1.00 
333 
0.22

0.61

9.66 
7.00 
136 
4.15 
0.19

0.58

njrs.%, 
Pd

20.2 
129 
97.0 
17.4 
60.7 
3.03

103

198 
145 
24.6 
84.2 
2.67

10.7

gftra
0.48 
1.89 
1.46 
034 
0.96 
0.12

0.23

?.22 
1.84 
0.54 
1.18 
0.11

0.22

Co

OJO 
2.60 
1.85 
0.21 
1.12 
0.044

0.18

3.80 
234 
0.29 
1.40 
0.032

0.17

Au

6.9 
51.7 
57.1 
5.2 

69.1 
30.9

-

542 
60.8 
8.6 

69.4 
30.6

~

%^>rt*anriM
Pt

2.1 
51.0 
58.7 
7.8 

68.6 
31.4

-

47.6 
58.9 
11.7 
70.6 
29.4

~

Pd
1.9 

55.4 
642 

8.1 
743 
25.7

-

52.9 
66.2 
11.4 
77.6 
22.4

-

ra
2.1 

37.0 
44.1 
7.2 

53.5 
463

-

29.4 
41.7 
12.5 
542 
45.8

-

Cu

2.8 
64.0 
70.2 
5.6 

78.5 
21.5

-

65.1 
74.1 
8.7 

82.8 
17.2
-



10

2.7 Variability

The variability of the flotation response was scoped in a series of three rougher tests and 
six rougher-cleaner tests. Eight different samples, with various base metal and PGM 
contents and ratios, were tested.

A - Rniieher Circuit

The variability of rougher flotation response was compared for Composite M92, Roby 
Zone Composite and sub-sample 92 Ml 28843. The results are compared in Table 8 and 
Figures l and 2.

ttnnrticr Circuit

Test
45/46 
M92

47/48 
Roby 
Zone

49 
92-M1 
28843

Product
RoConcl 
Comb Cone 
Ro + ScConc 
ScavTafl
Head(cak)
RoConcl 
Gonib Cone 
Ro + ScCanc 
ScavTafl

HeatKcafc)

RoConcl 
Ro Cone 1+2 
ScavConcl 
Comb Cone 
ScavTafl

Head(calc)

Wt 
%
1.7 
4.0 
8.2 

91.8
-

1.1 
2.5 
6.4 

93.6
-

4.1 
11.5 
14.0 
25.5 
74.5

~

An

19.1 
10.6 
5.54 
0.22
0.65

11.1 
6.73 
3.13 
0.11

0.30

3.26 
1.45 
0.16 
0.74 
0.10

0.26

Pt

13.1 
8.69 
4.84 
0.21
0.59

10.0 
624 
3.04 
0.12

0.31

13.1 
622 
0.55 
3.11 
0.28

1.00

Assays 
Pd

216 
159 
88.9 
3.02

10.0

82.5 
52.4 
25.1 
0.75

230

295 
139 
12.6 
69.7 
6.42

22.5

.*,gftNi
2.06 
2.22 
1.44 
0.11
0.22
3.81 
2.46 
1.17 
0.047

0.12

0.24 
0.18 
0.10 
0.14 
0.081

0.095

Cu

4.93 
2.87 
1.60 
0.05
0.17

5.69 
3.28 
1.54 
0.043
0.14

0.44 
0.19 
0.022 
0.10 
0.010

0.033

S
16.8 
12.5 
7.31 
0.31

0.89
16.8 
11.1 
5.33 
0.10

0.43

1.63 
0.86 
0.14 
0.46 
0.05

0.16

Au

50.8 
65.6 
69.6 
30.4

-

35.4 
39.5 
63.7 
34.1

-

51.2 
632 

8.5 
71.7 
28.3

-

"k 
Pt

38.3 
59.0 
66.7 
33.3

-

34.7 
50.9 
62.3 
37.7

-

54.2 
71.5 

7.7 
79.1 
20.9

-

• Distri 
Pd
37.2 
64.0 
72.4 
27.6

-

38.7 
57.7 
69.7 
30.3

-

54.2 
71.0 
7.8 

78.8 
21.2

-

button
Ni

16.0 
40.0 
52.7 
47.3

-

34.7 
52.5 
63.2 
36.8

-

10.4 
22.0 
14.6 
36.7 
63.3

-

Cu
48.9 
66.4 
74.9 
25.1

-

44.6 
60.2 
71.1 
28.9

-

55.3 
68.0 
9.3 

77.4 
22.6

-

S
33 
57 
67 
33

-

42 
65 
78 
22

-

44 
63 
13 
76 
24

-
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2.7.2 Series B-CleanerCircuit

The rougher - cleaner circuit response was scoped for Composite M92 and Group l to S 
Composites. The results are presented in Table 9 and Figures 3 and 4.

12

Table 9: Variahilitv . Circuit

Test

53A 
M92

55 
Gl

56 
G2

57 
G3

58 
G4

59 
G5

Product

3idClConc 
2nd CI Cone 
1st CI Cone 
RoCooc 
RoTafl

RsadCcalc)
2ndClCooc 
1st CI Cone 
RoConc 
RoTaH

HeadCcak)
2nd Q Cone 
1st Q Cone 
RoConc 
RoTafl
HeaoXcafc)

2nd Q Cone 
1st CI Cane 
RoConc 
RoTafl

Head(cak)

2nd Q Cone 
1st Q Cone 
RoConc 
RoTafl

HewKcnlc)
1st CI Cone 
RoConc 
RoTafl
HcaoXcafc)

Wl
%

2.0 
2.3 
3.9 

10.3 
89.8

-

0.9 
1.9 
5.1 

94.9
-

0.5 
1.2 
4.2 

95.8
-

0.8 
1.6 
3.9 

96.1
-

1.0 
1.9 
4.7 

95.3
-

0.7 
3.6 

96.4
-

Ali

16.1 
13.9 
8.67 
336 
0.17

032

12.9 
6.30 
2.64 
0.11
0.24

30J 
12.4 
4.12 
0.22

0.38

45.7 
24.5 
10J 
0.19
039

41.9 
23.8 
10.2 
0.25

0.72

24.9 
5.31 
0.15
0.34

Pt

15.5 
13.6 
8.89 
3.81 
0.17
034

19.1 
10.2 
4.63 
0.20
0.49

21.3 
8.77 
321 
0.14

0.27

23.0 
13.0 
5.62 
0.11

0.33

26.6 
15.3 
6.52 
0.11

0.41

44.6 
9.69 
0.16

0.51

Assays,
Pd

336 
293 
190 
80.1 
2.45

10.4

373 
186 
78.2 

1.96

6.47

261 
108 
38.1 
0.96
251

305 
187 
82.8 
0.86
4.07

401 
253 
119 

1.07

6.67

1023 
228 

3.29

11.4

,*,grcra
4.05 
3.59 
2.47 
1.14 
0.11
0.22

1.27 
0.69 
034 
0.079

0.091
5.94 
3.24 
1.14 
0.085
0.13

6.37 
4.72 
2.29 
0.083
0.17

7.22 
4.92 
231 
0.068

0.18

2.72 
0.84 
0.26

0.28

Cn

6.00 
5.19 
3.25 
1.31 
0.030
0.16

3.78 
1.83 
0.75 
0.001

0.045

10.9 
4.66 
1.41 
0.033
0.091

10.7 
5.81 
2.44 
0.041

0.13

10.6 
6.03 
233 
0.033

0.15

3.63 
0.77 
0.008

0.039

S

27.0 
23.8 
16.0 
7.15 
1.01
1.64

-

-

.
-

-

-

-

-

-

-

Au

60.8 
61.8 
65.3 
70.5 
29.5

-

46.2 
50.7 
56.4 
43.6

-

37.7 
38.7 
44.9 
55.1

-

632 
65.6 
68.9 
31.1

-

59 J) 
61.7 
66.9 
33.1

-

50.7 
57.1 
42.9

-

tto 
Pt

55.8 
57.4 
63.8 
71.9 
28.1

-

38.4 
46.1 
553
443

-

37.8 
39.1 
50.0 
50.0

-

57.3 
62.6 
67.6 
32.4

-

65.3 
69.1 
74.6 
25.4

-

60.6 
693 
303

-

uuan 
Pd

63.1 
64.8 
71.3 
78.9 
21.1

-

54.6 
61.1 
68.2 
31.8

-

49.4 
51.1 
63.4 
36.6

-

60.8 
72.2 
79.7 
20.3

-

61.0 
70.7 
84.7 
15.3

-

61.5 
72.3 
27.7

-

tfmimira
36.7 
38.2 
44.5 
54.3 
45.7

-

11.8 
14.4 
18.7 
81.3

-

21.9 
30.0 
36.9 
63.1

-

30.5 
43.8 
52.9 
47.1

-

39.9 
50.0 
64.7 
35.3

-

6.6 
10.9 
89.1

-

Co

72.7 
73.9 
78.4 
83.3 
16.7

-

82.6 
89.9 
97.6 
2.4
-

57.2 
613 
65.1 
34.9

-

64.4 
67.8 
70.8 
29.2

-

71.0 
74.5 
79.2 
20.8

-

69.6 
78.5 
213

-

S
32 
33 
38 
45 
55

-

-

-

.
-

.

-

-

-

-

-
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The concentrate grades and recoveries of the samples varied considerably. No correlation 
has been noted between feed grades or the NirCu ratio and the metallurgical response. 
Table 10 ^immariTgs the feed grades, rougher recoveries and NirCu ratio of the samples 
used in me variability study.

Camp

92M1 
G4 
M92 
G3 
G5 

Roby 
Gl 
G2

Head 
Au

0.26 
0.72 
0.65 
0.59 
0.34 
0.30 
0.24 
0.38

[Assay: 
Pt

1.00 
0.41 
0.59 
0.33 
0.51 
0.31 
0.49 
0.27

sg/t 
Pd

22.5 
6.67 
10.0 
4.07 
11.4 
2.30 
6.47 
2.51

Total 
PGM

23.8 
7.80 
11.2 
4.99 
12.3 
2.91 
7.20 
3.16

Ro 
Rec'y 
PGM

230 
226 
221 
216 
199 
196 
180 
158

Heai
Ni

0.095 
0.18 
0.22 
0.17 
0.28 
0.12 
0.091 
0.13

i.% 
Co

0.033 
0.15 
0.17 
0.13 
0.39 
0.14 

0.045 
0.091

Total 
BM

0.13 
0.33 
0.39 
0.30 
0.32 
0.26 
0.14 
0.22

Ratio 
NirCu

2.88 
1.20 
1.29 
1.31 
7.18 
0.86 
2.02 
1.43

Ro 
Rec'y 
BM

114 
144 
138 
124 
89 
134 
116 
102

Settiin* Testwnrk

Settling tests were conducted on flotation tailing from Test 52 with CMC PA MED, no 
Na2CO3, no Na2SiOs and from Test 53 with CMC 7MF, Na2CO3 and Na2SiOs. 
Supernatant from Test 52, with and without flocculant was submitted for water quality 
analysis.

3.1 Thickening Tests

The tailing from Test 53 (Tests S3 and 54) was so well dispersed that no visible settling 
occurred prior to the addition of 1950 g/t CuSO/j. Photograph l shows die supernatant
clarity after 24 hours of settling tests on the two different tailings with and without 
flocculant Photograph 2 shows the effect of the CuSO4 addition on Tests S3 and S4. The
mirlmmng test results aty ammmriacfl in Tat*C 11.
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Table 11: Thickening Test Remits

Ten
No.

S-l
S-2
S-3
S-4
S-5
S-6

Product

Test 52 Tailing
Te* 52 Tailing
Test 53 Tailing
Test 53 Tailing
Test 53 Tailing
Test 53 Tailing

Focal
156
HA

—

15
-

15
- -

15

CaSO*
gA

—

-
-
-

1950
1950

Palp Density
•*SnKiii

w - *-* - m
DDDB1

21JO
23.5

-
-

192
1W

Rai

632
63.4

-
-

61.0
592

Settling Katf fmlh\

Taut

0207
0516

-
-

OA41
1.123

Zone

OJ030
0.049

-
-

0.157
0.174

On2M

Zone

OJS46
0.122

-
-

0.179
0.128

tay)*

Zone

1257
0397

-
-

0307
0238

no safety f actor applied

3.2 Water Quality

Supernatant from thickening tests SI and S2 was removed and submitted for drinking 
water quality 24 element quantitative ICP analysis. Dissolved and total metals 
concentrations are reported in Table 12. Quantitative analysis of Cu, Se, Pb, Cd, total 
suspended solids and total dissolved solids are reported in Table 13.



Table 12: Senri-Onflntitetive Water Analysis

17

Al
As
Ba
Be
Ca
Cd
Co
Cr
Cu
Fe
Mg
Mn
Mo
Na
Ni
P
Pb
S
Sb
Se
Si
Sn
Te
Zn

Hardness

Detection
T imit mg/f .

0.1
0.05
0.02
0.005
0.1
0.01
0.01
0.02
0.02
0.02
0.05
0.01
0.05
0.05
0.02
0.1
0.05
1.0
0.05
0.2
0.05
0.1
0.05
0.01

Blank

^.1
•d)!o5
•cO.02
*c0.005
•cO.l
^0.01
^0.01
^.02
*d).02
^.02
^.05
*c0.01
^.05
•d).05
^.02
*Q l
•d).05
^.0
•cO.05
*^).2

0.05
^.1
•cO.05
*c0.01

SI-24 h

*d).l
^.05
•d).02
•c0.005
37.2
*cO 01
-cO.Ol
^.02
^.02
^Q 02
17
0.02

^.05
29
0.02

*cO 1
^05
58
^.05
*c0.2

3.4
^.1
•d).05
•cO.Ol

163

1 J'nCeilln'Pfl"- mir/i .

Dissolved 

S2-24h

^1
^."05
^.02
*c0.005
37.2
^.01
^Q 01
*c0.02
^.02
^.02
17
0.01

•cO.OS
30
0.02

•d).l
^.05
56
^.05
•d).2

3.3
^.1
•d).05
•^.01

163

SI-72 h

^1
•d)."05
^.02
*d).005
38.4
•cO.01
*c0.01
-cO.02
•cO.02
^.02
17.3
0.02

*c0.05
29.3
0.02

•cO.l
•d).05
50.7
•d).05
•dO 2

3.60
^.1
^.05

0.02

SI-24 h

1.61
*cO 05
^02
^Q 005
37.2
*c0.01
*c0.01
•cO.02

0.02
1.74

17.0
0.04

•d).05
29.0
0.08

^.1
^.05
69.2
-cO.OS
^Q 2

3i95
^.1
•cO.05

0.14

Total 

S2-24h

1344
•d).05
^.02
"CO.OOS
37.2
•^.01
*cO 01
^.02

0.02
1.29

17.0
0.03

-cO.OS
29.0
0.07

^.1
^Q 05
68.2
^.05

- ^.2
3.61

^.1
^.05

0.05

SI-72 h

0.30
•cO.05
*d).02
*d).005
38.4
^.01*^o 01
•cO.02
^.02

0.39
17.3
0.02

•cO.05
29.3
0.03

^.1
*c0.05
50.7
*c0.05
^0 2

3.60
^.1
^.05

0.24
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Sample

Sl,24hTM 
SI, 24 h DM 
Sl,72hTM 
SI, 72 h DM 
82,24 h TM 
82,24 h DM 
Blank DM

Co

0.021 
0.007 
0.010 

•c0.003 
0.022 
0.004 

•c0.003

Concentration
Se

*c0.10 
•cO.10 
•cO.10 
•cO.10 
•d). 10 
*d).10 
•c0.10

Pb

0.017 
0.006 
0.010 

^.005 
0.008 

•cO.005

i, mg/L 
Cd

0.0003 
0.0002 

t0.0002 
*c0.0002 
*d).0002 
•c0.0002

TSS

39 

20

TDS

346 

340

TM — total metal 
DM s dissolved metal

Test

A six stage cycle test was conducted using these conditions:

Primacy Grind:

Roughen 
Scavenger

Regrind:

1st Cleaner 

1st Cleaner Scav:

2ndQeanen 

3rd Cleaner:

65% minus 200 mesh with reagents added to last 5 of grind

400gftPAMED
25gft3501
SOg^PAX

8 minutBS flotation
50gftNa2S
SOgACuSO4
4x 5 g/t stages PAX
Auo(^ asieonoed
7+5+5+5 minutes flotation stages
9QF& minus 400 mesh with reagents added to last 5 minutes of grind
lOOg/tPAMED
5gft3501
20gftPAX
ISg/tPAX
IS mmutes flotation
50gANa2S

10 minutes flotation 
SOgAPAMED 
5gA3S01 
ISgrtPAX

mmutes flotation
lOg/fcPAMED 
2.5 gA 3501 
10 gft PAX

The flowsheet is shown in Figure S.
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4.1 Metallurgical Results

The results of a balch test under similar conditions are compared with the cycle test in Table 
14.

Test
53A

54

Product

3idCICooc 
2nd Q Cone 
1st CI Cane 
RoCooc 
RoTafl

Head(cafc)

CuNiCooc 
Comb Tail

HcacKcafc)

Wt
%

2.0 
2.3 
3.9 

10.3 
89.8

-

3.3 
96.7

-

An

16.1 
13.9 
8.67 
3.56 
0.17

0.52

12.1 
0.18

0.58

Pt

15.5 
13.6 
8.89 
3.81 
0.17

0.54

11.6 
0.19

0.57

Assays 
Pd

336 
293 
190 
80.1 
2.45

10.4

229 
2.91

10.4

V
4.05 
3.59 
2.47 
1.14 
0.11

0.22

3.04 
0.12

0.21

Cu

6.00 
5.19 
3.25 
1.31 
0.030

0.16

3.88 
0.038

0.17

S

27.0 
23.8 
16.0 
7.15 
1.01

1.64

-

-

Au

60.8 
61.8 
65.3 
70.5 
29.5

-

69.5 
30.5

-

* 
Pt

55.8 
57.4 
63.8 
71.9 
28.1

-

67.3 
32.7

-

t Distributim
Pd
63.1 
64.8 
71.3 
78.9 
21.1

-

73.0 
27.0

-

Ni

36.7 
38.2 
44.5 
54.3 
45.7

-

47.1 
52.9

-

Cu

72.7 
73.9 
78.4 
83.3 
16.7

-

78.0 
22.0

-

S

32 
33 
38 
45 
55

-

-

-

Recoveries above the balch test 1st cleaner concentrate level were achieved with 
recalculation bf the 2nd and 3rd cleaner tailings and 1st cleaner scavenger concentrate, 
however the final concentrate grade was lower.

4.2 Concentrate Quality

Table 15 and Figure 6 illustrate the effect of weight recovery and concentrate grade 
(concentrates from Composite M92) on MgO content

Table 15: M*O C of Concentrates

Test

51 
51 
54

Product

44 CI Cone 
2nd Q Cone 
3rd Q Cone

Wt
%

1.7 
2.2 
3.3

Aa

25.8 
20.7 
12.1

Pt

20.2 
16.4 
11.6

Assays, 
Pd

356 
291 
229

gft.%
Ni

4.88 
4.03 
3.04

Cn

6.63 
5.30 
3.88

MgO

3.79 
6.58 
9.12
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10

9

8

7

6

5

4

i.i
1.0 1.5 2.0 2.5 3.0 3J 

Concentrate Weight Recovery, %
4.0

1C* Wrfoht

A 24 element semi quantitative scan of the final concentnde tram the cycle test is leporied in 
Table 16.
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Table 16: Concentrate Scan

Element

Ba
Be
Ca
Cd
Co
Cr
Cu
Fc
La
Mg
Ma
Mo
Na
Nd
Ni
P
Pb
S
Sb
Se
Sn
Te
Y
Zn

*

0.0005
0.0001
0.02
0.0005
0.0005
0.0005
0.0005
0.0005
0.001
0.0005
0.005
0.001
0.0005
0.005
0.0005
0.002
0.001
0.02
0.001
0.005
0.002
0.01
0.001
0.0005

Coflcetilfifttiont /b
3rd CI Cone D-F 

Test 54

0.002
•c0.0001

1.31
0.001
0.13
0.020
3.72

26.0
•d).001

5.50
0.044

*c0.01
0.20

•d).005
2.66

*c0.002
0.083

14.1
•c0.001

0.008
^.002
*4).003
•d).001

0.26
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43 Cyamdation of 1st Cleaner Scavenger Tailing

The 1st cleaner scavenger tailings, cycles A to F were combined, and split into three 
charges for bottle roll leaching. The preliminary test was a single stage 48 hour cyanide 
leach. Two additional tests were conducted to confirm results, investigate the effect of a 
finer leach feed size, and investigate die effect df retention time. The results are presented 
in Table 17.

Ti.hk.17r Remits

Test

54C 
1C 
2C

Rf-giiiid

no 
no 
yes

Reag 
ki

NaCN

5.16 
5.91 
7.96

Cons
A CaO

0.97 
1.78 
1.25

48 
An

88.6 

59.3

E hour 
Pt

13.2 

6.3

Pd

65.3 
60.2

tEi 
72 

Au

51.1 
60.6

ctracti 
.hour 

Pi

6.1 
6.9

on 

Pd

51.2 
65.3

96 
An

83.3 
77.4

hour 
Pt

21.6 
21.3

Pd

61.2 
65.5

He
Au

0.52 
0.54 
0.62

ad. Au 
Gale 
Pt

0.59 
0.67 
0.65

gt 
Pd

10.0 
9.54 
9.03

Residue assays(gA) were: Test
54C
1C
2C

An
0.05, 0.07
0.11, 0.07
0.21, 0.07

Pt
0.46, 0.52
0.52, 0.53
0.50, 0.52

Pd
3.63, 3.46
3.75, 3.65
3.15, 3.08

Extended teach time and fine grinding did not improve extractions.
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CONCLUSIONS

The use of waters obtained fiom the Lac des Des Mine site mroughout batch laboratory 
tests did not efiect results. A lower flotation density of lS-20% solids improved the grade- 
recovery relationship slightly. A soda-ash, sodium 3*Kc**p circuit gave similar metallurgical 
results as the CMC circuit However, the settling characteristics of the tailings was 
adversely affected.

The predicted results from composite M92, based on a six stage locked cycle test, Test 54, 
are:

Product Weight Assays, %,8/t *. Distribution
9i Ao Pt Pd K CD An Pt ra NiCu

3rd Q Cone 332 12.1 11.6 229 3.04 3.88 69.5 67.3 73.0 47.1 78.0
1st d Se Tail 8.27 0.42 036 9.91 O27 0.10 6.0 8.0 7.9 10,3 50

RoTaO 88.41: 0.16 0.16 126 0.10 0.032 24.5 24.7 19.1 42.6 169
Head(cak) lOaOO 0.58 Ol57 10.4 O21 0.17 100.0 100.0 100.0 100.0 100.0

Comb Tail 96.68 0.18 0.19 2.91 0.12 0.038 30J5 32.7 27.0 52.9 22.0

Final concentrate weight recovery below 2% would be required to obtain MgO levels below 
5%. The above concentrate assays 9.12% MgO.

Of the POM'S contained in the 1st cleaner scavenger tailing, approximately 8(ft of the gold 
and 65% of the Pd could be extracted by direct cyanidation of this tailing. This would 
lepIesemanaddmonalove^ancxt^actkmofapploximale^yS%cachof AuandPd.

The samples submitted for variability testwork were quite different .hi feed grades and 
metallurgical response.
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SAMPLE PREPARATION

Preparation of Composite M92 is detailed in LR4255, Progress Report 1.

Ten kilograms of Sample 92M128843, which was excluded from Composite M92 because 
of the low Cn Ni content and high Pd, was crushed to minus 10 mesh and ten l kilogram 
charges prepared.

The variability samples were received under our reference numbers LR9239846 and 
LR9239887. Eight l kilogram charges of Group l were blended using equal weights of 
samples 25643 and 25644. Twenty-five l kilogram charges of Group 2 were blended 
using equal weights of samples 25635 to 25640. Sixteen l kilogram charges of Group 3 
were blended using equal weights of samples 25631 to 25634. Sixteen l kilogram charges 
of Group 4 were blended using equal weights of samples 25627 to 25630. Six l kilogram 
charges of Group 5 were blended using equal weights of samples 25680 and 25681.
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Ca(OH)2
Na2CQ3
Na2S
CuSO4*SH2O
NaCN
(NH4)2S04

Aerofloat208
promoter
Aero 3501
promoter

PAX

MEBC
DF250C
DF250

FAMED
CMC7LT

CMC7MF
Na2SiQ3

PocollS6

Calcium Hydroxide
Sodium Carbonate
Sodium Sulphide
Copper Sulphate
Sodium Cyanide
Ammonium Sulphate

lithiophosphate collector

Didriophosphate collector

Potassium Amyl Xanmate

Methyl IsoButyl Catbmol
polyglycol farther
polyglycol farther

Carboxyl Methyl Cellulose
Carboxyl Methyl Cellulose
medium viscosity
Carboxyl Methyl Cellulose
Sodium silicate

Ani^nic pn1yft(ny1flmidfr

flocculant. high iKJpcnlur ™t

Nymoc Chemicals
ITInluui CjujintIRnrisner ocientmc
Nymoc Chemicals
Nymoc Chemicals
Nymoc Chemicals
Fisher Scientific

Cyanamid

Cyanamid

Hoecbst

CIL Chemicals
Dow
Dow

Aqualon
Aqualon

Aqualon
National Silicate

Allied Colloids
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DKTATT.S OF TRSTWORK 

Test Composite Conditions

36
37
38
39
40
41
42
43
44

45,46
47.48

49
SO
SI
52
53

SI to 6
53A

54
54C

1C
2C
55
56
57
58
59

M92
M92
M92
M92
M92
M92
M92
M92
M92
M92
RobyZbne
92M1 28843
M92
M92
M92
M92
Tailings
M92
M92
M92
M92
M92
Gl
G2
G3
G4
G4

7^ mmus 200 mesh, 2^ sotids, Camp 1^ water
78% minus 200 mesh, 20*fc solids, Na2SIO3, Camp Lake water
Repeat 37, reduce Na2SiO3
Repeat 37 without Na2CQ3
Reduced Na2S, Na2CO3, Lac des Hes water
Repeat 40 without Na2S
Repeat 41 with reduced CMC
Repeat 42 without CMC
Repeat 38 no Na2SiO3, Jeffery sep'n flot feed, Lakefield water
Repeat 37, GR operator
Repeat 45,46, GR operator
Repeat 37, LP operator
Repeat 37, with (NH4)2SO4, LP operator
Repeat 29 at low density
Repeat 31 to produce tailing for settling tests
Repeat 37 to produce tailing for settling tests
Settling tests
Prccycle test, GC operator
Cycle Test, GC operator
48h CN Leach 1st d Tailing
96h CN Leach 1st Q Tailing
96h CN Leach regroundlst CI Tailing
Variability test, GC operator
Variability test
Variability test
Variability test
Variability test

Details of Testwork



Test: 36 Project: 4255 Date: May 27nV92 Operator BW

^ Purpose: To conduct a flotation test on 1000 g of CompM92 at 70% minus 200 mesh 
using Camp Lake water throughout the test

— Procedure: As shown below.

Feed: 1000 grams minus 10 mesh Comp. M92.

Grind: 12 minutes at 509b solids in the yellow ban nrilL

— Conditions:
Stage

Primary Grind

Rougher Cond. 1
Rougher Coad. 2
Rougher Cond. 3

Rougher 1

Rougher 2

Scavenger Coad.

Scavenger

Reagents, g/t
Na2CO3

2000

Na2S

250

100

CMC 
7LT

400

CuS04

250

A350

100

50

100

R-208

40

20

20

DF-250

5

10

iimCf minutes
Grind

12

Cond.

3
5
3

1

1

2

2

Froth

2

2

5
6

PH

9.8

9.6

9.7

9.6

Stage
Flotation Cell
Speed RJUH
Pulp Density

Coad. | Rol |Ro2|Scav.
D-1000

1500 1 2100121001 2100
Appro*. 20 'fcsoilids

Size Analysis of Combined Products:

Microns

208
147
104
74
45
-45

Mesh

65
100
150
200
325
-325
Total

Weight 
Grams

4.2
5.0
10.3
10.2
16.7
53.6
100.0

% Weight
tod.

4.2
5.0
103
10.2
16.7
53.6
100.0

Cum.

4.2
9.2
19.5
29.7
46.4
100.0

-

Pass.

95.8
90.8
80.5
70.3
53.6

-
-

Test 36
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89
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Pt
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 17
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9

0.9
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5
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Cu
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3.2
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0.5

4 
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0.0
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 0
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0
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47
.1 9.9 6.2 36
.8
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.8

13
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10
.0
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.8
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.6

16
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14
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.0 
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Test: 37 Project: 4255 Date: May 2801/92 Operator BW

Purpose: To repeat Test 36 with the CMC 7MF replacing CMC 7LT, and with the addition of 
Sodium Silicate type "O" (Na2SiO3). Other changes are shown below. 
Camp Lake water was used throughout die test

Procedure: As shown below.

Feed: 1000 grains minus 10 mesh Comp. M92.

Grind: 15 minutes at 5Wb solids in Ae yellow ball mill

Conditions:
Stage

Primary Grinc

Rougher Cond. 1
Rougher Cand. 2
Rougher Cond. 3

Rougher 1

Rougher 2

Scavenger Cond.

Scavenger

Reagents, f
Na2CO3

1000

Na2S

250

100

CMC
7MF

400

Na2SiO3

2000

ift
CuSO4

250

A350

100

100

100

R |DF-25( 
208

40

20

20

20

lime* minutes
Grim

15

Cond

3
5
3

1

2

2

2

Froth

2

2

6

PH

9.6

9.3

93

9.3

Stage
Flotation Cell
Speed RJ*JH
Pulp Density

Cond. | Rol |Ro2| Scav.
D-1000

1500 | 2100 |2100| 2100
Approx. 20 % soilids

Size Analysis of Combined Products:

Microns

208
147
104
74
53
38
-38

Mesh

65
100
150
200
270
400
-400
Total

Weight 
Giams

1.2
3.4
7.5
9.9
11.1
12.4
54.5
100.0

1b Weight
Ind.

1.2
3.4
7.5
9.9
11.1
12.4
54.5
100.0

Cum.

1.2
4.6
12.1
22.0
33.1
45.5
100.0

-

Pass.

98.8
95.4
87.9
78.0
66.9
54.5

-
-

Test 37
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Test: 38 Project: 4255 Date: May 28th792 Operator BW

^ Purpose: To repeat Test 37 with 1000 g/t of Na2SiO3. 
Camp Lake water was used throughout die test

— Procedure: As shown below.

Feed: 1000 grams minus 10 mesh Comp. M92.

Grind: 15 minutes at 5(^ solids in the yellow ball mill

Conditions:
Stage

Primary Grind

Rougher Cond. 1
Rougher Coad. 2
Rougher Coad. 3

Rougher 1

Rougher 2

Scavenger Coad.

Scavenger

K^AO^UfC

Na2CO3

1000

Na2S

250

100

CMC
7MF

400

Na2SiO3

1000

E/t
CuSO4

250

A350

100

100

100

R IDF-25C 
208

40

20

20

40

Time, minutes
Grinc

15

rond

3
5
3

1

2

3

2

Fmth

2

2

6

PH

9.5

9.1

9.0

9.0

9.1

9.1

Stage
Flotation Cell
Speed R.P.M.
Pulp Density

Cond. | Rol |Ro2| Scav.
D-1000

1500 | 2100 |2100| 2100
Approx. 20 % soilids

Size Analysis of Combined Products:

Microns

208
147
104
74
53
38
-38

Mesh

65
100
150
200
270
400
-400
Total

Weight 
Grams

13
3.0
7.1
10.1
12.0
13.0
53.5
100.0

feWejght
fad.

1.3
3.0
7.1
10.1
12.0
13.0
53.5
100.0

Cum.

1.3
43
11.4
21.5
33.5
46.5
100.0

-

Pass.

98.7
95.7
88.6
78.5
665
53.5

-
-

Test 38
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Test: 39 Project: 4255 Date: May 28uV92 Operator BW

- Purpose: To repeat Test 38 with 2000 gA of Na2SiO3 and without Na2CO3. 
Camp Lake water was used throughout the test

~~ Procedure: As shown below.

Feed:

Grind:

Conditions:

1000 grams minus 10 mesh Comp. M92.

15 minutes at 50% solids in the yellow ball mflL

Stage

Primary Grind
Rougher Cond. 1
Rougher Cond. 2
Rougher Cond. 3

Rougher 1

Rougher 2

Scavenger 1 Cond.

Scavenger 1

**-- .^j* r*,***Ascavenger z conu.

Rcagmts, j
Na2S

250

100

100

CMC
7MF

400

Na2SiO3

2000

rt
CuSOJ

250

A350

100

100

100

en

R-208pF-25(

40

20

20

•jn

40

Time, minutes
Grim

15

Cond

3
5
3

1

2

3

2

2

t

Froth

2

2

6

-

e

PH

8.9

8.5

8.5

8.5

8.9

8.5

8.9

9 fi

Stage
Flotation Cell
Speed RJMH
Pulp Density

CondJ Rol l Ro2 | Scav.
D-1000

15001 2100 | 2100 l 2100
Approx. 20 % soitids

Size Analysis of Combined Products:

Microns

208
147
104
74
53
38
-38

Mesh

65
100
150
200
270
400
-400
Total

Weight 
Grams

1.4
4.5
8.5
10.6
11.9
13.3
49.8
100.0

1b Weight
IntL

1.4
4.5
8.5
10.6
11.9
13.3
49.8
100.0,

Cum.

1.4
5.9
14.4
25.0
36.9
50.2
100.0

'ritf ̂ V)

Pass.

98.6
94.1
85.6
75.0
63.1
49.8

-
-
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Test: 40 Project: 4255 Date: June 4nV92 Operator BW

Purpose: To repeat Test 39 without Na2SiO3 and with l gANa2CO3. 
Lac des Des water was used throughout the test

Procedure: As shown below.

Feed: 1000 grams minus 10 mesh Comp.M92.

Grind: 15 minutes at 5(Wb solids hi die yellow ball mill.

Conditions:
Stage

Primary Grind

Rougher Good. 1
Rougher Cond. 2
Rougher Cond. 3

Rougher 1

Rougher 2

Scavenger Cond.
Scavenger Cand.

Scavenger

Na2S

125

125

CMC 
7MF

400

Na2C03

1000

CuSO4

250

250

A350

100

100

100

R-208
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20

40

DF-25(

40

Time, minutes
Grind

15

Cond

3
5
3
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2

2
5

3

Froth

2
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6

pH

9.5

92

9.0

8.8

9.1
8.8

8.5

Stage
Flotation Cell
Speed R.PJ4.
Pulp Density

Condl Rol | Ro2 l Scav.
D-1000

15001 2100 | 2100 | 2100
Approx. 20 % soilids
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Test 41 Project: 4255 Date: June 4uV92 Operator BW

Purpose: To repeat Test 40 without Na2S in die primary grind 
Lac des Des water was used throughout die test

Procedure: As shown below.

Feed: 1000 grams minus 10 mesh Comp. M92.

Grind: 15 minutes at 503b solids in die yellow ball mOL

Conditions:
Stage

Primary Grind

Rougher Cond. 1
Rougher Cond. 2
Rougher Cond. 3

Rougher 1

Rougher 2

Scavenger Cond.
Scavenger Cond.

Scavenger

Na2S

250

v*Mx* 
7MF

400

Na2CO3

1000

CuSO4

250

250

A350

100

100

100

R-208|DF-25(
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ilTOCi fWfllltW?
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9.1
8.9

8.6

Stage
Flotation CeU
Speed R.P.M.
Pulp Density

CondJ Rol | Ro2 | Scav.
D-1000

15001 2100 | 2100 l 2100
App^>x.20%soilids

Test 41



l 
l 

l 
l 

) 
l 

l 
l 

1
1

1
)
1

 
l

Te
st:

 
41

 

M
eta

llu
rg

ica
l B

ala
nc

e

Pr
od

uc
t 

. 
W

eig
ht 

As
sa

ys
, %

,g
/t 

% 
Di

str
ibu

tio
n

g 
% 

Au
 

Pt
 

Pd
 

Ni
 

Cu
 

Au
 

Pt 
Pd

 
Ni

 
Cu

1 R
ou

gh
er 

Co
ne

, l
 

50
.2 

S.O
 

7.2
6 

6.7
7 

13
7 

1.7
9 

2.4
5 

64
.5 

60
.0 

64
.6 

42
.0 

66
.5

2 
Ro

ug
he

r C
on

e. 
2 

25
.4 

2.6
 

1.1
0 

1.7
5 

35
.0 

0.7
1 

0.4
8 

4.9
 

7.8
 

8.4
 

8.4
 

6.6
3S

ca
v.

lC
on

c.
 

38
.7 

3.9
 

0.5
9 

1.0
7 

18
.7 

0.4
7 

0.2
6 

4.0
 

7.3
 

6.8
 

8.5
 

5.4
4S

ca
v.

Ta
il 

88
0.9

 
88

.5 
0.1

7 
0.1

6 
2.4

4 
0.1

00
 

0.0
45

 
26

.5 
24

.9 
20

.2 
41

.1 
21

.4

He
ad

(ca
lc)

 
99

5.2
 

10
0.0

 
0.5

7 
0.5

7 
10

.7 
0.2

2 
0.1

9 
10

0.0
 

10
0.0

 
10

0.0
 

10
0.0

 
10

0.0
 

(d
ire

ct)
 

0.4
2 

0.5
9 

9.8
7 

0.2
4 

0.1
8

Co
mb

ine
d P

ro
du

cts

Pr
od

uc
ts 

l f
t 2

 
7.6

 
5.1

9 
5.0

8 
10

3 
1.4

3 
1.7

9 
69

.5 
67

.8 
73

.0 
50

.4 
73

.1 
Pr

od
uc

ts 
l t

o 3
 

11
.5 

3.6
3 

3.7
2 

74
.3 

1.1
0 

1.2
7 

73
.5 

75
.1 

79
.8 

58
.9 

78
.6

Te
st 

41



Test 42 Project: 4255 Date: June4nV92 Operator BW

Purpose: To repeat Test 41 with haff of the CMC 7MF. 
Lac des Iles water was used throughout Ae test

Procedure: As shown below.

Feed: 

Grind:

1000 grams minus 10 mesh Comp. M92.

15 minutes at 5(Wb solids in Ae yellow ball mill

Stage

Primary Grind

Rougher Coni 1
Rougher Cond. 2
Rougher Cond. 3

Rougher 1

Rougher 2

Scavenger Coad.
Scavenger Coad.

Scavenger

Na2S

250

CMC
7MF

200

Na2CO3

1000

CuS04

250

250

A350

100
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R-208

40

20

40

DF-25(

40

Time, minutes
Grind

15

Cand

3
5
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2
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Froth

2
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6

PH

9.0

8.6

8.6

8.5

9.1
9.0

8.6

Stage
Flotation Cell
Speed Rf M.
Pulp Density

CondJ Rol | Ro2 | Scav.
D-1000

15001 2100 | 2100 | 2100
Appro*. 20 *k soitids
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Test 43 Project: 4255 Date: June 44/92 Operator BW

Purpose: To repeat Test 42 without CMC 7MF.
Lac des Des water was used throughout the test

Procedure: As shown below.

Feed: 1000 grams minus 10 mesh Comp.M92.

Grind: 15 minutes at 509b solids in the yellow bafl mill

Conditions:
Stage

Primary Grind

Rougher Cond.1
Rougher Coad. 2

Rougher 1

Rougher 2

Scavenger Coad.
Scavenger Cood.

Scavenger
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Speed R.P.M.
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15001 2100 | 2100 | 2100
Approx. 20 % soflids
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Test 44 Project: 4255 Date: June Sth/92 Operator. BW

Purpose: To repeat Test 38 without 1000 g/t of Na2SiO3 and widi a Jeffery Magnetic 
separation done on die feed before die flotation stages. 
Lakefield Research water was used duoughout die test

Procedure: As shown below.

Feed: 1000 grams minus 10 mesh Comp. M92.

Grind: 15 minutes at 503b solids in die yellow ball nrilL

Conditions:
Stage

Primary Grind

Magnetic Separation

Rougher Cond. 1
Rougher Cond. 2
Rougher Cond. 3
Rougher Cond. 4

Rougher 1

Rougher 2

Scavenger Cond.

Scavenger

Reagents,
Na2CO3 Na2S CMC

7MF
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CuSO4 A350 R

208

( Jeffery Magnetic separation at 2.0 amps. )
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Pulp Density
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Approx. 20 % soflids
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Test 45.46 Project: 4255 

Purpose: To repeat test 37 with two cleaning stages.

Dote: June 18/92 Operator George Reschke

Procedure: The rougher and scavenger stages were conducted on tests 45 and 46. The rougher 
and scavenger concentrates from tests 45 and 46 were combined for cleaning.

CW^j.reeo.

Grind:

Conditions:

2 X 1000 grams minus 10 mesh CompM92 

IS minutes at SO* solids in the yellow ball mill.

Stage

Primary Grind
Ro Condition 1

2
3

Rougher 1
2

ScavCoodl
2
3

Scavenger 1

Cleaner 1
Cleaner 2
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Na2S
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-
-
-
-
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-
-
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-
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-
-
-
-
-
-
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-
-
-
-
-
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-
-
-
-
-
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-
-
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-
-
-
-
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-
-
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.
.
-
.

-
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.
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-
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-
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-
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.

.

.
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-

•40
-

20
-
-
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-
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-
-
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-
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-

DF 
250C

-
-
-
-

40
-
-
-
-
.

Time, fwiuiw
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3
1
2
2
5
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2
2

6
ger concentrates from tests 45 and 46.
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-
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-

25
-
-
-

-
.

125
-

2
2
2
2

S

3
3

pH 
45/46

9.9/9.9
9.69/9.76

9.60/9.73
9.76/9 JO
9.63/9.67

9.18

1038

Sage
Flotation Cell
Speed Rf M.
Pulp Density

Cand.

1500

Rol |Ro2
D-1000
21001 2100

Scav.

2100
Approx. 20 It soilids

01 102
D-1000

2100 2100

•Reagent addition unknown in test 45. > 40 gA added.

** All reagents in die rougher and scavenger stages are calculated in gA based on 1000 grams of feed. 
AU reagents in die two cleaning stages are calculated in gA based on 2000 grams of feed.

Test 45.46
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Test: 47.48 Project: 4255 Date June 19/92 

Purpose: To repeat test 45,46 on the Roby Zone Composite.

Operator George Reschke

Procedure: The rougher and scavenger stages were conducted on tests 47 and 48. The rougher 
and scavenger concentrates from tests 47 and 48 were combined for cleaning.

Feed:

Grind:

Conditions:

2 X1000 gran 110 mesh Comp M92

IS minutes at SOSb solids m the yellow ball mill.

Stage

Primary Grind
Ro Condition 1

2
3

Rougher 1
2

ScavCondl
2
3

Scavenger 1

Cleaner 1
Ckaner2
Cleaner 3

Reagents.
Na2S

250
-
-
-
-
-

100
-
-
-

Na2CO3

1000
-
-
-
-
-
.
-
-
-

Na2SiO3

2000
-
-
-
-
-
-
-
-
-

CMC
7MF

-
400

-
-
-
-
-
-
-
-

CuSO4

-
-

250
-
-
-
-

250
-
-

Combine rougher concentrates and scaven
-
-
-

-
125
125

-
-
-

100
100
-

-
-
-

tA
R208

-
-
-

40
-

20
-
-

40
-

PAX

-
-
-

100
-

100
-
-

100
-

DF 
250C

-
-
-
-

40
-
-
-
-
-

Tune, minutes
Grind

15

Coad.

3
5
3
1
2
2
5
3

Froth

2
2

6
per concentrates from tests 45 and 46.

.
-
-

-
-
-

-
-
.

2
2
2

4
3
3

pH 
47/48

10.1/10.13
9.69/9.76

9.90/9.97

8.40
9.65
9.67

Stage
Flotation Cell
Speed R.P.M.
Pulp Density

Cond.

1500

Rol |Ro2
D-1000
21001 2100

Scav.

2100
Approx. 20 % soilids

ai la 2
D-1000

21001 2100
1

** All reagents in die rougher and scavenger stages are calculated in gA based on 1000 grains of feed. 
All reagents in the two cleaning stages are calculated in gA based on 2000 grams of feed.

Test 47.48
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Tesc 49 Project 4255

Purpose: To repeat test 37 on 92 Ml 28843 Composite.

Procedure: As outlined below.

Feed: 1000 grams minus 10 mesh Comp 92 Ml 28843

Grind: 15 minutes at 504b solids in the yellow ball mill.

Dote: June 19/92 Operator LP

Stage

Primary Grind
Ro Condition 1

2
3

Rougher 1
2

ScavCondl
2

Reagents.
Na2S

250
-
.
.
.
-

100
-

Na2CO3

1000
-
-
.
-
-
-
-

Na2SiO3

2000
.
-
.
-
-
-
-

CMC
7MF

.
400

-
.
-

400
400

-

CuSO4

-
-

250
-
.
-
-
-

iA
R208

.
-
-

40
-

40
-

40

PAX

-
.
-

100
-

100
.

100

DF 
250C

-
.
-
-

40
-
-
-

Time, minutes
Grind

15

Cond.

3
5
3
1
2
2
2

Froth

2
2

6

pH

9.96
9.78

Stage
FfrnrimOll
Speed RPAL
Palp Density

Coad.

1500

Rol |Ro2
D-1000
2100) 2100

Scav.

2100
Approx. 20 to soilids

Observations: Extremely talcy.

Product: Combined Product Test No: 49

Microns

208
147
104
74
53
38
-38

Mesh

65
100
150
200
270
400
-400
Total

Weight 
Grains

0.3
1.9
5.3
8.7
11.6
13.4
58.8
100.0

*, Weight
Ind.

0.3
1.9
5.3
8.7
11.6
13.4
58.8
100.0

Cum.

0.3
2J2
7.5
16.2
27.8
41.2
100.0

-

Passing

99.7
97.8
92.5
83.8
72.2
58.8

-
-

Test 49
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Test: SO Project: 4255 Date: June 19/92

Purpose: To repeat test 37 with (NH4)2SO4 instead of Na2S.

Procedure: As shown below.

Feed: 1000 grams minus 10 mesh Comp. M92.

Grind: 15 minutes at SOIfc solids in the yellow ball mill.

Operator LP

Conditions:
Stage

Primary Grind

Rougher Good. 1
Rougher Cand. 2

Rougher l

Rougher 2

Scavenger Coad.

Scavenger

Reagents, i
Na2C03

1000

-
.

-

-

-

.

(NH4)2S04

250

.

.

-

-

100

-

CMC 
7MF

400

-
-

-

-

.

.
-

Na2Si03

2000

-
-

-

-

.

.
-

[A
CuSO4

.

250
.

.

-

-
-
-

A3SO

-

-
100

-

100

-
.

100

R
208

.
-

40
-

-

20

-
.

20

DF-25C

20

Time, minutes
Grind

IS

Coni

5
3

1

2

2

2

Froth

2

2

6

pH

9.2

9.0

9.0

8.9

8.8

Stage
Flotation Cell
Speed RPJ/L
Pulp Density

Coad. 1

1500 |

Rol |Ro2|
D-1000

2100 121001

Scav.

2100
Approx. 20 % soilids

Test SO
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Test: 52 Project: 4255 . Date: July 6792 Operator LP

Purpose: Repeat test 31 to produce tailings for settling tests.

Procedure: As shown below.

Feed: 2000 grams minus 10 mesh Comp M92

Grind: 22 minutes at 65^* solids in the yellow ball milL

Conditions:
Stage

Primary Grind

Scavenger 1
2

Reagents,]
Na2S

*125

50

PA 
MED

*400

CuSO4

50

^
3501

*25

PAX

*50

25
25
25
25

MIBC

7.5

2^

Time, minutes
Grind

22

Cand.

1
1
1
1

Froth

7
5
5
5

pH

8.2

8.3

* Indicates that the reagent was added for the last 5 minutes of the conesponding grinding stage

Circuit

Ro/Scav

Cell

D-l, lOOOg

RPM

1750

Test 52



Test: 53 Project: 4255 Date: July 6/92

Purpose: Repeat test 37 to produce tailing for settling tests.

Procedure: As shown below.

Feed: 1000 grains minus 10 mesh Comp. M92.

Grind: 15 minutes at 509b solids in the yellow ball mill

Operator LP

— Conditions:
Stage

Primary Grind

Rougher Cond 1
Rougher Cond. 2
Rougher Cond. 3

Rougher 1

Rougher 2

Scavenger Cond.

Scavenger

Reagents, g
Na2CO3

1000

-

Na2S

250

100

CMC
7MF

400

Na2SiO3

2000

A
CuSO4

250

A350

100

100

100

R |DF-25( 
208

40

20

20

20

Time, minuses
Grind

15

Cond

3
5
3

1

2

2

2

Froth

2

2

6

PH

9.3

9.2

9.0

9.0

9.0

Stage
Flotation Cell
Speed R.P.M.
Pulp Density

Cond | Rol |Ro2| Scav.
D-1000

1500 | 2100 |2100| 2100
Approx. 20 % soilids

Test 53



Test No. S-1

Purpose:

T*--J- reco.

SettUng Test Report

Project No.: 4255 Dale: July 7/92/92 Operator LP 

To investigate me settling characteristics of test 52 tailing.

Test 52 tailing

pit 8.0

Time
ajnjpjn. ehp^dVmin.

0
2
5
10
15
20
25
30
35
40
45
50
55
60
80
95
120
180

MwDine
mL

2000
1950
1895
1770
1680
1580
1490
1390
1300
1230

-
1080
1020
970
840
730
620
565

Time
ajn/pjn. elapsedjnin.

280
350
410
Find

Muffine
mL
530
510
490

. 480

After 2 minutes, sands had settled to 250 mL. 
The supernatant was very cloudy until 970 mL.

Initial Pulp Weight 
Initial Pidp Volume 
Initial Pulp Height 
Weight of Iky Solids 
Dry Solids S.G. 
Liquid S.G. 
Final Modlme 
Tangent Intersect Y (voL) 
Corresponding X value (Time) 
Slope of Tangent Y (modline) 
Slope of Tangent X (time)

23216kg 
2.000 L 
42.0cm 

0.5207kg 
Z^g/ccorkg/L 
1.00 gfccorkg/L 

0.480 L 
0.95 L

64mm 
0280 L 

280 min



TestNo.S-1 Project No: 4255 Dale: My 7/9201 Operator LP 

FEED CONCENTRATION ZONE

Initial Pulp Density: 1161 g/L 
Initial Percent Solids: 21.0 **,

Rate: 0.207 m/h 
Thickener Area Required: Oj646 sq. meters/tonne/day

(no safety factor applied)

ENTRANCE TO COMPRESSION ZONE

Initial Emr Zone Pulp Density: 1362 g/L
initial Percent Solids: 403 %

Fmal Palp Density: 1716 g/L
Final Percent Solids: 63.2^6

Rate: OjOSOm/h
Thickener Area Required: 1257 sq. menasAonne/day

	(no safely frct



S-1

2000

Time (minutes)



Setting Test Report

TestNo.S-2 

Purpose:

Feed:

Project NK 4255 Date: July 7/92/92 Operator LP

To investigate me effect of 15 g/l Percol 156 on die settling characteristics of lest 52 
tailing.

Test 52 tailing

FlDccufamt: ISg/tPercol 156 pft8.0

Time
y mjjpjfl. fliirowd in in

0
1

13
2

23
3

33
4

43
5
6
7
8
9
10
12
14
16

Mucfline
mL

2040
1880
1800
1710
1610
1540
1480
1430
1390
1350
1290
1210
1160
1100
1050

-
900
850

Time
ajnjpjn. -I-— -- J , •-.

18
20
25
30
35
40
45
50
70
85
110
170
270
340
400

Final

Mndlme
mL
820
790
740
700

-
650
630
620
600
580
575
565
560
560
560
550

Observj

Initial Pulp Weight 
Initial Pulp Volume 
Initial Pulp Height 
Weight of Dry Solids 
Dry Solids S.G. 
Liquid S.G.

The supernatant was doudy throughout die test.

2.4152kg 
2J040L 
41.0cm 

03992kg

Tangent Intersect Y (voL) 
Ccmspcadmg X vane Clime) 
Slope of Tangent Y (mndHne) 
Slope of Tangent X (time)

LOOgAxorkg/L
OJSOL 
0^25 L

0.180 L 
160



TestNo.S-2 Project No j 4255 Dale: Joly 7/9202 Operator LP 

FEED CONCENTRATION ZONE

Initial Pulp Density: 1184 g/L 
Initial Percent Sofids: 23.5 %

Rate: 0.916 m/h 
Thickener Area Required: 0.122 sq. meters/tonne/day

(no safely factor applied)

ENTRANCE TO COMPRESSION ZONE

Initial Emr Zone Pulp Density: 1479 g/L
Initial Percent Solids: 49.1 1b

Final Palp Density: 1719 g/L
Final Percent Solids: 63.4 %

Rate: 0.049 m/h
Thickener Area Required: 0397 sq. meters/unne/day

	(no safety ficter applied)



Test S-2

2000

1500

1000
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100 200 300 400 500
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Settling Test Report

TestNo.S-3 Project No j 4255 Dale: July 7/92/92 Operator LP

Purpose: Ton the setdmg characteristics of test 53 tailing.

Feed:

Floccnlant:

Test 53 tailing

pft8.8

Time
am/pjn. ••Iftncwl ••L!A

0
i
i^
2

2J
3

3J
4
4J
5
7

8.5
10
12
14
16
18
20

Mndline
inL

Time
am/pjn.

2000 (initial mnctlmr,)
*170
*190
*210
*230
*250
*260
*275
*280
*290
*310
*320
*330
*340
*345
*350
*360
*360

clnniBrrt jnin
30
60
120
220
290
350
Fmal

Mndline
mL
*380
*390
*405
*405
*415
*415
*425

Obsavi

Initial Pulp Weight 
Initial Pulp Volume 
Initial Pulp Height 
Weight of Dry Solids 
Diy Solids S.G. 
Liquid S.G.

Tangent Y(voL)

Thfgff nmg my viaifolp

* The mndbnes recorded are the volume of me sands which have settled at 
me bottom of me cylinder. This made graphing of me results impossible.

23063kg 
2JOOOL 
39 J cm 

03143 kg 
Z^g/ccorkg/L 
l.OOgAxorkg/L 

0.42SL 
- L

ding X value CTime)
Slope of Tangent Y (mudline) 
Slope of Tangent X (time)

- L



Test No. S4 Project No^ 4255 Dale: July 7/92/92 Operator LP

Purpose:

Fee±

To investigate die effect of 15 g/t Percol 156 on die settling characteristics of die test 53 
tailing.

Test 53 tailing

Ftocculanc 15 gA Percol 156 pH:8.8 CnSO4:

Tune
ajnjpjn. ^timffl4fiai\

0
OJ

1
1.5
2

25
3

3J
4

4.5
5
6
7
8
9
10
20
50

MndUne
mL

Tune
ajaAun.

2030 ( initial mudline)
•100
*150
*190
*220
*240
*260
*280
*300
*320
*330
*340
*360
*370
*380
*390
*420
*440

rlapsedjnin
110
210
280
340

Fmal

ADldllllC
mL

*445
*450
*460
*460
*465

Observations:

lillfHil Pldp nfdffbt

Initial Pulp Volume 
Initial Pldp Height 
Weight of Diy Solids 
Dry Solids S.a 
Liquid S.G. 
Final Madhne
Tangent Intersect Y (voi) 
Corresponding X value (Time) 
Slope of Tangent Y (midline) 
Slope of Tangent X (tone)

There was no apparent mndfine. *Themodlines recorded are die vohnne 
of die sands which have settled at die bottom of die cylinder. 
This made graphing of the results impossible.

23355kg 
2A30L 
40 J cm 

0.5184 kg 
2.84gAxorkgA- 
LOOgAxorkg/L 

0.465 L 
L

L 
min



TestNo.S-5 Project No.: 4255 Dale: Joly 8/92 Operator LP

Purpose:

Feed:

To invesdgate die effect of 1950 g/t CnSO4 on die settling characteristics of die test 53
tailing

Test 53 tailing

pR73 CuSO4: 1950 g/t

Time
anL/pjn. rf^i^Hmin

0
OJ

1
2
3
4
5
6
7
8
9
10
12
14
16
18
20
22

MudlmB
mL

2020
1960
1900
1790
1700
1600
1520
1450
1400
1340
1290
1240

-
1080
1005
940
880
830

Time
ajo/p-in.

24
26
28
30
35
40
45
60
85

Final

Modtine
mL
790
750
720
710
675
650
630
575
540
510

Observ The supernatant ty cloudy throughout die

Initial Pulp Weight. 
Initial Pulp Volume 
Initial Pulp Height 
Weight of Dcy Solids 
Dry Solids S.G. 
Liquid S.G.

Tangent Intersect Y (voL) 
Cbrrespondmg X vane (Time) 
Slope of Tangent Y (mndtine) 
Slope of Tangent X (nine)

23063kg 
2.020 L 
.40.0cm 

0.5143kg 
IMgfccorkg/L 
LOOg/ccorkg/L 

0.510 L 
LIL 
13

0.440 L 
50



TestNo.S-5 Project No J 4255 Dale My 8/92 Operator LP 

FEED CONCENTRATION ZONE

Initial Pulp Density: 1142 g/L 
Initial Percent Solids: 19.2 16

Rate: 0.841 m/h 
Thickener Area Required: 0.179 aq. metenAonneAiay

(no safely factor applied*)

ENTRANCE TO COMPRESSION ZONE

Initial Entr Zone Pulp Density: 1303 g/L
Initial Percent Solids: 35.9 %

Final Pulp Density: 1653 g/L
Fmal Percent Solids: 61.0 %

Rate: 0.157 m/h
ThkkeDerAreaRequiied: 0307 sq. metertfame/day

	(no safety mctor applied)



Test S-5

2000

1500
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1000
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Setting Test Report

TestNo.S-6 Project No J 4255 Dale: July 9/92 Operator LP

Pnipose: To investigate die effect of 1950 g/tCnSO* and 15 g/tPocol 156 on die settling 
diaracterisiks of die test 53 tailing.

Feed: Test 53 tailing 

Hoccobnt 15gAPttcoll56 ptt73 CoSO4: 1950 gA

Time
a m /|p m clamed .mm

0
1
2
3
4
5
6
7
8
9
10
12
14
16
18
20
25
30

Mndtine
mL

2040
1910
1780
1680
1580
1480
1390
1290
1220
1140
1080
960
880
820
780
750
685
640

Time
a m /P m elarjsedjnin.

35
50
75

Final

Mudlme
mL
625
590
550
540

Observations: The supernatant was somewhat dondy doongnont die lest

Initial Pulp Weight
Initial Palp Volume
Initial Palp Height
Wright of Dry Solids
Dry Solids S.G.
Liquid S.G.
Final Mndune
Tangent Internet Y (voL)
Corresponding X vatae (Time)
Slope of Tangent Y (modlme)
Slope of Tangent X (time)

23355 kg 
2.040 L 
40.5cm 

0.5184kg 
lAigAxorkg/L 
LOOgAxorkg/L 

0340 L 
1.05 L 
10.5mm 

0320 L 
50min



TestNo.S-6 Project No: 4255 Dale: July 8/92 Operator LP 

FEED CONCENTRATION ZONE

Initial Pulp Density: 1145 g/L 
initial Percent Solids: 19.5 %

Rate: 1.123 m/h 
Thickener Area Required: 0.128 sq.metem/koane/day

(no safety factor applied)

ENTRANCE TO COMPRESSION ZONE

Initial Emr Zone Pulp Density: 1320 g/L
Initial Percent Solids: 37.4*,

Final Pulp Density: 1622 g/L
Fmal Percent Solids: 59.2 *,

Rate: 0.174 m/h
Thickener Area Required: 0238 sq. meteni/konneAiay

	(no safely fiactor applied)
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Test: 53a Project 4255 Date: Joly 28/92 Operator GC

Pmpose: Conduct a batch test using cycle test conditions.

Procedure: As shown below.

Feed:

Grind:

Conditions:

2000 10 mesh

Stage

Roomy Gnod
Rmiglift 1

2
CnavMimvlOCAVCUKICI. A

2

FMRegrind
1st Cleaner

IstdScav
2ndOexner

3rd Cleaner

Na2S

*125

SO

50

R
PA 

MED
*400

*100

50

10

ngents,
CuSO4

50•fV

P
3501

*25

*5

5

15

PAX

*50

25
25
25
25

*20

10
5

20

10
5

5
5

MIBC

25

7.5
7.5

5

7^

5
2^

Tin
Grind

22

15

K^imni
Cond.

2
1
1
1
1
1
1

nm
Froth

3
5
7
5
5
5

7
5
3
10
3.5
2
3
3
2
3

PH

7.9

ea
OJ

8.1

8.2

8.8
8.5

8.6

was added fa die last 5
I Circuit
l Ro/Scav

1 Cell
l D-l , 10008

RPM
1750

Test53a
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Test: 54 Project: 4255 Date: July 28/92 Operator GC

Purpose: To conduct a 6 cycle locked test

Procedure: As shown below using a 2000 g D-l cell instead of a 1000 g D-lcett.

Feed: 6x2000granBmmus 10meshCompM92

Grind: 22minatespe^2000gcha^geat65%solidsintbeycIlofwbaU^lilL

Conditions:
Stage

fnnuxy \ftv^
Rougher 1

9 
4

^fjniniiorr 1^P^ATVUHMK A
f 
A

PMRegrind
1st Cleaner

IstClScav
fiB^n l IftJWT^T

3rd Cleaner

Reagents,
Na2S

*125

50

-

50

PA 
MED
*400

*100

50

10

-

CnSO4

50

tft
3501

*25

.

*5

5

2J5

PAX

*50

25
25
25
25

*20

10
4

20

10
5

5
5

MIBC

25

15
15

5

7.5

5
25

Time, minutes
Grind

22

15

Coad.

1
1
1
1
1
1

2

Frodt

3
5
7
5
5
5

7
5
3
10
3.5
2
3
3
2
3

PH

&S

8.4

8.1

83

7.4

7.2

* Indicates diat die reagent was added for die last 5 minutes of die conespooding grinding stage
Circuit

Ro/Scav
1st A 2nd Q
3idft4dia

Cen
D-l. 2000g
D-l. 500g
D-l, 250g

RPM
1750
1300
1100

Test 54
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1.0

5
1.3

8
1.4

6
1.4

6
1.2

1
14

.57
14

.92
14

.60
14

.68
14

.92
14

.61

10
0.0

0

3.0
0

7.7
2

88
.30

Au 12
.8

13
.1

15
.5

13
.4

12
.5

10
.6

1.4
8

0.9
2

1.1
1

0.3
5

0.3
7

0.3
5

0.4
7

0.3
8

0.4
1

0.2
0

0.1
9

0.1
7

0.1
5

0.1
7

0.1
6

0.5
8

0.4
2

12
.9

0.3
9

0.1
7

As
sa

ys
, 't

o, 
g/t

Pt 12
.5

12
.8

13
.1

12
.4

11
.8

10
.8

2.2
4

1.5
9

1.5
5

0.4
8

0.5
5

0.5
0

0.6
1

0.5
1

0.5
5

0.1
7

0.1
8

0.1
6

0.1
6

0.1
7

0.1
5

0.5
7

0.5
9

12
.1

0.5
3

0.1
7

Pd 25
0

25
7

25
4

24
4

23
4

21
1

42
.1

31
.7

32
.9

8.1
0

10
.7

9.6
4

11
.1

9.2
7

9.2
5

2.2
5

2.4
2

2.2
3

2.3
5

2.2
4

2.1
8

10
.3

9.8
7

24
0

9.7
0

2.2
8

Ni 3.2
7

3.2
5

3.2
5

3.1
4

3.1
9

2.8
1

0.7
8

0.6
4

0.7
5

0.2
3

0.3
1

0.2
6

0.3
0

0.2
6

0.2
4

0.1
1

0.1
1

0.1
0

0.1
0

0.1
1

0.1
0

0.2
1

0.2
4

3.1
4

0.2
7

0.1
1

Cu 4.5
2

4.5
7

4.6
7

4.2
6

3.9
0

3.5
4

0.4
3

0.3
0

0.3
2

0.0
99 0.1
1

0.1
0

0.1
1

0.0
94

0.0
97

0.0
32

0.0
35

0.0
32

0.0
33

0.0
32

0.0
30

0.1
7

0.1
8

4.1
9

0.1
0

0.0
32

Au 10
.0 9.6 12
.0

11
.6

12
.4

10
.9 0.3 1.0 0.5 0.7 0.7 0.8 1.2 1.0 0.9 5.0 4.9 4.3 3.8 4.4 4.0

10
0.0 66
.6 5.2 26
.4

Vb 
Di

str
ibu

tio
n

Pt 9.9 9.6 10
.4

11
.0

12
.0

11
.3 0.5 1.7 0.6 1.0 1.0 1.2 1.6 1.3 1.2 4.4 4.7 4.1 4.1 4.5 3.9

10
0.0 64
.2 7.3 25
.7

Pd 11
.0

10
.6

11
.1

11
.9

13
.1

12
.2 0.5 1.9 0.8 0.9 1.1 1.3 1.6 1.3 1.1 3.2 3.5 3.2 3.4 3.3 3.1

10
0.0 70
.0 7.3 19
.6

Ni 6.9 6.5 6.8 7.4 8.6 7.8 0.5 1.8 0.8 1.2 1.5 1.7 2.0 1.8 1.4 7.5 7.7 6.8 6.9 7.7 6.8

10
0.0 43
.9 9.6 43
.3

Cu 12
.3

11
.8

12
.7

12
.9

13
.6

12
.7 0.3 1.1 0.5 0.7 0.7 0.8 1.0 0.8 0.7 2.8 3.2 2.8 2.
9 2.9 2.7

10
0.0 76
.1 4.7 17
.3
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6x2Kgof-1Qm 
CompMK

Cu HI 3rd CI Cone

Cyclo TBS! Flowshoot



Product:

Project No: 4255 

CuNilstCLSc.TailD-F Test No: 54

MB 

S.G.- 3.00

jyiesn

200
34.4JI
26.6
18.6
12.8
9.9
-9.9

Total

weigni 
Grams

1.33
6.95
6.54
10.46
10.26
3.71

35.75
75.00

TO WO, {HI
Ind.

1.8
9.3
8.7
13.9
13.7
4.9
47.7
100.0

i^iim.

1.8
11.0
19.8
33.7
47.4
52.3
100.0

-

Passing

98.2
89.0
80.2
66.3
52.6
47.7

-
-

Product: Cu Ni 3rd CI Cone. D-F Test No: 54 S.G.-3.47

mesa

270
30.8|i
23.9
16.6
11.4
8.8
-8.8

Total

weigni 
Grams

3.02
6.96
6.15
10.23
10.15
4.15
34.34
75.00

TO WCt pit

Ind.

4.0
9.3
8.2
13.6
13.5
5.5

45.8
100.0

i^um.

4.0
13.3
21.5
35.1
48.7
54.2
100.0

-

Passing

96.0
86.7
78.5
64.9
51.3
45.8

-"



Project No: 42SS 

Product: Cu Ni Ro Tail D-F Test No: 54

MB

Microns

208
147
104
74
53
38
-38

Mesh

65
100
150
200
270
400
-400
Total

Weight 
Grams

3.6
6.2
12.5
11.7
11.7
9.8

44.5
100.0

*fc Weight
Ind.

3.6
6.2
12.5
11.7
11.7
9.8

44.5
100.0

Cum.

3.6
9.8

22.3
34.0
45.7
55.5
100.0

-

Passing

96.4
90.2
77.7
66.0
54.3
44.5

-
-



Project No. 4255 
TestNo.

Date Ang 31.92 
BW

PmpoBK Tbcondncta48 
from Test 54.

rolte in l x 481

in a 23 tiler bottle. NaCN 
7-ddation was earned out on the

250 g of combined 1st d scar taflmgs.

500 mL Pulp Density: 33*. Solids 

2.0 g/LNaCN 

105 wimCa(OH)2

Reagent Consumption (kg/I of cywride feed) HaCN: 5.16 CaO:

Product

1. 48HrPftW
2. 48HrcynResidoe
Head (calc.) 
direct

Assays. mg/UgA 
An Pt Pd

960 ttl2 OJ02 
2482 a06 051

% Distribution 
An Pt Pd

88.6 132 653 
3.46 11.4 86J 34.7

2482 052 059 1OO 100,0 lOOJO 1000 
0.42 056 9.91

54Ccyn



Test No. 1C Project No. 4255 Operator B.W. Date: Oct Sth/92 

Purpose: To conduct a cyanidation test on Test 54 combined 1st CI Scav. Tails A - F.

Procedure : The sample was pulped with water in a 1L bottle and agitated on 
mechanical rote. Lime. NaCN were added and maintained as per 
conditions described bebw. for a 96h retention time. A solution sample 
was taken at 72 hours. The pulp was filtered and washed, 
with all products being submitted for analysis.

Feed: 125g of Test 54 Combined 1st CI Scav. Tafe A to F

Solution Volume: 250 mL Pulp Density: 33 -* Solids

Solution Composition: 2-Og/L

pH Range: 10.5 with Ca(OH)2

Grind: No Grind

Reagent Consumption (kg/I of cyanide feed) NaCN: 
Ca(OH)2

5.91
1.78

Time 

Hours
0-2
2-24
24-48
48-72
72-96

Total

Added. Grains
A 

NaCN
0.53
0.19
0.21
0.15
0.15

1.22

dual 
CafOHB

0.17
0.09
0.04

0
0

0.30

Equh 
NaCN
0.50
0.18
0.20
0.14
0.14

1.16

raJent 
CeD
0.13
0.07
0.03

0
0

0.22

Residual
Gra 

NaCN
0.33
0.30
0.36
0.36
0.43

0.43

ms 
CaO

-
-
.
-

0.01

0.01

Consumed
Gn 

NaCN
0.18
0.20
0.14
0.14
0.07

0.73

ms 
CaO

-
-
-
-

0.22

0.2.18

PH

10.7- 10.0
10.6-10.2
10.5-10.5
10.5-10.5
10.5-10.5

Metallurgical Balance 

Product

1 72 hr. Prag soTn
2 96 hr. Prag AWash soTn
3 96 hr. Residue 

Head (cala)

Assays
Amount %.0/t.mg/L 

g.ml -Au Pt Pd
•X, Distribution 

Au Pt Pd

25.0 0.135
860.0 0.060
122.7 0.09
122.7 0.54

0.02
0.020

0.53
0.67

2.40
0.764

3.7
9.54

51.1
83.3
16.7

100.0

6.1 51.2
21.6 61.2
78.4 38.8

100.0 100.0



Test No. 20 Project No. 4255 Operator B.W. Date: Oct. Sth/92

Purpose: To conduct a cyanidation test on the reground combined 1st CI Scav. Tais A 
from Test 54

Procedure : The sample was pulped with water in a 1L bottle and agitated on 
mechanical rote. Lime. NaCN were added and maintained as per 
conditions described below, for a 96h retention time. Solution samples 
were taken at 48 and 72 hours and submitted for analysis. The pulp 
filtered and washed with all products being submitted for analysis.

Feed: I25g of Test 54 Combined 1st CI Scav. Tails A to F 

Solution Volume: 250 mL Pulp Densly: 33 Ifc Soids

Solution Composition: 2.0g7L

pH Range: 10.5 with Ca(OH)2

Grind: The sample was ground at 50 It solids, for 10 minutes, 
in a laboratory pebble mill.

Reagent Consumption (kg/t of cyanide feed) NaCN: 7.96 
Ca(OH)2 1.25

Time 

Hours
0 -2
2-24
24-48
48-72
72-96

Total

Added. Grams
A 

NaCN
0.53
0.22
0.28
0.18
0.18

1.39

dual 
Ca(OH)2

0.20
0.05

0
0
0

0.25

EquK 
NaCN
0.50
0.21
0.27
0.17
0.17

1.32

ralent 
QO
0.15
0.04

0
0
0

0.19

Residual
Gra 

NaCN
0.29
0.23
0.33
0.33
0.35

0.35

nw 
GaO
-
-
-
.

0.03

0.03

Consumed
Gre 

NaCN
0.21
0.27
0.17
0.17
0.15

0.97

ms 
CaO

-
-
-
.
-

0.153

PH

10.9-10.4
10.6-10.5
10.5-10.5
10.5-10.5
10.5-10.5

Metallurgical Balance 

Product

1 48 hr. Preg soTn
2 72 hr. Preg soTn
3 96 hr. Preg AWash soTn
4 96 hr. Residue 

Head (cafe.)

Assays
Amount . 'fc.g/l.mg/L 

g.ml Au Pt Pd
•X, Distribution 

Au Pt Pd

25.0 0.180
25.0 0.166

795.0 0.063
122.4 0.14
122.4 0.62

0.02
0.02
0.02
0.51
0.65

2.66
2.62

0.744
3.12
9.03

59.3
60.6
77.4
22.6

100.0

6.3 60.2
6.9 65.3

21.3 65.5
78.7 34.5

100.0 100.0



Test: 55 Project 4255 

Purpose: Conduct a b*tt* test mp"

Date: July 23/92 Operator GC 

i

Procedure: As shown below.

Feed:

Grind:

Conditions:

1000 gams minus 10 mesh group l ore.

11 nannies at 50*b solids in the yellow ban rnffl.

Stage

Primary Grind
Rougher 1

2
Scavenger 1

2

PMReBrind
1st Cleaner

IstClScav
2niinemer

3rd Cleaner

Reagents,
Na2S

*125

50

50

PA 
MED
*400

*100

50

10

CuS04

50

yt
3501

*25

*5

*

PAX

*50

25
25
25
25
*20

10
5
20

10

5
5

MIBC

25

75
7J5

5

5

25

Grind

11

7.5

7.5

5

Cand.

1
1
1
1
1
1

1
1
1
2
1
1
1
1

FuMl

3
5
7
5
5
5

7
5
3
3

35
2
3
3
2
3

pH

8.7

8.8
S5

nf the reagent was *iM^P fig the i** * **""i*tef "f tfy^ WEyp rindi
Circuit

Ro/Scav
Cefl

D-l, lOOOg
RPM
1750

Test 55
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I C
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Sc
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ail

He
ad
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lc)

 
99

1.9
 

10
0.0

 
0.2

4 
0.4

3 
5.8

6 
0.0

92
 

0.0
39

 
10

0.0
 

10
0.0

 
10

0.0
 

10
0.0

 
10

0.0
 

He
ad

 (d
ire

ct)
 

0.2
3 

0.4
9 

6.4
7 

0.0
91

 
0.0

45

Co
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ine
d P

ro
du

cts

1s
t C

I C
on

e (
l f

c 2
) 

1.9
 

6.3
0 

10
.2 

18
6 

0.6
9 

1.8
3 

50
.7 

46
.1 

61
.1 

14
.4 

89
.9 

Ro
 C

on
e (

l t
o 4

) 
5.1

 
2.6

4 
4.6
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78

.2 
0.3

4 
0.7
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55
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68
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18
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16
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12
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96

1.
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0.
18
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12
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9

3.
78

0.
27

0.
13

0.
09
0

0.
00

1

46
.2 4.
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3

43
.6

38
.4 7.
7

1.
3

8.
2

44
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.6 6.
5

0.
9
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3.
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Test: 56 Project: 4255

Purpose: As per Test 55, but on group 2 ore.

Pioceduie: As shown below.

Date: July 28/92 Operator GC

Feed:

Grind:

Conditions:

1000 gnms """"* 10 "*esh group 2 ore.

11 minutes at SfHb solids in the yellow ban mflL

Stage

Thioia.n fr\nJt

Rougher]
f 
4

Scavenger]t\
A

PMRegrind
1st Cleaner

IstClScav
jnn m li^ttitjivap

3rd Cleaner

Reagents,
Na2S

*125

50

50

PA 
MED
•400

*100

50

10

CaSO4

50

rt
3501

*25

*5

5

23

PAX

•50

25
25
25
25
*20

10
5
20

10

5
5

MIBC

25

7.5
7.5

5

7.5

5

T!nK, monies
Grind

H

7.5

Good.

1
1
1
1
1
1

1
1
1
2
1
1
1
1
1
1

Froth

3
5
7
5
5
5

7
5
3
10
33
2
3
3
2
3

pH

8.7

8J

83

* Indicates mat die reagent was added for the last 5 nrir^es of the amesponding grinding stage
Circuit

Ro/Scmv
Cefl

D-l, lOOOg
RPM
1750

Test 56
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Test 57 Project: 4255

Purpose? As per Test 55, but on group 3 ore.

Procedure: As shown below.

Date: July 28/92 Operator: GC

Feed:

Grind:

Condition

1000 grams nanos 10 mesh group 3 ore.

11 minutes at 5M solids in me yellow ball mflL

Stage

M^fssotxy ^jflDo
Roarer 1

2
Scavenger 1

2

PMRegrind
1st Cleaner

1st CI Scar
2nd Cleaner

3id Cleaner

Na2S

*125

50

50

R
PA 

MED
*400

*100

50

10

eagents.
CuSO4

50

^
3501

*25

*5

5

23

PAX

*50

25
25
25
25
*20

10
5
20

10
5

5
5

MIBC

25

73
7.5

5

7.5

5

Tin
Grind

11

7.5

——— .-i.* m ,•RL Illlll

Good.

1
2
1
1
1
1
1
1

nm
Froth

3
5
7
5
5
5

7
5
3
10
3.5
2
3
3
2
3

PH

* JnMfftff that fh* imiaKnr VMM 5wMm1 finr rttf luct ^

Circuit
R(VScav

CeU
D-l, lOOOg

RPMl
17501

nftnf.

Test 57



Test: 
57

M
etallurgical Balance

Combined Products

l st CI Cone (l A 2) 
Ro Cone (l to S)

W
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985.4

*lb
0.80.80.22.2

96.1

100.01.6
3.9

Au45.7
1.81
2.06
0.73
0.19

0.59
0.68

24.5
10.3

Assays, 1b, g/t
Pt23.0
2.28
1.47
0.62
0.11

0.33
0.35

13.0
5.62

Pd305
60.6
35.1
11.3
0.86

4.07
4.35

187
82.8

Ni6.37
2.96
1.60
0.58

0.083

0.17
0.20

4.72
2.29

Cu10.7
0.59
0.34
0.16

0.041

0.13
0.16

5.81
2.44

Au63.22.30.62.7
31.1

100.0

65.6
68.9

1b Distribution
Pt57.35.30.84.1
32.4

100.0

62.6
67.6

Pd60.8
11.31.56.0
20.3

100.0

72.2
79.7

Ni30.5
13.31.6
7.4

47.1

100.0

43.8
52.9

Cu64.4
.3.30.42.6
29.2
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Test: 58 Project 4255 

Purpose: As per Test 55, but on group 4 ore.

Date: Jury 28/92 Operator GC

f nivcuuic.

Feed- 

Grind: 

Condftiom

As shown below.

1000 fl|am* THtms 10 mush jfenmft 4 ore.

11 mmntes at 50flfc solids in the yellow ball mul
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Primary Grint
Rougher 1*

A
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m 
A
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1st Cleaner
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7.5
7^

5

15

5
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Grind

11

7.5
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1
1
1
1
1

1
1
1
2
1
1
1
1
1
1
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3
5
7
5
5
5

7
5
3
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3.5
2
3
3
2
3

pH

" 11MIH Jliyjl mfl

I Orarit
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imeieageniwas 
1 Cd!
1 D-l , lOOOg

•uQm i 
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1750 1
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Test: 59 Project: 4255

Purpose: As per Test 55, but on group 5 ore.

m^occomK AS soowo DCJOW*

Date: July 28/92 Operator GC

Feed:

Grind:

Conditions:

1000 gcams mhns 10 mesh group 5 ore.

11 minutes at 5096 solids in die yellow baU mflL
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APPENDIX l

submitted by

George W. Reschke

(Lac des Des)

Project LR4255



SUMMARY

The samples appeared to have been solids held in suspension which, given enough time, 
have settled and formed a residue.

It appeared to consist of sflkates and sulphides, mostly chalcopyrite and pyrite.

INTRODUCTION

A sample identified as "LAN #7, Sept 7th, W* salt 2(Wb PGM * Arc Sample H" was 
received in me Mineralogy laboratory for examination. The purpose of the examination 
was to confirm the composition as salts plus PGM plus An.

Deane 
Mineralogist

PREPARATION AND PROCEDURE

A portion of the sample was briquetted and polished for incident light microscopy. The 
reject was submitted for powder x-ray diffiactometry.



RESULTS

The sample consisted of rock-forming silicates plus fine-grained sulphides, notably 
chalcopyrite and pyrite. From the history of the sample, as supplied by Mr. Reschke, we 
have deduced the following:

* A coTKCTtrate containing Platinum Group Metals was leached with hydrochloric acid 
and a little nitric acid under 100 psi oxygen pressure. Following die leaching period, 
the liquor was separated from the residue and set aside. A day following die leaching, 
the liquor was observed to have a sediment The liquor pats sediment were filtered 
and die filter paper plus sediment were submitted tt) Lakefield Research as the sample 
identified above.

* We concluded dial die sample consists of fine-grained particles held in suspension at 
die time of the original separation of Honor and residue; particles which, given time to 
do so, settled out to form more residue.
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INTRODUCTION

In March 1992, SEMES Consultants Limited (SENES) was contracted by Lac des Des Mines Ltd. 
to '"iriate haarfinp agnaffc environment studies at the Lac des Des mine site some 90 tan north 
of Thunder Bay, Ontario (see Figure 1.1). The first of three surveys in the planned program was 
conducted in March 1992. Both surface water and bottom sediment samples were collected hi 
this survey. Li late May 1992, a second sampling program was carried out by Niblett 
Envhxmmental Associates Inc. (NBA), subconsultants retained to perform biological studies. In 
addition to coilectkm of water ffflTiplfS, the May lat^i'am incUtdgd benthic sampling, fish nesting 
and habitat investigations. To augment the database on local surface water quality, a third water 
quality survey was undertaken hi August 1992.

The program was designed to collect data on those surface water bodies which are most likely 
to be imparted by the development and operation of a proposed nanaJiiini^^arinuin/goiH/p^pCT/ 
nickel mine and mill complex.

Existing facilities on the Lac des Iles mine site from past exploration and mining activities, and 
proposed future development is contained primarily within the Hasson Lake watershed which 
flows southward into the Dog River. The water bodies Jdantiffad for inclusion hi the sampling 
program are located hi the immediate vicinity of die mine site (see Figure 1.2):

* Camp Lake - located to the east and south of the surface facilities which may be 
used as a source of fresh water for the mill;

* Hasson Lake - located to the south of the surface facilities, ft receives runoff 
from a small volume of tailings deposited hi a low-lying area in the lake 
watershed; and

* two ponds grot Pond and Second Pond)- located on the drainage course between 
the tailings area and Hasson Lake.

The details of the sampling program and results of the field and laboratory measurements are 
djyiipMd m iQg following sections. Copies of the field reports and laboratory analyses are 
provided in the appendices.

1-1
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FIGURE 1.1

Study Site Location f or Lac des Iles Mine

T



FIGURE 1.2

Study Area at Lac des Des Mine
NOTE:

1. LOCATON OF ACCESS ROADS. TAUNOS PONDS. 
AND CLEAR CUT AREA ARE APPROXftMTE.

NBfTTENVIRONMENTALASSOCUTESMC, 1802



2Jt MONITORING PROGRAM

monitoring pmgl*"ff frrfiufcH mMMiiwnMiff mf fUlH pff IgmpMfMiy. ami

oxygen for each of Ae water bodies. Lake water samples were collected for chemical analyses 
during all surveys. Bottom a*dii**M* sample* were only collected during die March survey. In 
addition, water samples were obtained from die existing taDings managcmrnf facility (TMF) for 
chemical analyses. Li each survey, a total of nine (9) surface water samples woe collected: two 
(2) from Camp Lake, three (3) from Hasson Lake, one (1) from each of die two ponds, one (1)
finm Atf tyilingc dwmHaty m^imMitatvMi pmnH and nna (1) finram Hie tailing* Jerant pond Seven

07) ***Kmimf camples were collected during die March survey: two (2) from Camp f-*fcp. three 
(3) from Hasson Lake and one (1) from each of die two ponds. In addition to die above, a water 
sample was collected from Lac des Hes during die August survey for comparison purposes.

A summary of die program sampling frequencies and locations is provided on Table 2.1. Held
*nd h^np^rtiim nieMiimiiieiitg were talren nvrr the Aytfi mf ihft

at a mhiimum of two stations on each pond and lake during die March and August surveys and 
at a single location during die May survey. The locations of die monitoring stations are shown 
on Figures 2.1 to

Bathymetry mapping on Camp Lake indicates that die lake is deepest in die north and mid-lake 
basins and is quite shallow in die sondi arm. The sampling stations on Camp Lake were chosen 
to allow for sampling in die vicinity of die deepest points. Field pH, dissolved oxygen and 
temperature measurements were also taken at a station hi die sown basin during die August 
survey.

No bathymetry mapping was available on Hasson Lake or die two pointe downstream of die TMF 
at die time of die March 1992 survey. Consequently, Hasson Lake was **mrj**1 t mree 
locations to flhiain an appreciation of die characteristics of tins water body. Only one (1) water 
sample was taken from each of die ponds for chemical analyses; however, field dissolved oxygen 
and ..temperature infsasiii cmcnts were performed at two locations as shown on Figure 23. 
Subsequendy, during die May field survey, die bathymetry of Hasson Lake and die two ponds

2-1
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AND/OR WATER SAMPLE TAKEN 
P SAMPLE TAKEN

NOTE:

1. CONTOUR DEPTHS M METRES

CL3

CL5

FIGURE 2.1

Camp Lato 
Sampling Station Locations

SOURCE: ADAPTED FROM MBLETTASSOaATESMe,1Me



HL3

LEGEND: 

O
ANDOR WATER SAMPLE TAKEN 

P SAMPLETAKEN

NOTE:

1. CONTOUR DEPTHS M METRES
O 
l

FIGURE 22

Sampling Station Locations

SOURCE: ADAPTED FROM MBLETTASSOCUTES MO. 1M2



FP3

LEGEND: 

O
ANDJOR WATER SAMPLE TAKEN 

0 SEGMENT SAMPLE TAKEN

NOTE:

1. CONTOUR DEPTHS M METRES

FIGURE 2J

First Pond 
Sampling Station Locations

SOURCE: ADAPTED FROM NBLETTASSOOATES MO. 1002



O RELD MEASUREMENTS
ANDJOR WATER SAMPLE TAKEN

SAMPLE TAKEN

NOTE:

1. CONTOUR DEPTHS M METRES

FIGURE 24

Second Pond 
Sampling Station Locations

ADAPTED FROM MBLETTASSOCMTES HC, 1802



ANDIOR WATER SAMPLE TAKEN

RGURE 2J

Sampling Station Locations

SOURCE: ADAPTED FROM NBLETTASSOOATES WC, 1902



was determined by Nibfett Enviroomeotal Associates Inc., (NBA. 1992). The locations of Ae 
monitoring stations were adjusted, where appropriate, to include die deepest points in die water 
bodies.

The water and **M*n™* samples were stored in coolers with ice packs and shipped, via aar, to 
Bairinger Laboratories in Mississanga. Ontario, for chemical analyses. The water samples were 
analyzed for trace metals, major anions and cations and nutrients, as well as for ammonia, total 
and ortbo-pbospborus, dissolved orgai^ The sediment samples were 
analyzed for metals and loss on ignition (LOI).

The first sampling program was carried out on 4-5 March. 1992 under ideal weather conditions. 
Access to the water bodies was difficult; however, as the lakes were covered with up to 30 cm 
of snow and slush. To obtain die water and sediment samples it was necessary to auger through 
more man a half metre of ice. The second and third programs took place under ideal weather 
conditions on 29-31 May 1992. and 12-13 August 1992, respectively. The details of me March 
and August field programs are recorded in Appendices A and B, respectively. The May survey 
was carried out as part of the biological survey and is documented in the report by NBA (1992).

2-2
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3jp MONITORING RESULTS

3.1 FIELD MEASUREMENTS 

3.1.1

For the March survey, the water temperature was observed to vary from a low of O2*C just 
~" below the ice surface to a high of 4.1"C near the bottom of the water cohmm. Temperature 

profiles were measured generally at l m intervals and are recorded on the field note reports 
included in Appendix A and on Table 3.1.

i

~ The dissolved oxygen measurements are summarized on Table 3.1 for each of the water bodies
- surveyed. For comparison, the solubility of oxygen in water, with a chloride content near zero

~ and a temperature of between O to 4"C. ranges fiom 13.1 mg/L (at 40Q to 14.6 mg/L (at 0"Q.
- As seen fiom Table 3.1, the measured dissolved oxygen levels were all less than the solubility
~* limits. This observation is not surprising; however, as the water bodies had been under ice cover
i for several monms at the time of me survey.

—w

- At most of die monitoring stations the dissolved oxygen profile showed decreasing concemtations
~" from top to bottom. This is a common observation and reflects the effect of the oxygen demand
~~- exerted by bottom sediments which undergo degradation, albeit slowly, even in die winter

In fVmp Take, the oxygen concentrations were found to drop below S mg/L only m the bottom 
2 to 3 m of the water column. The dissolved oxygen level in Camp Lake is considered to be 
good, considering the survey was carried out late in the winter season, and is acceptable fer 

aquatic lift*.

In contrast, the dissolved oxygen level in HassonLake was greater man 5 mg/L only m the upper 
l m, of the water column. This observation is attributed to the shaHowness of the lake at the 
survey locations. The significance, of lake depth is mat the shallower me lake, the smaller the

3-1
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volume of water contained in the hike, and hence, the smaller the oxygen source available to 
satisfy the oxygen demand exerted by the bottom sediments.

The observation made above for Hasson Lake was also very evident in the dissolved oxygen 
profiles measured on the two ponds south of the existing taflings area. These poods are very 
shallow (measured depths of -cl.5 m in the first pond and <2J5 m in the second pond) and the 
dissolved oxygen levels in the water column were found to be quite low. As noted in a 
subsequent section, the organic content of the sediments in these ponds is high which may 
explain why the dissolved oxygen levels in the ponds are so tow.

The pH values recorded in the field ranged tram 6.7 to 7.4 during aD surveys and are typical of
V8JDGS USU8UV IBPOrtffO lOf PTPCfifllfrrifln RiHffHl ^WflttS* ^^vUDD *JUEC* f*IfSt Pffijltr 8Du SCOOflo POtlfl

were aH found to be very slightly acidic whfle Hasson Lake was very slightly alkaline. 

3.1.2 Mav Survey

At the time of me lake surveys on 29-31 May 1992, the water temperature hi the surface layer 
on Camp Lake ranged from 14.2 to 143 "C whereas the surface temperature in Hasson Lake 
varied between 163 *C and 163 "C (see Table 3.2). The difference in the surface water 
temperatures in these lakes may be attributed to the fact that Camp Lake has a greater volume 
(1.79 x 106 m* in Camp Lake venus 0.86 x 10* m3 in Hasson Lake) and greater depth (mean 
depth of 3.9 m in Camp Lake versus 2.1 m in Hasson Lake). As a consequence of these factors, 
the water temperature in Camp Lake will take longer to react to the sun's energy than Hasson 
Lake. For the converse reason the water temperatures in First Pond and Second Pond were 
higher (5-18 *C in First Pond and ^15 "C 'm Second Pond). The water volume in these ponds
OftVB DCSCQ GStlflA&EBu tO DC flD OCOCf OX OUUUUIUQC Of ̂ BQffC SOUUlCf fhi&fi HftESOQ ^^ftlOG SQu ^^flODD

Lake (Le. volume of First Pond and Second Pond equate 1.6 x 10* m* and 9.4 x 10* m9.

The temperature data on Table 3.2 tor Camp Lake hidlcate that tile water cohnnn was meonauy 
stratified at de time of the survey with the thermocline extending from about 3 m to 7 m below
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the lake surface. The bottom water temperature ranged between 4.9 and 6.6 "C By contrast, 
because First Pond, Second Pond and Hasson Lake are all quite shallow, the water temperature 
was typically higher near die bottom of these water bodies. This observation was even more 
evident during the August survey dismssrd below (see Table 33).

The dissolved oxygen levels in Camp Lake were found to be more uniform over the column 
depth in die May survey than during the March survey. This observation suggests that the lake 
water had turned over during the spring snow melt introducing oxygenated water to the lake 
bottom. However, the dissolved oxygen level was observed to decrease sharply near the bottom 

bottom sediments were exerting an oxygen HMIMMJ on the water column.

Dissolved oxygen levels throughout the Camp Lake water column were below saturation levels 
which are •*rim*tmi to range between 12.8 mg/L at S "C to 103 mg/L at 14 "C A similar 
observation can be made about die dissolved oxygen levels in Hasson Lake. In the First and 
Second Ponds; however, the measured surface water dissolved oxygen levels were near saturation 
(Le. the solubility of oxygen in water at 18.4 0C equals 939 mg/L and at 17.6 "C equals 9.55 
mg/L). In all four water bodies, the dissolved oxygen levels were generally satisfactory for the 
protection of aquatic life. The provincial surface water quality objectives for dissolved oxygen, 
at a temperature of IS "C, are ^ mg/L for cold water biota and ^ mg/L for warm water biota. 
These objectives were met except in the very deepest waters.

The pH values measured in the field during die survey varied between 6.8 and 7.4. The pH 
range was very close to that observed in March.

3.13 August Survey

The results of field measurements of dissolved oxygen and temperature made during the survey 
on 12-13 August 1992 are smrnnariMrt on Table 33. The field notes from the survey are 
included as Appendix B.

gqirfary water temperrtiiBftg JJIMB slightly higher in Camp T .alee and Tiasann f Jtkr. than nlwni^i
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hi late May. The temperature hi the top l m of the water columns ranged from 17.5 to 1&5 "C 
hi Camp Lake (surveyed hi the late afternoon) to 16.7 to 17.1 "C hi Hasson Lake (surveyed hi 
the early morning). The water temperature hi First and Second Ponds fell within the range of 
values recorded in Camp Lake and Hasson Lake.

The bottom waters of Camp Lake, below about 5 m. were found to be essentially devoid of 
oxygen. This finding is similar to mat noted in March and unquestionably reflects me oxygen 
demand of die naturally high organic sediments found in all water bodies (discussed former hi 
Section 33). The dissolved oxygen level is the water columns of Hasson Lake and die two 
ponds were found to drop below 5 mg/L only hi die immediate vicinity of die bottom fa*^"llvpntE 
as none of these water bodies stratify due to these shallow depths.

For comparison purposes, dissolved oxygen and temperature measurements were performed at 
two locations in Lac des Des which is a huge water body compared to those discussed above. 
Interestingly, the depth of Lac des Des at die two monitoring stations was less man die deepest 
parts of Camp Lake. The water temperature and dissolved oxygen profiles hi Lac des Des were 
found to be very similar to those observed hi Camp Lake. Lac des Des generally had a slightly 
higher dissolved oxygen level than found hi Camp Lake. As observed hi Camp lake, the 
dissolved oxygen level dropped below 5 mg/L in the bottom water.

The measured dissolved oxygen levels hi all water bodies were below saturation levels, which 
for temperatures of 18 to 19 "C. varies between 9.28 and 9.47 mg/L. This observation suggests 
that none of the water bodies are highly productive (Le. phytoplankton levels are presumably 
fairly low).

The pH values measured hi the field were generally found to be marginally lower than observed 
m the earlier surveys and varied from 6^ on C^anu)I^lu to 6\64 on Hasson Iju^ The pH level 
measured on Lac des Des was somewhat higher at 735. This observation is not surprising as the 
waters of Camp Lake, Hasson Lake and the two ponds had a much browner colour and, by 
inference, a higher organic acid content tfian Lac des Des.
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32 SURFACE WATER CHEMICAL QUALITY

The analytical results for key constituents hi the surface water and tailings water samples are 
summarized in Tables 3.4 and 3.5. respectively. The complete data sets are presented hi 
Appendix C In general, the data for Camp Lake, Hasson Lake and die two ponds downstream 
of die existing tailings basin indicate mat the concentrations of many of the trace metals (not 
shown) were quite low and generally less than die detection limits of the analytical tecbniqnes 
(Le. silver, boron, barium, beryllium, cobalt, chromium, molybdenum, nickel, lead, sUuntiuin, 
titanium, vanadium and zinc). The concentrations (not shown) of the major cations (Le. calcium, 
potassium, magnesium, sodium, and silica) and anions (Le, chloride, carbonate, bicarbonate and 
sulphate) were also low.

The theoretical total dissolved solids level in the surface water samples were calculated to vary 
between 25 and 41 mg/L, widi the exception of the first pond values (96 mg/L in March, 
53 mg/L in May and 58 mg/L in August), which apparently reflect the influence of the discharge 
from the existing tailings basin. The generally low concentrations of the major and trace 
elements is typical of many precambrian shield waters.

The alkalinity of Camp Lake and Hasson Lake waters varied between 14.9 and 21.2 mg/L CaCO, 
and between 14.1 to 26.6 mg/L CaCO* respectively, over die three surveys. The alkalinity of 
the Lac des Des sample taken hi August measured 22.6 mg/L CaCO,. The limited buffering 
capacity of these waters is typical of surface runoff on much of the precambrian shield. The 
average alkalinity of the water samples taken from the first pond below the TMF (Le. between 
34.6 and 64.9 mg/L CaCOJ is higher than observed in the other water bodies and apparently 
reflects the infliimcc of tile tailings discharge water which hftH an alkalinity of between 89 mg/L 
CaCO, and 250 mg/L CaCO, during the survey period (see Table 3.5). The alkalinity of the 
Second Pond was similar to mat observed hi Camp Lake and Hasson lake, and apparently, was 
not measurably affected by the outflow from the First Pond.

The lake and pond water samples had a distinctive dark brown colour typical of waters affected 
by the by-products of organic matter decay. These waters have various descriptors: "swamp
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or "coloured water". The observed range of die colour readings,
108 TCU on Hasson Lake North Basin during the August survey and 379 TCU on First Pond 
during the March survey, are characteristic of waters with a high organic acid content The 
sample taken during August from Lac des Des had a colour of 49 TCU which concurs with die 
visual observation diat die sample had a fight yellowish appearance compared to die odier 
samples which had a fight to dark yellowish brown appearance Because Lac des Des is vastly 
larger dian the other water bodies, this finding was expected.

The presence of organic matter in the Lac Des Des area waters is also confirmed by the dissolved 
organic carbon (DOC) measurements. The measured levels generally range from 143 mg/L to 
29.0 mg/L, wim die exception of an unusually low value of 4.9 mg/L measured in March for the 
First Pond. Typical concentrations of organic carbon in surface waters are reported by die 
Canadian Council of Ministers of die Environment (CCME, 1987) to range from l to 3 mg/L in 
pristine streams, 2 to 10 mg/L in rivers and hdces, and 10 to 60 mg/L in swamps, marshes and 
bogs. Comparing die measured levels to die classification range quoted above, die water quality 
in Camp Lake, Hasson Lake, Lac des Des and the two ponds would fall into die latter group.

The presence of organic acids can dramatically increase the solubility of m***i* as most metals 
form complexes wim humic substances in water (CCME. 1987). At tow pH. those metals which 
complex with fulvic acid, in order of decreasing stability, are reported to be: iron (DT); 
aluminum (DT); copper (D); nickel (D); cobalt (D); lead (D); cakaum (D); zinc (D); cadmhnn (D); 
iron (D); manganese (D); and magnesium (D).

This factor would explain die elevated utm levels reported in Table 3.4 which varied from a low 
of 029 mg/L to a high of 1.46 mg/L in Hasson Lake and from a km of 031 mg/L to a high of 
0.52 mg/L in Camp Lake. The unusually high levels of bon recorded in the two ponds and in 
die west bay of Hasson Lake during the March survey were not repeated in the May or August 
surveys. However, die measured utm levels consistently exceed die provincial surface water 
quality objective of 030 mg/L for protection of aquatic fife (MOE. 1984).

The presence of organic acids may have also infhiMim*i die observed levels of aluminum which
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were generally marginally greater than die provincial objective for total ahimimmi of 0.075 mg/L 
for protection of aqpiatk life ta fresh waters wimpH^(L5 and ^9.0. The only sample widi an 
ahuninnm level below die guideline was taken from Lac des Iks.

The copper levels measured on samples taken during die March survey from Camp Lake and 
Rrst Pond were found to be slightly above die provincial objective of 0.005 mg/L f or protection 
of aquatic life (MOE, 1984). However, die copper levels measured on all samples collected 
during die May and August surveys were found to be consistently below die objective.

The measured concentrations of die nutrients (Le. nitrogen and phosphorus compounds) were 
generally found to be present in fairly low concentrations. The total phosphorus levels measured 
hi Camp Lake and Hasson Lake were generally less than the guideline of 0.020 mg/L to protect 
against nuisance aquatic plant growm in lake systems. The total phosphorus levels measured in 
die Rrst Pond (0.080. 0.033 and 0.027 mg/L hi March, May and August, respectively) were 
higher than die guideline, but were still considerably lower man the levels reported on Table 3.5 
for die tailings pond water during each survey. The ammonuMihrogen concentrations were found 
to be elevated for most samples during die March survey, but were still well below die surface 
water quality objective. In contrast to die March survey, die May taflings pond water samples 
did not contain elevated ammonia-nitrogen levels, although it was elevated in die taflings 
secondary pond at die time of die August survey. None of die measured ammonia and nitrogen 
levels posed an environmental concern.

In summary, die waters of Camp lake, Hasson Lake and die ponds downstream of die TMF are 
typically charartrriTfd by strong, dark brown colour indicative of the presence of humic acids. 
As a rotuwp'ffKy. the waters also contain elevated levels of aluminum, copper and bon, as these 
metals tend to most readily form organic metal complexes. The waters have a neutral pH and 
modest buffering capacity against pH change.

33 SEDIMENT CHEMICAL QUALITY

The sediment samples were analyzed for 24 metals and percent loss on ignition (LOI). The
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results of the analyses for key constituents are summarized in Table 3.6. Fun analytical results 
are given in Appendix C In addition, typical background levels of several of the metals in
ftftfl ii nff-ftfif ftoiti tbc Cjicflt Luces flic included m the tudc for ̂ ^^i?flTiffo

The three sediment samples collected ftom Camp Lake are seen to have a vciyconsifilirm quality. 
The duplicate samples taken fiom the north basin of Camp Lake (denoted North Basin fi and 
North Basin #2) showed essentially no difference in most of the paranietets measured (Le. the 
levels fall within the expected range of natural variabflityX The measured levels of several of 
the metals (Le. cadmium, chromium, manganese, nickel, lead and zinc) are characteristic of the 
reported typical background levels. The measured iron levels were approximately one-half the 
typical value reported on Great Lakes ****""*"* In contrast, the copper levels were more than 
twice the background values. This observation is not surprising as Camp Lake is located in an 
area of mineralization. The organic content of the sediments in Camp Lake is high. This is 
reflected by the loss on ignition measurements which ranged fiom 29.H6 to 35.836. Thisfinding 
is consistent with expectations based on visual observations (see Held Notes in Appendix A).

The sediment sample taken fiom the north basin of Hasson Lake is seen to have very similar 
characteristics to the scdimrnt in Camp Lake. However, the sediment samples fiom the west 
basin fA inM lake basin station on Hasson Lake had quite different chemical ^^""nctffristics. 
These sediment samples were found to have a much higher silt content and corresponding lower 
organic content (Le. low LOI values). Accordingly, the metals content of these samples differed 
fiom the north basin sample and the Camp Lake samples.

The sediments in the two ponds downstream of die TMF are seen from Table 3.6 to have a high 
organic content @.e. high LOI). similar to that measured on the sediments from Camp Lake. The 
metals content of the sediment from the Second Pond is also comparable to tile metal levels
found Ul Canm Lake, interestingly, the meial Igvrf* meagimd in thg ta-HiniMit MmpV*. frpm fhf

Fast Pond are generally lower than the levels found in the **dmiffrts from die Second Pond, die 
north basin of Hasson Lake and Camp Lake. It is possible diat die sediment quality has been 
altered by taflings deposition in die watershed, atthough tiiis is
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In summary, me •^m^nt* from the lakes and ponds gampM in mis initial survey were found 
to have typical sediment quality characteristics, in most respects. Several of the sediment 
samples had a high organic carbon content and an elevated copper feveL These attributes are 
indicative of the effects of local forestation and mineralization.
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40 CONCLUSIONS AND RECOMMENDATIONS

The results of three surveys of surface water and sediment quality in die vicinity of the Lac des 
Des mine site are presented hi mis report. The water bodies sampled included Camp I^fc^ 
Hasson Lake and two ponds downstream of die existing TMFs; those which are most apt to be 
impacted by die mining activities and the proposed tailings management facility. Li addition, 
benthic sampling, fish netting and habitat investigations were carried out on these water bodies. 
The results of these investigations are discussed hi a separate report (NBA. 1992).

The results of the surface water monitoring prognun mdicale mat die waters of Camp Later, 
Hasson Lake and the two ponds are characterized by strong, dark brown colour indicative of the 
presence of humic acids. As a consequence, the waters also contain elevated levels of aluminum 
and iron, as these metals tend to most readily form organic complexes. The surface waters have 
a neutral pH and modest buffering capacity against pH change. The dissolved oxygen level hi 
the lakes and ponds showed evidence of stress due to the oxygen demand exerted by die 
sediments. All four water bodies had naturally low dissolved oxygen levels throughout the depth 
of die water columns after several months of ice cover. Also, the bottom waters of Camp Lake, 
which stratifies during die summer months, were found to contain low dissolved oxygen levels. 
The dissolved oxygen levels hi the upper portion of all die water bodies surveyed were found to 
be acceptable to sustain aquatic fife.

The sediments from the lakes and ponds sampled in the March survey were found to have typical 
sediment quality characteristics in most respects. Several of the sediment samples had a high 
organic carbon content and an elevated copper leveL These attributes are indicative of the effects 
of local forestation and mineralization.

m conclusion, die data presented hi this report and die biological survey report prepared by NBA 
(1992), provide a baseline against which the potential impact of the proposed mining operation 
at die Lac des Des site can be assessed and future change can be measured. If k is intended to 
proceed with the project, men h is recommended diat each of die water bodies be monitored

4-1
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quarterly to augment the existing database. The monitoring program should include 
measurements of field pH. dissolved oxygen and temperature and die collection of water
for analyses of those parameters included in the program discussed in mis report. An additional 
set of sediment samples should be collected for measurements and organic canon analyses. 
These recommendations do not consider the requirements for effluent monitoring, nor for 
additional sampling which may be required downstream of the point of effluent discharge.
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APPENDIX A: FIELD NOTES: LAC DES ILES MINE SITE BASELINE 
MONITORING SURVEY 4 AND 5 MARCH 1992

Program Scone

Mr. Bruce E. Halbert of SENES Consultants Limited travelled to the Lac Des Des Mine Site 
approximately 90 km north of Thunder Bay to coDect water and sediment samples from ponds 
and lakes in the vicinity of the existing mine facilities. The purpose of me program was to 
establish baseline conditions under winter conditions. The program included the collection of 
water and sediment samples for chemical analyses and measurement of field pH, temperature and 
dissolved oxygen. The program was carried out on 4 and S March 1992 and included sampling 
of.

C?ampUdv to ttesourn east of me mine caunter
as a source of process water;
Hasson Lake to me south of the mine site as mis lake may receive the effluent
from the proposed tailings management faculty (TMF);
two ponds downstream of the proposed TMF; and,
pond water in the area which currently contains tailings from past operations.

Field Odas

Weather conditions at the time of sample collection were excellent with the temperature ranging 
from about -5"C to *5eC

Working conditions on the lakes were difficult as they were covered with approximately 15 cm 
of snow, underlain wim several centimetres of slush and 60 cm or more of solid ice. The 
conditions were unsuitable for use of a snowmobile thus aU equipment had to be back-packed
OUt to the Sampling Station locations. Th* fl^imral Managef fa- me mine, Mr. flien f*lmfct kindly

assisted wim the field program and provided the services of mine workers to haul the field 
equipment onto and off of the lakes and to cut the access boles through the ice.
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In situ iffffliH'i'ffiiiw1** of water temperature and dissolved oxygen were made using a YSI Model 
58 dissolved oxygen meter equipped with a 50 m probe extension. Measurements were made 
generally at l m intervals over the depth of the water column by lowering the probe 
progressively downward finom the top to the bottom. The meter was calibrated at each station 
location using a sample of lake water by partially filling a sample bottle and shaking the bottle 
for several minutes to saturate the water with dissolved oxygen.

Held pH measurements were made using a Sotinat pen pH meter. The pH of the surface 
was recorded at each site.

The results of the field program are recorded on the "Lake Survey Reid Notes" forms attached 
to this report.

Water Mmplr-if were collected from the pond and lake monitoring stations using a 
acrylic water sampler. At the shallow monitoring stations (generally < 3 m deep) the water 
samples were taken approximately l m below the surface. At the deep monitoring stations 
(generally > 6 m), water samples were taken from the top meter, mid-depth and bottom meter 
and composited to obtain one sample for chemical analyses. At the intermediate depth stations 
(generally between 2 and 6 m deep), a composite water sample was obtained for submission to 
the laboratory by compositing samples taken from the top and bottom

One litre BamplfB were tain^n fmm each station w*i stored in a cooler with ice pwlre to keep 
samples cold. The samples were not filtered in die field and no preservatives were added. The 
samples were shipped by air to Barringer Laboratories in Mississauga for chemical analyses.

Sediment samples were taken with a Wikfco Instrument 6 inch scoop (dredge) sampler. In 
general, the top 5 cm of the bottom ****"""tfy were removed and placed in glass jars for

A-2
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shipment to the laboratory for chemical analyses. These samples were also packed in the cooler 
to keep mem cold and shipped overnight by air to me laboratory.

nhBervatinns made hi the field ahmit the rhararterigrif* of the M-dimmtg am rnnunariw^ mi thf.

"Lake Survey Reid Notes" forms attached hereto. In general, the sediment samples were found 
to have a high consistency, a dark brown, mucky appearance and a uniform texture. Most of the 
samples appeared to have a high orgamc content and were generally odorous.

A-3
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LAKE SURVEY FIELD NOTES

PARTA: GENERAL INFORMATION '

- JL.M- i

Project Name:

PART B: SURVEY INFORMATION

Sorvcy Date: Survey Time:

Watobodtjr Surveyed:

Location Sampled: J. Ci/

Water Sampled) Taken: YES NO

Water Sample Type: Top Metre Mid Depth Bottom Metre
(TnnipiiKiie (lop, nrid depth, boom)
Qmer (specify)

Water Colour
Hmam

Turbid
Other (Specify)



PART C FIELD OBSERVATIONS AND NOTES

Perth
Wi

OxVBdl

a-i
a.
a. fe

/ft.-?
9.0

a.9

Q-

Sedbnent Smqde Taken: YES

Gravel Mack
Sand

Sanqde Ckdoiir Brown .Grey. .Olfaer (specify)

Safiment Sanipie Odour .Not odoorons

Floating Snhmgpeat A/r-i-e. Qdier

•*-* -*- V*ftfc. trwlliy-^fr

t-c-wv-t l Ct*ZT~ 4-- ~rr.-o . S*-C.\~^t.A~^ fiir

SorveyonSi

31132-liMhim



LAKE SURVEY FIELD NOTES 

PART A: GENERAL INFORMATION

.^. .v* - L^.. DCA X/^

Waienbed Name: ba i?.^— CJU^.^L^ L. J 

Mumcipdily:

PART B: SURVEY INFORMATION

Survey DaiK V ^j^-^A ^q Snr^ey TJme: II—

Survey Team: ~B . e *

Air Tempentnre: ?*C Prrripitiirifwi'

t (pemnt rfnnd cnwe^r /CD *X -^.^-

Watebody Surveyed:

Waier Samples) Taken: YES ^ NO

Waier Sample Type: ____Top Metre ____Mid Depth ____Poaom Metre
Oranptmiie (top* mid depth, bottom)

(specify).

Water Cotoor ______dear ______Turbid ______Blue/Green
far RtTMiin Qdier (Specify)



PART C FIELD OBSERVATIONS AND NOTES

Wi
(mi Tcnro. i^Ci OxvBen iingrLi

.t
A.L -7-1
a.9 fe.y

t*-

"•Vi J l ""^^ 7

.YES /^ NO

.Cf^iinfm gamjfe Characteristics: o*y Giavel
_____ Sairf _____sai _____Other (specify)

Black .Blown (lnfy Qiher (specify)

ScdiiiiCiil Sample Odoan Not odourous fkiniirom

^""jgBBt FkMtmg___ __Snbmtiggt Ala M Other

OlfacrObservations: i*-n^ ff jr)rg-jLA^jt- q^o*- ^8*ja ^i^os r?^.^ioA.
f J"

A. "Vo Vl^s^C. Cw JLi-^pA.'V CTobfc^u.1^ -{-e i a.vv.ni-

Si T?. --.,- ^ jU*E!k*



LAKE SURVEY FIELD NOTES 

PART A: GENERAL INFORMATION

Project Number 31/aJ — *-t~c. b*-s, :#cj H.*-^ i-U.

VCli

PART B: SURVEY INFORMATION

Survey Date S- Mc^^Lqq Snrney Time:

Survey Team: 7S. iL _____ md "7U. ^.^

Air Tempenttnre: f-0 C. Precipitation: .t^lnone__xrin —-.now

—T1*

Overcast Oanliihmi (percent cloud cover):. 

WjBtBbody Surveyed: .J

Water Sampled) Taken:

M -l LJL-. -

Water Sampfe Type: ____ Top Metre ____ Mid Depth _____ Bottom Metre
fKiift (top, nnd depth, bottom)

Water Colour ______dear ______Turbid
Brown dher (Specify)



PART O FIELD OBSERVATIONS AND NOTES

fm)
^•••W ^^^^^^BH

____ Q-"7
a./ g.y

7-/
a.-"g fc./

fr__ a.?
P.9 &.T

s. a

;o
/j

I^ ft l - -J, B l . ^ *t~ li ———L** u* fyy-nW^— tUcua. j iwiS ve-* l *v J -^ o-Jt */ ""

YES NO

g*nfimp-fff -foinplf f^t^T|^fri*tip*7 ChlV GUVCl

(flMfy)

Sediment Sample Colour ____Black ^ Bmwn ____Grey ____Otter (specify) 

Sample Odour Not odounms S/icMvlw Qdourom

*Ta*^

J_C- L
-r

^ j|^ i^. * Jfc.fc —- ^* ^ j r*-"1 * X^ •fc ^**f ^ TT., O ft *t t •J'* ^r^V^ g. t/

ir ' . 7



LAEE SURVEY FIELD NOTES' 

PART A: GENERAL INFORMATION

Project Name: "fee^d*^ M g"'.*h^; ^~ L*^, bc\

MimicqMliiy:

PART B: SURVEY INFORMATION

3L SnrvevThre ^2 

Snrvey Team: "]R t± . M

AlT TftilHJtfJnliii^ii y C.

Overcast Oonrfirinnt (percent cknd cover): 

Waiobody Surveyed: A,
f^v^ttna gampWt- '"T^B Mi J R,. A fcfci^A - PPI

WaierSampkXs) Taken: S YES ______NO

Waier Sample Type: Top Mcuc Mid Depth Bouom Mure
llHil ^ICDIa^^ DOCvOOAl

.Odier (specify)

Water Cokjun ______ dear ______ Turbid
Rmwn f T^V. S Ckher (Spcciry)



PART G HELD OBSERVATIONS AND NOIES

Wi
Denthfml

F P| 
0-3

A O

•v- b. o.

o-a
/.g

~ PPq 
gt'-l 
/.o l.-f

.YES JIO

Sample Oaractcriitk Gravel
Sand Silt Oriwr (specify)

Bmwn -Grey. (specify)

.Not odouraas V-* .Odo

Vegrtition: Jloaing.

Other Observatioas:
O— WW

L. J^-

Snrveyo



LAKE SURVEY FIELD NOTES 

PART A; GENERAL INFORMATION

Pluycci Nme: *t--i i^\k*LTo^~c Uch~ Ut i ~̂ L.-^ M .^e. *'"

Municipaliiyi X k^-^A-'sr t ^. ^
T^S

PART B: SURVEY INFORMATION

Survey Dtie: ^ ^o^JL.Qa. Surrey Time: */— P.M

Survey Team: R Q- UJJL.S"" and

Air Temperature: f s C. RedpUaik

OveniMt fhnditinni tpaeeat ckmd covert;

Waterbody Surveyed: ^et.*v-i V^^. ^. t^n *- vi ,

Location Sampled: T^^ AS*~t l SPI- rftV

Watt Sampled) Taken: *^ YES ______ NO

Water Sample Type: jG^LLLTop Metre _____Mid Depth _____Bottom Metre
•^^L^BVMBBM^^Mtf^ tfllM^^ ^^2*1 ^I^^^MflL ^K*^A0M^^^\^________V^millrUffMC UDDL fluQ QBDDL DOUDDU

Odwr (•pedfy)

Water Coknn ______dear ______Turbid ______Pbe/Qieen
_______Odwr(Specify)



I'd.

PART O HEED OBSERVATIONS AND NOTES

Water Dissolved OuMluciivity 
Ddidi fart

i.o c . E.
a. o Q. L
a.f * ^.?

/.o /.o

JT a.

o-a

Sedimem Sample Taken: S f sPa YES ______NO

jCTHY flrmvfl

^-——-Sand Sih Other (specify)

Sediment Sample Oakum _____Black _____Brown ____Gay ——...—.Other (specify) 

Scdiinent Sample Odouc Mot odooroos s-l-v^ ~j Odnmmu 

Vegetation: JgnBtgeiir Fkutmg Snnniffpm AJ*.^*A. Odier 

Other Observations: Sg Lw.a3rS^:u ^JL- 4^w^

*—***-***A



. LAKE SURVEY FIELD NOTES 

PART A: GENERAL INFORMATION 4^

l^A

Mnmcipdity:

PART B: SURVEY INFORMATION

Survey Date: C fr^JL ^g SnmeyTimg

Survey Team: "B.tE"- Utti-C^oT mH ~Th^**. M : o

Air Tempaaiuic. -^ O C Prrr.ipiimkwi' j/ none —— nun —— now

Overeast Cnmfitimn (peneat dood cover): 7 fro A* —-—^^

Watobody Surveyed: *Ja.cscK LvL^ —^.^^^—^.———-^^.^———

SvxAW- r a ^ ^a^

Water Sampled) Taken: ^ES ______NO

Water Sample Type: ____Top Metre ____Mid Depth ____Bottom
Cnrnpiume (lop, mid depm, bottom) 

Cn^-^^A. OOaer (tpedfy) "7^ j

Water Colour ______Clear ______Turbid ______Rhe/Gieen
^ Brown Qlher (Specify)

31132-



PART G FIELD OBSERVATIONS AND NOTES
*

Water Dissolved 
Depth (m) Temp. f^Q Oxygen (me/D

/•O 1,1 ft.9 fe-7
3-D 3.3 S.3 ~
3,0 3.T 3.f —

.YES ______NO

Sample Chaiacieristics: _____ Chy _____ Gnwd

Sednnent Sample Gokxin _____ Black is Bioam _____ Grey _____ Omer (specify) 

Scdimciit Sample Odonn Not odouroui

Vegetation: ______ Emergent ______ Floating ______ Snhmergent A/^ro^, Qmer 

Other Observations: ^i\*.^3r l^JL U*-L^- i.t4- r.^STL

Surveyors *



LAKE SURVEY FIELD NOTES 

PART A: GENERAL INFORMATION -7 m

31'at - Lc^ b* s

i ̂ q

Municipality: . ^^ ^*

PART B: SURVEY INFORMATION

Survey Date: 5" V)*^JL ^ 1 Sonny Time: 9**" J* X* 

Survey Team: B (±* Uo./^ j *X" and

*"*

Air Temperature: ^. o ^- fteuipitatioo: *^nnae rain 

Oveicag flnndilinmi fpement eland covert: l fc p ^.-———— 

Waicrbody Surveyed:

B .j^^iiTirtBl' ^•^AHRl^MAn*i nnrBin^ irn™lrrlru- — - i

ML? - c..s:.
Water Samples) Taken: t̂  YES ______NO

Water Sample Type: /fll-3 Top Metre ^AJ^2Jifid Depth ^———Bottom Metre
(top, mid dcptn, bottooi)

(cpedfy),

Water Ooioun ______ Clear ______ Turbid
Bimm _______ Omer (Specify)



PART C FIELD OBSERVATIONS AND NOTES

Demfafart

0-3
/.o
.3.0

Wi

-

T C

OKVBBD

n-n

CuiiduuiiviQr

0.3
/.c,

, C

0.7

Sedmem Sampfe Taken:

Sample Characteristic Cby Gnvd
Sih (specify)

Sediment Sample Oakum .Black jGicy. (specify)

Sednnent Sample Odour .Not OdOUrOQS J/.cnaL.

.Sob Qtfao-

OtberOteennttians: l^ L^L L L^ 1 .14- ^..^T^3"

w; i CU



LAKE SURVEY FIELD NOTES 

PART A: GENERAL INFORMATION

Project Nnmben . SM^f-

Watershed Name: .^ ~r S3. .^. ^... JU . ZT'^-r L-X -

Mnnkapaliiy:

PART B: SURVEY INFORMATION

Survey Date g" ^o^tjL Q i Survey Tnne /X 

Survey Team: B fT I^/JL^ and

Air Temperature: ^- P C. Pieciuhation: *^*^ none ^^ nun —— snow

•J:
Overcast OinliikBB (jperoent cloud cover): ,—^ X

Wateibody Surveyed: T^J/J^ ^VT^o^0 w^T ir^.J.-L AJly

7~M F/ ^ t^-C^wJ Ul^Xiu^ -

Water Sampk(8) Taken: *^ YES ______ NO

Water Sample Type: *^ Top Metre ____Mid Depth ____Bottom Metre
(top* mid depth, bottom)

(specify).

Water Colour _______dear •̂  Tmfaid _______Bhx/Creea
Qdier (Specify)



PAST C FIELD OBSERVATIONS AND NOTES

W
(m)

Dissolved
ftne/D

Sample Taken:

Sediment Samnle. Odouii

Odier Observations:

.YES .NO

jQay __ Gnvel ____ JMnck 
Sand _____ Silt _____ Other (specify)

Sednnent Sample Obkar. ____ Black ____ Brown ____ Grey ____ .Other (specify)

Not odomons rMninnut

Floaling A/ e K^A. Omer

****—* i*

""EL__ SI "(L/f
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APPENDIX B: FIELD NOTES: LAC DES ILES MINE SITE, BASELINE 
MONITORING SURVEY 12 AND 13 AUGUST 1992

Scope

Mr. Bruce E. Halbert of SENES Consultants Limited travelled to the Lac Des Des Mine She 
approximately 90 km north of Thunder Bay to collect water samples fiom ponds and lakes in the 
viciniiy of the existing miM facilities on 12 anj 13 August 1992. The purpose of the
was to establish baseline conditions during the period to complement data collected previously 
during the winter and spring periods. The program included me collection of water samples for 
chemical analyses and measurement of field pH, temperature and dissolved oxygen. Water 
samples were collected for chemical analyses from:

* fTamp T .alta to the south cast of die p*****- camp facilities as thiy lab*, may be used 
as a source of process water;

* Hasson Lake to the south of tile mine she as this lake may receive the effluent 
from the proposed tailings management facility (TMF);

* two ponds downstream of the proposed TMF (Le. designated First Pond and 
Second Fond);

* pond water in the area which currently contains tailings from past operations; and
* Lac dfS Bel? tO the nOfth of the mine facilities and which cmild potentially lv* iwH

as a water supply source. 

Reid Conditions

Weather conditions at die time of sample collection were excellent Mr. Mike Michaud, mine 
site geologist kindly assisted with the field program.

Held Measurements

In shu measurements of water temperature and dissolved oxygen were made using a YSI Model

B-l
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58 dissolved oxygen meter equipped with a IS m probe extension. Measurements were made 
generally at l m intervals over the depth of the water column by lowering the probe 
progressively downward from the top to the bottom. The meter was calibrated in the field using 
a sample of lake water by partially filling a sample bottle and shaking die bottle for several 
minutes to saturate die water with dissolved oxygen.

Field pH measurements were made using a Cote-Parme Model 05669-00 Digital Handheld pH 
meter. The pH of die surface water was recorded at each site.

The results of die field program are recorded on die "Lake Survey Field Notes" forms attached 
to this report.

Water samples were collected from die pond and lake monitoring stations using a KB
acrylic water sampler. At die shallow monitoring stations (generally < 3 m deep) die water 
samples were taken approximately l m below die surface. At die deep mnmtnring stations 
(generally > 6 m), water samples were taken from die top meter, mid-depdi and bottom meter 
and composited to obtain one sample for chemical analyses. At die intermediate depm stations 
(generally between 2 and 6 m deep), a composite water sample was obtained for submission to 
die laboratory by compositing samples taken from die top and bottom waters.

One litre sample* were taken from each station and stored in a cooler with ice packs to keep die
samples cold. Hie samples were not filtered in the field and no preservatives were added. The

were shipped by air to Barringer Laboratories in Mississauga for ghgmi^i analyses.

B-2
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LAKE SURVEY FIELD NOTES l '-t f
PART A: GENERAL INFORMATION

Project Number

Project Name:

Watershed Name:

lfr.1 ~ L*-*

L- *. A*.t \.w* SH-*.

PART B: SURVEY INFORMATION

Survey Dale: 

Survey Team: 

Air Temperature:

i PL Survey Tune: 7:30 .^

R. E. and M. V^f

-||*'|*'iJ|n' *^ none __ rain . _ snow

Overcast Conditions (percent cloud cover):

Waterbody Surveyed:

Locatin Sampled: ^ - S4v\ C i. S

Water Sample(s) Taken:

Water Sample Type: Top Metre

YES NO

Mid Depth Pottom Metre
f^ (ton. liii^f qMini DOttOmj

Other (specify)

Water Odour

31132-MMck 1992

dear Turbid ^hie/Green
Brown ^ LI Uk Qlher (Specify^



Lake Survey Field Notes, cont'd.

PART C: FIELD OBSERVATIONS AND NOTES

Water Dissolved Conductivity 
Depth fart Temp. (BQ Oxygen ftng/H Field PH (nmhoafcnrt

/g.S
f.O l *. S* g-66 

f.? f l. g S.10

Sample Taken: ______ YES *S NO

Sediment Sample Characteristics: _____Clay _____.Gravel.
Sand Sfll Other (specify)

Sediment Sample Cokmn _____Black _____Brown _____Grey _____Omer (specify)

i odourons __ OdMimuiK

Emergent______Floating______Snbmergent______Qmer

Other Observations:

Surveyors TJ . ^5*- Afl/tn



LAKE SURVEY FIELD NOTES 

PART A: GENERAL INFORMATION

Reject Number 3Ua./ - L 

Project Name: 

Watershed Name: 

Municipality:

PART B: SURVEY INFORMATION

Survey Dale: J*X ^^ ^^ Survey Time: R : oo 

Survey Team: "R. S. Wi^lL^.^sr and ^A- ^.^U^t

Air Temperature: _______ Precipinuion: "^none __ rain __ now

Oveicast Qpirft**1*1* (percent clood cover); ——. ___ ̂ ^ ___ —-—-

Wanabody Surveyed: ^.^^ L^l. ^—-^-^—-———^--—

Location Sampled: Vit'i LJL^. -, ^4 w CL*/- 

Water Samples) Taken: ^ YES

Water Sample Type: _____ Top Metre ____ MidDqrth _____ jBoCttxn Metre 
^—^— ^x^ Compninte (top, mid depth, bottom)

.Other (specify)

Water Colour ______^Oear ______Turbid 
_______Prown ? I.. kU Qmer



Lake Survey Field Notes, cont'd,

PART C FIELD OBSERVATIONS AND NOTES

Perth fart
Water

1 1.*
76.7

7.*
t./

5.3

Sample Taken:

-^fd'T-nT Sample Charactensti

t^^tlilliliili

OdODK

Dissolved
Oxveen (me/Li Field nH

7.

7.
-7.7o

/•74

rt. "TO
n.Ol.

d.
. 6 a

.YES

.day

.Sand

Conductivity
|Wi^"|QBffrIIIi

.NO

Gravel. ode
jSflt. jOther (specify)

Black Biown. .Grey. .Other (specify)

.Not odouroos.

.Floating. JSulmetgent. .Other

Surveyors s

sim-MM* mi



LAKE SURVEY FIELD NOTES

PART A: GENERAL INFORMATION

Project Number: 3lt*.* - LQ.C *Ut 37-ej )*IH.*L* L4J

Project Name: P&.X. 1**^

WateishcdName:

PART B: SURVEY INFORMATION

Survey Date: 

Survey Team: 

Air Temperature:

li. frwv Q Z.

U

Survey Time:

and

Piecqntadoo: .^none —— rain —— snow

Overcast Conditions (percent cloud cover):

Wateifaody Surveyed:

Water Samples) Taken:

Water Sample Type:

Water Colour

31132 -

r ̂ _ i -L*

.Top Metre

YES .NO

JtidDepm .Bottom Metre
.Composite (top. mid diifih. bottom)

(specify)

near Toroid .JBbe/Gieen
.Brown .^ tMTtw7 yjk-Other (Specify^



Lake Survey Field Notes, cont'd.

PART O FIELD OBSERVATIONS AND NOTES

Perth fart
Water Dissolved 

Oxygen fme/D
Cbndnctivhy

ltd.

72.2.

g. r

Sample Taken:

Sample Characteristics:

Sample Colour?

Sediment Sample Odour

Vegetation:

J.

o.&T

Odier Observations:

YES

Jday
.Sand

NO

.Gravel
.Silt

Black. Brown. .Grey.

.Not odourous. Odo

.Mnck
.Other (specify)

Otto- (specify)

.Floanng. .Sobmergent. .Other

Surveyors Sujuatum

31132-MKfc 1992



LAKE SURVEY FIELD NOTES

f q'PART A: GENERAL INFORMATION

Project Numben 3 im ~ Lc^. A*.A J/^j J^.V^ L4i

Project Name: *B**A*A\*-A. WWv^bnrf^a ~ L~ . JL. t^

Watenhed Name: l)~a Qm^^^- ^^JUi

PART B: SURVEY INFORMATION

Survey Date: l O . kt^ ^ a. Survey Time: fc.o a

Survey Team: "Rg. ^-.l^-JT" and M . Mi

Air Temperature: ______ . Pjecipinitioni if none __ rain __ snow 

Overcast Conditions (percent cloud cover): -—^^^—— --^^^^ 

Waterbody Surveyed: Pfvtt P^wi Si^attw^r^ ^^- T^tU^. Wt^^ 

Location Sampled: S\v\

Water Samples) Taken: ^ YES ______ NO

Water Sample Type: S Top Metre ____ Mid Depth _____ Bottom Metre
Comporite (top, mid depth, bottom)

.Other (specify)

Water Colour: ______Clfar ______Tmbid ______IBlne/Qreen
Rmwn ______Other (Specify)



Lake Survey Field Notes, cont'd.

PART C FIELD OBSERVATIONS AND NOTES

Water Dissolved 
Perth (mi Team. P*Q Oxygen (me/Li

I.Q IU. l 
t.S 1^.1

/g.g
l.o

Taken: ______YES *S NO

Sedhnent Sample Characteristics: _____day _____Gravel ____
_____Sand _____Sflt _____Other (specify)

Sedhnent Sample Colour ____Black ____Brown _____Grey ____Other (specify) 

Sediment Sample Odoun Not odonroos OdomoiM 

Vegetation: _____Emergent_____Floating _____Sobmcrgent _____Other 

Other Observations: ^—^^^^^——^^^^——^^^^^^^—^—.^^

Snrveyon Signaiuie.

31132-J



LAKE SURVEY FIELD NOTES

PART A: GENERAL INFORMATION

Project Number 3 1 l Al - V-^

Project Name:

Watershed Name:

Municipality:

)*\t*s^.t Li-4

*Q

f

PART B: SURVEY INFORMATION

Survey Dale: 

Survey Team: 

Air Tempcratare

Survey Time:

K.*. and W\ . Wvt-JL- - ~. i.

none __ nun __ snow

Overcast Conditions (percent cloud cover): e.^***-. bv^kr l,-. l r

Waterbody Surveyed:

Tn

Water Sample(s) Taken:

Water Sample Type:

YES NO
*^ Sk.

Top Metre Mid Depth 3ooom Metro
CompositB (lop, BMd^eptb; bottom)

.Other (specify)

Water Odour

31132-Afack 1992

.dear .Turbid lnien
Brown .^lL Other



Lake Survey Field Notes, cont'd.

PART C FIELD OBSERVATIONS AND NOTES

Water Dissolved Conductivity 
Depth fart Tenro. ("Q Oxygen fme/Ll Field pH

S-U. ML; A

a.* 11.8 
/.o
a.*
3.0 il.S

0.65

1C..4

0.5 11.9 n.S8 
'•O if.9

/t.9 -7-Ca

is.-?
4/.0

li. O 0.0?
Sediment Sample Taken: ______ YES ___*^" NO

.Clay _____Gravel ____Muck
_____Sand _____Sat _____Other (specify)

Sediment Sample Colour ...^.^Black ____Brown ____Giey _____Other (specify) 

Sediment Sample Odour ______Not odomoos _____

Fjiyjpfiii Flmtimg SnbmciBmt

Other Otaervatkms:

Surveyots Sunanne.

31132 -Ibck 1992



LAKE SURVEY FIELD NOTES

PART A: GENERAL INFORMATION

Project Number 31*^1 - Lo^, ja.t

Project Name:

Watershed Name:

JU*^. r*. Wi ^,.t M*K-I

PART B: . SURVEY INFORMATION

Survey Date:

Survey Team:

Air Tff-iiipcTfliiiiT7r

t WoA-

Survey Time: /D-^e A.M.

and

[ccgntation; T* none ——. rain ——— snow

Overcast Cnnditions (percent cloud cover):

Waterbody Surveyed:

Sampled:

Water Sample(s) Taken:

Water Sample Type: .Top Metre

it^

-NO

.Mid Depth .Bottom Metre

Water Colour

31132 -IftMh 19*2

near

JBrown l/^ll-
Turbid .Bloe/Qreeo

iiL-Other (Speciiy )



Lake Survey Held Notes, cont'd.

PART C FIELD OBSERVATIONS AND NOTES

Dissolved 
Oxygen (me/DPerth (art 

e. S

Water 
Tcnro. r"O

n.o
n.e

1-0 n.fc
ao 1L.9
3.0 lU.*
5^ lUT
^.o ISA"
V.r l^.l
-s.o ll.Sf
^S, 11. D

L.O * u.^

•rf nDR^^v

Sediment Sample Taken:

Sediment Sample Characteristics:

Sample Gokmn

idiment Sample Odour

Vegetation:

Omer Observations:

1-tC.

i.ai
•7-lfc

0. 10

o.oS

YES

jQay

Coodnctivity

NO

Gravel. Mock
jSflt. jOdier (spedfy)

Bmwn jQrey .Other (spechy)

.Not OOOQTOOS -Odo

.Floating. Sub Omer

Surveyan Signanne A- T. V\*J A/y

31132- 1991



LAKE SURVEY FIELD NOTES 

PART A: GENERAL INFORMATION

Project Nnmben 3 MS. l — L*-*.

\ba^c*A**\a- ^Afc^TTWiyva - Lo-c. A^JProject Name: a^c***\a- Afc^TTWiyva

Watershed Name: . —— t-L 

Municipality:

PART B: SURVEY INFORMATION

Survey Dale: t"^ t^^ ^.*3u Survey Tone: //.' 

Survey Team: p^ C. \A.-jJL.TS"" and 1^ * M-rl

Air *V-"j*M flQumi* —^^^^—~^^^^. Piujpitanon: ^ none ^.^— iHuu ——— utvw 

Overcast Ctanditiong (percent cloud cover): layr^rvf ,. ^^SFr^Jl e*i*^ . 

Waterbody Surveyed: Rft.tfav^ L,^x.1^---^—^^-. 1^.^^—^—— 

Location Sampled: Uiec^* fe*^*A - S4*^. UL.3 ;

Water SampleCs) Taken: ^ YES ______ NO
W "-3

Water Sample Type: ____ Top Metre S Mid Depth ____ jBottom Metre 
______ Composite (top, mid depth, bottom) 
______ Other (specify) ^-——————————————

Water Colour ______Ctear ______Turbid ______Pme/Gieen 
—-—-___ Brown yoy|ai^r^ Qdier (SpecJry)



Lake Survey Field Notes, cont'd,

PART C FIELD OBSERVATIONS AND NOTES

Water Dissolved 
Perth fart Team. f*Q Oxygen fme/Ll Field nH

li. l
1L.9 1 .13

l-o

Ib.l T.lo

Sample Taken: ______ YES ______NO

Sample Characteristics: _____Gay _____Gravel _____Mock
_____Sand _____Sa _____Odier (specify)

.Black ____Biown _____Grey _____Qdwr (specify)

Sediment Sample Odour ^^——^^^—Not odourons ^^^—^^^—Odoaroos

Vegetation: ______Emergent _____Floating ______Submcrgent _____Other

Other Observations: f^Jxl^T C~*~ U—— LJ^. t^ l**;
—....- - i r-v ^. .-.^ i^wX*- 1C P\-3. K* Jj*m a_i

SurveyorsSignanne^^^^fi* z-

31132-MMfc 1992



PART A: GENERAL INFORMATION

Project Number 3li a\ - L*-*- A^t 'JL.s

LAKE SURVEY FIELD NOTES

8

Project Name: iS*A^ln*jL Ka^rr^vi*^- Lv 

Watershed Name: — " *~"
u

.. l*- k.

PART B: SURVEY INFORMATION

Survey Date: 1 3 A t^ 9a. Survey Time: 

Survey Team: U.^. ULiLL..^ and Va .

Air Temperature: ______ P|i|Bf-|p'**tin*|T ^ none ._ rain __ snow 

Overcast Conditions percent doud cover): _____________

Wambody Surveyed: S^^o^l. P..^jL Snu^v^^.^T PT ^* 

Location Sampled:

Water Sampk(s) Taken: * YES ______ NO

Water Sample Type: ____ Top Metre Mid Depth ____ 3ottom Metre 
———-——^— jConmosite (top. mid depth, bottom)

.Other (spedty)

Water Colonn ______Ckar ______Turbid ______Pme/Gieen
Brown ______Other (Specrfy)

31132. MM* 1992



Lake Survey Reid Notes, com'A

PART Q FIELD OBSERVATIONS AND NOTES

Perth (ml
Wi 
Team. f"Q

tfa.9

i.o
g.o , r
3o

/o. o

Sediment Sample Taken:

Sednnent Sample Characteristics:

Sediment Sample Cotoon

Sample Odoun

Dissolved 
Oxvaen fmg/L)

rity

. aa
o.

.YES NO

jQay .Gravel
.Sand

Mock
.Other (specify)

.Black Brown. JQay. .Other (spedfy)

ooomons, Cjoomoos

.Emergent. .Floating .Snbmergcot. Otter

Other Observations:

Surveyon Sign

31132-Ifcn* 1992



LAKE SURVEY FIELD NOTES 

PART A: GENERAL INFORMATION

Project Number 31* M ~ Lo-*- 

Project Name: 

Watershed Name: 

Municipality:

PART B: SURVEY INFORMATION

Survey Date: f? A**\ ^ ^ Survey Time: ?'3O o.i^. 

Survey Team: \^.^. U^LL^ST and K. M.ti.-..^L

Air Tempenunre: ______ Pretipraukm: *none __ nm __ snow 

Overcast Conditions (percent doud cover): ——^-^^——-—^^— 

Wateroody Surveyed:
^. L. i*. 

Location Sampled: LC-'O. —

Water Sampk(s) Taken: S YES ______NO

Water Sample Type: ____Top Metre ____Mid Depth _____]3ottom Metre
.X Composite (top. mid drjilh, bottom) 

______Other (specify) ^—————————^-——-

Water Cokmn ______Clear Toroid
W*n *9

.Brown * -?I^. QriWfSpecayi

31132-MMh 1992



Lake Survey Field Notes, cont'd,

PART C FIELD OBSERVATIONS AND NOTES

Water Dissolved Conductivity 
Perth fm) Team. C*Q Oxygen ftne/D

Ift.
lg.O t-Si
n.w f.rp

3.0

i s
S.o

O.f3

1-V7
7.3

f.b /7.T. ff-e*
S.o 17-0 __:
4.Q I6r7

SeoimenitSample Taken: m^___YES *x* NO

Jday _____Gnvel _____Muck
_____Sand _____SOt _____Other (specify)

Sediment Sample Colour _____Black _____Brown ____Qiey ____Other (specify) 

a^rttmMit Sample Odour ______Not odoorons ______Odoaroas

Vegetation! ______Emergent______Fknting______SoUtiieiBBU.____^—J0dicr 

Other Observations: __________________________________

Surveyors S^Pnatnr|s t? - *- -

31132-Iteck 1992



APPENDIX C 

SURFACE WATER CHEMICAL QUALITY DATA SETS

31121-0 -19 lluiualiri 1991
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