
 

 

 

 

 

 

 

November 23, 2010 
 

Barnes Hill Reserve Statement 

ASX Release, Stock Code: PRW 
Following on from the recent announcement of an updated Mineral Resource of 6.6 Mt at 0.82% Ni 
and 0.06% Co at a 0.50% Ni cut-off, Proto are pleased to announce that a Reserve of 4.0 Mt at 0.84% 
Ni and 0.06% Co at a 0.70% nickel equivalent cut-off has been estimated by Snowden Mining 
Industry Consultants (“Snowden”) for the Barnes Hill deposit. At a proposed mining rate of 
250,000 t per annum (tpa) the currently defined reserve represents a mine life of 16 years.  

Executive Summary 

• A Reserve of 4.0 Mt at 0.84% Ni and 0.06% Co at a 0.70% nickel equivalent cut-off has been 
estimated by Snowden Mining Industry Consultants for the Barnes Hill deposit. 

• At a proposed mining rate of 250,000 t per annum the currently defined reserve represents a 
mine life of 16 years.  

Barnes Hill Nickel Reserve Statement 

The Board of Proto Resources & Investments Ltd (“Proto”, “the Company”) is pleased to announce that it 
has now received a Reserve statement from Snowden for the Barnes Hill deposit in Beaconsfield, 
Tasmania. As previously announced in conjunction with their joint venture partner Metals Finance Limited 
(ASX: MFC), the updated Mineral Resource defined 6.6 Mt at 0.82% Ni and 0.06% Co at a 0.50% Ni cut-off 
(Table 1). A Total Reserve of 4.0 Mt @ 0.84% Ni and 0.06% Co has been estimated at a 0.70% nickel 
equivalent ("NiEq") cut-off by Snowden under the guidelines of the Australasian Code for Reporting of 
Exploration Results, Mineral Resources and Ore Reserves (“2004 JORC Code”) (Table 2). The Reserve 
estimate indicates Proto’s intentions for developing the Barnes Hill deposit are economically viable and the 
project has a minimum mine life of 16 years at a proposed mining rate of 250,000 tpa.  

The Barnes Hill Reserve has been based on metal prices for Ni and Co of $US9/lb ($US19,842/t compared 
to the London Metals Exchange spot price of $US21,495/t on 18 November 2010) and $US 19 /lb 
respectively, and an Australian currency exchange rate of 0.9 $US:$A.  Forecast Ni and Co price 
assumptions have been obtained using the Australian Bureau of Agricultural and Resource Economics 
(ABARE) “Australian commodities – March quarter 2010” report.  Process recoveries of 75% and 70% were 
used for Ni and Co respectively.  Planned dilution and mining ore recoveries were modelled using a 
minimum mining dimension of 25 m width, 25 m length and 1 m depth.  Pit optimisations were prepared to 
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establish the reserve (Table 2) which produces the maximum project NPV for the stated assumptions.  
Only the transitional, saprolite and saprock materials have been included in the Ore Reserve estimate. 

The Ore Reserve estimate is sensitive to processing costs and recovery rates.  Expected improvements in 
these areas are likely to result in an increase to the Ore Reserve.  

The Scott’s Hill and Mt Vulcan deposits, which contain a combined historic resource of 3.6 Mt, were not 
included in the pit optimisation work completed by Snowden. These areas are considered prospective and 
represent a potential additional production source and as such provide further earnings potential for the 
project.  

Proto will now extract a series of 20 t bulk samples of representative limonite and saprolite material for 
metallurgical and density testwork. The results of this work program will provide additional information on 
the expected recoveries and density for each material type. It is expected that this testwork, in conjunction 
with a phase of infill drilling, will result in the assignment of a Measured classification for an area which 
represents at least the first 10 years of mining. This metallurgical testwork will commence in the next few 
months with the collection of the 20 t bulk samples to follow an initial 7 t of material that is currently being 
shipped to the laboratory.  

The Barnes Hill Mining Licence (application 1872P/M) is expected to be granted prior to the end of 2010. 
Proto is in the process of finalising the documentation and bond arrangements to allow grant of this Mining 
Licence. The lodgement of the Development Proposal and Environmental Management Plan is scheduled 
for mid December 2010.   

Proto is pleased with the Reserve for the Barnes Hill deposit. A 16 year mine life will provide a strong 
sustainable backbone of earnings for Proto and its joint venture partner MFC to build on. The Barnes Hill 
deposit is in close proximity to the Bell Bay port (15 km) and local infrastructure (sealed roads, water and 
the power grid) and has now been shown to be an economically robust project.  

Snowden have been retained to now complete pit design and mine scheduling work for the Barnes Hill 
deposit.  

 

Enquiries: 

Mr Andrew Mortimer 
Chairman and Joint Managing Director 
Proto Resources & Investments Ltd 
Office: +61 (2) 9225 4000 
Mobile: +61 (0)433 894 923  
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Competent Persons Statements 
 
The information in this report that relates to Exploration Results is based on information compiled by Mr Andrew Jones. 
Mr Jones is a full time employee of TasEx Geological Services who provide geological consulting services to Proto 
Resources & Investments Ltd and is a member of the Australian Institute of Geoscientists (AIG) and the Australasian 
Institute of Mining and Metallurgy (AusIMM). Mr Jones has sufficient experience of relevance to the styles of 
mineralisation and the types of deposits under consideration, and to the activities undertaken, to qualify as a 
Competent Person as defined in the 2004 Edition of the Joint Ore Reserves Committee (JORC) Australasian Code for 
Reporting of Exploration Results, Mineral Resources and Ore Reserves. 

The information in this report that relates to the estimation of the Barnes Hill Mineral Resource was compiled by Mr 
Justin Watson. Mr Watson is a full time employee of Snowden Mining Industry Consultants. Mr Watson is a registered 
chartered professional (CP) and Member of the Australasian Institute of Mining and Metallurgy. Mr Watson has 
sufficient experience which is relevant to the style of mineralisation and type of deposit under consideration and to the 
activity which he is undertaking to qualify as a Competent Person as defined in the 2004 Edition of the Joint Ore 
Reserves Committee (JORC) Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore 
Reserves. Mr Watson consents to the inclusion of this information in the form and context in which it appears in this 
announcement. 

The information in this report that relates to the estimation of the Barnes Hill Mineral Reserve was compiled by Mr 
Hamish Guthrie. Mr Guthrie is a full time employee of Snowden Mining Industry Consultants. Mr Guthrie is a Member of 
the Australasian Institute of Mining and Metallurgy. Mr Guthrie has sufficient experience which is relevant to the style of 
mineralisation and type of deposit under consideration and to the activity which he is undertaking to qualify as a 
Competent Person as defined in the 2004 Edition of the Joint Ore Reserves Committee (JORC) Australasian Code for 
Reporting of Exploration Results, Mineral Resources and Ore Reserves. Mr Guthrie consents to the inclusion of this 
information in the form and context in which it appears in this announcement. 
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Figure 1 – Location Map of the Barnes Hill Deposit Near Beaconsfield, Tasmania 
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Table 1 – Barnes Hill Deposit Mineral Resource by Geological Domains at a 0.50% Nickel Cut-off 
Grade 

Resource 
Classification 

Volume 
(‘000 m

3
) 

Tonnage 
(kT) 

Ni           
(%) 

Co         
(%) 

MgO      
(%) 

Fe2O3     
(%) 

SiO2        
(%) 

Cut-off grade of 0.50% Ni - Limonite Domain 

Measured - - 
     

Indicated 70 105 0.56 0.16 1.4 57.4 13.7 

Inferred 36 54 0.56 0.11 2.0 57.2 18.7 

Total 106 159 0.56 0.14 1.6 56.4 15.4 

Cut-off grade of 0.50% Ni - Transitional Domain 

Measured - - 
     

Indicated 177 247 0.65 0.09 3.5 42.8 25.0 

Inferred 5 7 0.81 0.15 3.7 49.8 24.5 

Total 182 254 0.65 0.09 3.5 42.9 25.0 

Cut-off grade of 0.50% Ni - Saprolite Domain 

Measured - - 
     

Indicated 3,042 3,955 0.87 0.06 11.4 28.5 36.8 

Inferred 369 480 0.87 0.06 11.4 28.6 36.8 

Total 3,411 4,435 0.87 0.06 11.4 28.6 36.8 

Cut-off grade of 0.50% Ni - Saprock Domain 

Measured - - 
     

Indicated 621 1,366 0.73 0.03 25.6 14.4 41.6 

Inferred 178 392 0.68 0.02 25.1 15.0 43.1 

Total 799 1,758 0.72 0.03 25.5 14.5 42.0 

Cut-off grade of 0.50% Ni - All Domains 

Measured - - 
     

Indicated 3,910 5,674 0.82 0.06 14.3 26.3 37.0 

Inferred 588 933 0.77 0.05 16.5 24.7 38.4 

Total 4,498 6,606 0.81 0.05 14.6 26.1 37.2 

Note: Significant figures may cause summation differences. 
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Table 2 – Barnes Hill Deposit Ore Reserve* by Geological Domains at a 0.70% Nickel Equivalent 
Cut-off Grade** 

Reserve 
Classification 

Volume 
(`000m

3
) 

Tonnage 
(kT) 

Ni     
(%) 

Co    
(%) 

MgO   
(%) 

Fe2O3     
(%) 

SiO2   
(%) 

NiEq* 
(%) 

Cut-off grade of 0.70% NiEq - Transitional Domain 

Proved                 

Probable 872 1,180 0.80 0.07 9.0 34.1 32.5 0.95 

Total 872 1,180 0.80 0.07 9.0 34.1 32.5 0.95 

Cut-off grade of 0.70% NiEq- Saprolite Domain 

Proved                 

Probable 1,571 2,355 0.86 0.05 14.8 25.3 38.2 0.97 

Total 1,571 2,355 0.86 0.05 14.8 25.3 38.2 0.97 

Cut-off grade of 0.70% NiEq - Saprock Domain 

Proved                 

Probable 195 421 0.78 0.03 25.4 15.1 41.1 0.84 

Total 195 421 0.78 0.03 25.4 15.1 41.1 0.84 

Cut-off grade of 0.70% NiEq - Total Reserve 

Proved                 

Probable 2,638 3,956 0.84 0.06 14.2 26.8 36.8 0.95 

Total 2,638 3,956 0.84 0.06 14.2 26.8 36.8 0.95 

Note: Significant figures may cause summation differences.  

* Ore Reserve estimate figures are based on metal prices for Ni and Co of $US 9 /lb ($US19,842 /t 
compared to a current London Metals Exchange spot price of $US21,495 on 18 November 2010) and 
$US 19 /lb respectively, and an Australian currency exchange rate of 0.9 $US:$A. Forecast Ni and 
Co price assumptions have been obtained using the Australian Bureau of Agricultural and 
Resource Economics (ABARE) “Australian commodities – March quarter 2010” report.  Process 
recoveries of 75% and 70% were used for Ni and Co respectively. 

** Nickel equivalent (NiEq) calculation = Ni% + 1.97*Co% 
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 c
o
n
tr
o
l 
p
ro
c
e
d
u
re
s
 a
d
o
p
te
d
 (
e
.g
.,
 

s
ta
n
d
a
rd
s
, 
b
la
n
k
s
, 
d
u
p
lic
a
te
s
, 
e
x
te
rn
a
l 
la
b
o
ra
to
ry
 c
h
e
c
k
s
) 

a
n
d
 w

h
e
th
e
r 
a
c
c
e
p
ta
b
le
 l
e
v
e
ls
 o
f 
a
c
c
u
ra
c
y
 (
i.
e
. 
la
c
k
 o
f 

b
ia
s
) 
a
n
d
 p
re
c
is
io
n
 h
a
v
e
 b
e
e
n
 e
s
ta
b
lis
h
e
d
. 

A
ll 
s
a
m
p
le
s 
w
e
re
 s
u
b
m
itt
e
d
 t
o
 A
L
S
 L
a
b
o
ra
to
ry
 G
ro
u
p
 i
n
 A
d
e
la
id
e
 f
o
r 
a
ss
a
y 
b
y 
a
 l
ith
iu
m
 b
o
ra
te
 

fu
s
io
n
 X
-R
a
y 
F
lu
o
re
s
c
e
n
c
e
 t
e
c
h
n
iq
u
e
 (
M
E
-X
R
F
1
2
).
 

S
a
m
p
le
s
 w
e
re
 l
o
g
g
e
d
 a
n
d
 t
ra
ck
e
d
 v
ia
 L
IM
S
 s
ys
te
m
. 

A
n
y 
s
a
m
p
le
s 
th
a
t 
d
id
n
’t 
a
ir
 d
ry
 o
ve
rn
ig
h
t 
w
e
re
 o
ve
n
 d
ri
e
d
 a
t 
a
 m

a
xi
m
u
m
 o
f 
1
2
0
 d
e
g
re
e
s 
C
e
ls
iu
s
. 

E
n
ti
re
 s
a
m
p
le
s 
in
it
ia
lly
 c
ru
s
h
e
d
 t
o
 9
0
%
 p
a
s
s
in
g
 2
m
m
. 

S
a
m
p
le
 s
p
lit
 u
s
in
g
 r
iff
le
 s
p
lit
te
r.
 

A
 s
a
m
p
le
 s
p
lit
 o
f 
u
p
 t
o
 1
0
0
0
g
 w
a
s
 p
u
lv
e
ri
ze
d
 t
o
 b
e
tt
e
r 
th
a
n
 9
5
%
 o
f 
th
e
 s
a
m
p
le
 p
a
ss
in
g
 1
0
6
 

m
ic
ro
n
s
. 

A
 0
.6
6
g
 s
a
m
p
le
 is
 f
u
s
e
d
 w
it
h
 f
lu
x 
to
 g
e
n
e
ra
te
 a
 d
is
k
 w
h
ic
h
 is
 u
s
e
d
 f
o
r 
X
R
F
 a
n
a
ly
s
e
s
. 
L
o
w
e
r 

d
e
te
c
tio
n
 l
im
it 
fo
r 
N
i%
 a
n
d
 C
o
%
 is
 0
.0
0
1
%
. 

Q
A
/Q
C
 p
ro
c
e
d
u
re
s 
im
p
le
m
e
n
te
d
 b
y 
P
ro
to
 R
e
s
o
u
rc
e
s
 i
n
c
lu
d
e
d
 t
h
e
 s
u
b
m
is
s
io
n
 o
f 
c
e
rt
ifi
e
d
 

s
ta
n
d
a
rd
s,
 s
u
b
m
is
s
io
n
 o
f 
s
a
m
p
le
 d
u
p
lic
a
te
s
 a
n
d
 s
u
b
m
is
s
io
n
 o
f 
p
u
lp
 d
u
p
lic
a
te
s
. 

L
a
b
o
ra
to
ry
 i
m
p
le
m
e
n
ts
 o
w
n
 i
n
te
rn
a
l 
st
a
n
d
a
rd
s
 a
n
d
 i
s
 i
n
vo
lv
e
d
 i
n
 r
o
u
n
d
 r
o
b
in
 t
e
s
ti
n
g
 w
it
h
 o
th
e
r 

la
b
o
ra
to
ri
e
s
. 

In
te
rn
a
l 
la
b
o
ra
to
ry
 s
ta
n
d
a
rd
s 
w
e
re
 a
ls
o
 a
n
a
ly
s
e
d
 w
it
h
in
 a
ll 
s
u
b
m
itt
e
d
 b
a
tc
h
e
s
. 

V
e
ri
fi
c
a
ti
o
n
 o
f 
s
a
m
p
lin

g
 a
n
d
 

a
s
s
a
y
in
g
. 

•
 

T
h
e
 v
e
ri
fi
c
a
ti
o
n
 o
f 
s
ig
n
if
ic
a
n
t 
in
te
rs
e
c
ti
o
n
s
 b
y
 e
it
h
e
r 

in
d
e
p
e
n
d
e
n
t 
o
r 
a
lt
e
rn
a
ti
v
e
 c
o
m
p
a
n
y
 p
e
rs
o
n
n
e
l.
 

•
 

T
h
e
 u
s
e
 o
f 
tw

in
n
e
d
 h
o
le
s
. 

A
 t
o
ta
l 
o
f 
1
6
 d
ia
m
o
n
d
 d
ri
ll 
h
o
le
s
 (
B
H
D
0
0
1
 –
 B
H
D
0
1
6
) 
tw
in
n
e
d
 e
xi
s
ti
n
g
 a
ir
c
o
re
 d
ri
ll 
h
o
le
s 
to
 c
o
n
fi
rm

 
g
ra
d
e
 a
n
d
 p
ro
vi
d
e
 m

in
e
ra
lis
e
d
 m

a
te
ri
a
l 
fo
r 
b
u
lk
 d
e
n
s
ity
 t
e
st
w
o
rk
. 
 

L
o
c
a
ti
o
n
 o
f 
d
a
ta
 p
o
in
ts
. 

•
 

A
c
c
u
ra
c
y
 a
n
d
 q
u
a
lit
y
 o
f 
s
u
rv
e
y
s
 u
s
e
d
 t
o
 l
o
c
a
te
 d
ri
ll 
h
o
le
s
 

(c
o
lla

r 
a
n
d
 d
o
w
n
-h
o
le
 s
u
rv
e
y
s
),
 t
re
n
c
h
e
s
, 
m
in
e
 w

o
rk
in
g
s
 

a
n
d
 o
th
e
r 
lo
c
a
ti
o
n
s
 u
s
e
d
 i
n
 M

in
e
ra
l 
R
e
s
o
u
rc
e
 e
s
ti
m
a
ti
o
n
. 

•
 

Q
u
a
lit
y
 a
n
d
 a
d
e
q
u
a
c
y
 o
f 
to
p
o
g
ra
p
h
ic
 c
o
n
tr
o
l.
 

D
ri
ll 
h
o
le
 c
o
lla
rs
 w
e
re
 s
u
rv
e
ye
d
 b
y
 h
a
n
d
h
e
ld
 G
P
S
. 

A
ll 
d
ri
ll 
h
o
le
s
 w
e
re
 v
e
rt
ic
a
l 
h
o
le
s.
 

C
o
lla
r 
R
L
s
 a
n
d
 t
o
p
o
g
ra
p
h
ic
 s
u
rf
a
ce
 l
e
ve
l 
w
a
s
 d
e
te
rm

in
e
d
 b
y 
a
n
 A
ir
b
o
rn
e
 L
a
s
e
r 
S
c
a
n
n
in
g
 (
L
iD
A
R
) 

s
u
rv
e
y 
c
o
m
p
le
te
d
 b
y 
P
h
o
to
m
a
p
p
in
g
 S
e
rv
ic
e
s
 o
f 
M
e
lb
o
u
rn
e
, 
V
ic
to
ri
a
. 
L
ID
A
R
 s
u
rv
e
y 
h
a
s
 a
 q
u
o
te
d
 

a
c
c
u
ra
c
y 
o
f 
0
.1
5
m
. 
S
u
p
p
lie
d
 c
o
n
to
u
rs
 w
e
re
 o
n
 a
 1
.0
m
 e
le
va
ti
o
n
 s
p
a
ci
n
g
. 
 

D
a
ta
 s
p
a
c
in
g
 a
n
d
 d
is
tr
ib
u
ti
o
n
. 

•
 

D
a
ta
 s
p
a
c
in
g
 f
o
r 
re
p
o
rt
in
g
 o
f 
E
x
p
lo
ra
ti
o
n
 R

e
s
u
lt
s
. 

•
 

W
h
e
th
e
r 
th
e
 d
a
ta
 s
p
a
c
in
g
 a
n
d
 d
is
tr
ib
u
ti
o
n
 i
s
 s
u
ff
ic
ie
n
t 
to
 

e
s
ta
b
lis
h
 t
h
e
 d
e
g
re
e
 o
f 
g
e
o
lo
g
ic
a
l 
a
n
d
 g
ra
d
e
 c
o
n
ti
n
u
it
y
 

a
p
p
ro
p
ri
a
te
 f
o
r 
th
e
 M

in
e
ra
l 
R
e
s
o
u
rc
e
 a
n
d
 O

re
 R

e
s
e
rv
e
 

e
s
ti
m
a
ti
o
n
 p
ro
c
e
d
u
re
(s
) 
a
n
d
 c
la
s
s
if
ic
a
ti
o
n
s
 a
p
p
lie

d
. 

•
 

W
h
e
th
e
r 
s
a
m
p
le
 c
o
m
p
o
s
it
in
g
 h
a
s
 b
e
e
n
 a
p
p
lie

d
. 

A
ir
c
o
re
 d
ri
ll 
h
o
le
 s
p
a
c
in
g
 a
c
ro
ss
 t
h
e
 B
a
rn
e
s 
H
ill
 r
e
s
o
u
rc
e
 a
re
a
 h
a
s 
b
e
e
n
 c
o
m
p
le
te
d
 p
re
d
o
m
in
a
n
tly
 

o
n
 a
 5
0
m
N
 x
 5
0
m
E
 s
ta
g
g
e
re
d
 g
ri
d
 p
a
tt
e
rn
. 
A
 5
0
m
N
 b
y 
5
0
m
E
 d
ri
lli
n
g
 p
a
tt
e
rn
 h
a
s 
b
e
e
n
 s
h
o
w
n
 t
o
 

g
iv
e
 a
 r
o
b
u
s
t 
g
ra
d
e
 e
st
im
a
te
 i
n
to
 2
5
m
N
 b
y 
2
5
m
E
 b
y 
1
.0
m
 b
lo
ck
s 
a
n
d
 i
s 
c
o
n
s
id
e
re
d
 a
d
e
q
u
a
te
 t
o
 

s
u
p
p
o
rt
 a
 M
e
a
s
u
re
d
 R
e
s
o
u
rc
e
 f
o
r 
m
in
e
ra
lis
e
d
 m

a
te
ri
a
l g
re
a
te
r 
th
a
n
 2
.0
m
 t
h
ic
k.
 A
 5
0
m
N
 x
 5
0
m
E
 

s
ta
g
g
e
re
d
 d
ri
lli
n
g
 p
a
tt
e
rn
 h
o
w
e
ve
r 
d
o
e
s
 n
o
t 
a
cc
u
ra
te
ly
 d
e
fi
n
e
 t
h
e
 t
ru
e
 v
a
ri
a
b
ili
ty
 o
f 
th
ic
k
n
e
ss
 

a
c
c
u
ra
te
ly
 a
n
d
 c
o
n
s
e
q
u
e
n
tl
y 
to
n
n
a
g
e
 e
s
tim

a
te
s
 a
re
 s
u
b
je
c
t 
to
 e
rr
o
r 
a
n
d
 a
n
 I
n
d
ic
a
te
d
 c
la
ss
if
ic
a
tio
n
 

h
a
s
 b
e
e
n
 a
p
p
lie
d
. 
 

D
ia
m
o
n
d
 d
ri
ll 
h
o
le
s 
w
e
re
 c
o
m
p
le
te
d
 a
t 
va
ri
o
u
s 
lo
c
a
ti
o
n
s
 a
c
ro
ss
 t
h
e
 d
e
p
o
s
it 
to
 g
a
in
 m

a
te
ri
a
l f
o
r 
b
u
lk
 

d
e
n
s
it
y 
a
n
d
 t
o
 t
w
in
 e
xi
s
ti
n
g
 a
ir
c
o
re
 d
ri
ll 
h
o
le
s
 f
ro
m
 r
e
p
re
s
e
n
ta
ti
ve
 a
re
a
s
 o
f 
th
e
 d
e
p
o
s
it.
 

In
 a
d
d
it
io
n
, 
tw
o
 t
ra
ve
rs
e
s
 c
o
n
si
st
in
g
 o
f 
1
5
1
 h
o
le
s 
o
f 
1
0
m
 c
lo
s
e
ly
 s
p
a
ce
d
 a
ir
c
o
re
 d
ri
ll 
h
o
le
s 
w
e
re
 

c
o
m
p
le
te
d
 i
n
 t
h
e
 n
o
rt
h
e
rn
 r
e
s
o
u
rc
e
 a
re
a
 t
o
 t
e
st
 g
ra
d
e
 a
n
d
 w
id
th
 v
a
ri
a
ti
o
n
s.
 

S
a
m
p
lin
g
 w
a
s
 c
o
m
p
le
te
d
 c
o
n
si
st
e
n
tl
y 
to
 a
 1
.0
m
 l
e
n
g
th
. 
C
o
m
p
o
s
iti
n
g
 w
a
s
 n
o
t 
re
q
u
ir
e
d
 t
o
 o
b
ta
in
 a
n
 

e
q
u
a
l 
s
a
m
p
le
 s
u
p
p
o
rt
. 

O
ri
e
n
ta
ti
o
n
 o
f 
d
a
ta
 i
n
 r
e
la
ti
o
n
 t
o
 

g
e
o
lo
g
ic
a
l 
s
tr
u
c
tu
re
s
 a
n
d
 t
h
e
 

e
x
te
n
t 
to
 w

h
ic
h
 t
h
is
 i
s
 k
n
o
w
n
, 

c
o
n
s
id
e
ri
n
g
 t
h
e
 d
e
p
o
s
it
 t
y
p
e
 

s
tr
u
c
tu
re
. 

 

•
 

W
h
e
th
e
r 
th
e
 o
ri
e
n
ta
ti
o
n
 o
f 
s
a
m
p
lin
g
 a
c
h
ie
v
e
s
 u
n
b
ia
s
e
d
 

s
a
m
p
lin

g
 o
f 
p
o
s
s
ib
le
 s
tr
u
c
tu
re
s
 a
n
d
 t
h
e
 e
x
te
n
t 
to
 w

h
ic
h
 

th
is
 i
s
 k
n
o
w
n
, 
c
o
n
s
id
e
ri
n
g
 t
h
e
 d
e
p
o
s
it
 t
y
p
e
. 

•
 

If
 t
h
e
 r
e
la
ti
o
n
s
h
ip
 b
e
tw

e
e
n
 t
h
e
 d
ri
lli
n
g
 o
ri
e
n
ta
ti
o
n
 a
n
d
 t
h
e
 

o
ri
e
n
ta
ti
o
n
 o
f 
k
e
y
 m

in
e
ra
lis
e
d
 s
tr
u
c
tu
re
s
 i
s
 c
o
n
s
id
e
re
d
 t
o
 

h
a
v
e
 i
n
tr
o
d
u
c
e
d
 a
 s
a
m
p
lin

g
 b
ia
s
, 
th
is
 s
h
o
u
ld
 b
e
 a
s
s
e
s
s
e
d
 

a
n
d
 r
e
p
o
rt
e
d
 i
f 
m
a
te
ri
a
l.
 

D
ri
ll 
h
o
le
s 
w
e
re
 d
ri
lle
d
 v
e
rt
ic
a
lly
 -
 p
e
rp
e
n
d
ic
u
la
r 
to
 t
h
e
 i
n
te
rp
re
te
d
 o
re
 b
o
d
y 
o
ri
e
n
ta
ti
o
n
. 
 

T
ig
h
t 
s
p
a
c
e
d
 (
1
0
m
) 
d
ri
lli
n
g
 p
ro
g
ra
m
 c
o
m
p
le
te
d
 a
lo
n
g
 a
 n
o
rt
h
-s
o
u
th
 a
n
d
 e
a
s
t-
w
e
s
t 
lin
e
 t
ra
ve
rs
in
g
 

th
e
 m

a
in
 p
o
rt
io
n
 o
f 
th
e
 d
e
p
o
si
t 
w
a
s
 c
o
m
p
le
te
d
 t
o
 a
sc
e
rt
a
in
 t
h
ic
k
n
e
ss
 a
n
d
 g
ra
d
e
 v
a
ri
a
ti
o
n
 o
n
 a
 l
o
c
a
l 

s
c
a
le
. 

A
u
d
it
s
 o
r 
re
v
ie
w
s
. 

•
 

T
h
e
 r
e
s
u
lt
s
 o
f 
a
n
y
 a
u
d
it
s
 o
r 
re
v
ie
w
s
 o
f 
s
a
m
p
lin

g
 

te
c
h
n
iq
u
e
s
 a
n
d
 d
a
ta
. 

N
o
 e
xt
e
rn
a
l 
re
vi
e
w
 o
f 
s
a
m
p
lin
g
 a
n
d
 d
ri
lli
n
g
 p
ro
c
e
d
u
re
s
. 
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E
s
ti
m

a
ti
o
n
 a

n
d
 R

e
p
o
rt

in
g
 o

f 
M

in
e
ra

l 
R

e
s
o
u
rc

e
s
 

(c
ri
te
ri
a
 l
is
te
d
 i
n
 t
h
e
 f
ir
s
t 
g
ro
u
p
, 
a
n
d
 w

h
e
re
 r
e
le
v
a
n
t 
in
 t
h
e
 s
e
c
o
n
d
 g
ro
u
p
, 
a
p
p
ly
 a
ls
o
 t
o
 t
h
is
 g
ro
u
p
) 

D
a
ta
b
a
s
e
 i
n
te
g
ri
ty
. 

 

• 
M
e
a
s
u
re
s
 t
a
k
e
n
 t
o
 e
n
s
u
re
 t
h
a
t 
d
a
ta
 h
a
s
 n
o
t 
b
e
e
n
 c
o
rr
u
p
te
d
 

b
y
, 
fo
r 
e
x
a
m
p
le
, 
tr
a
n
s
c
ri
p
ti
o
n
 o
r 
k
e
y
in
g
 e
rr
o
rs
, 
b
e
tw

e
e
n
 i
ts
 

in
it
ia
l 
c
o
lle
c
ti
o
n
 a
n
d
 i
ts
 u
s
e
 f
o
r 
M
in
e
ra
l 
R
e
s
o
u
rc
e
 e
s
ti
m
a
ti
o
n
 

p
u
rp
o
s
e
s
. 

• 
D
a
ta
 v
a
lid

a
ti
o
n
 p
ro
c
e
d
u
re
s
 u
s
e
d
. 

S
e
le
ct
e
d
 c
h
e
ck
s
 o
n
 d
ri
ll 
h
o
le
 d
a
ta
 a
g
a
in
s
t 
o
ri
g
in
a
l 
a
s
s
a
y 
c
e
rt
ifi
c
a
te
s
 w
e
re
 c
o
m
p
le
te
d
. 
N
o
 e
rr
o
rs
 

n
o
te
d
. 

G
e
o
lo
g
ic
a
l l
o
g
g
in
g
 c
o
m
p
le
te
d
 o
n
 p
a
p
e
r,
 t
ra
n
sf
e
rr
e
d
 t
o
 E
xc
e
l s
p
re
a
d
sh
e
e
ts
 a
n
d
 g
e
o
lo
g
ic
a
l l
o
g
g
in
g
 

c
o
d
e
s 
va
lid
a
te
d
. 

D
ri
ll 
h
o
le
 d
a
ta
b
a
s
e
 b
a
c
k
e
d
 u
p
 o
n
 a
 r
e
g
u
la
r 
b
a
s
is
. 

S
ta
tis
tic
a
l c
h
e
ck
s
 c
o
m
p
le
te
d
 t
o
 e
n
s
u
re
 a
ll 
a
ss
a
ys
 f
a
ll 
w
it
h
in
 a
cc
e
p
ta
b
le
 l
im
its
. 

C
h
e
c
ks
 o
n
 o
ve
rl
a
p
p
in
g
 o
r 
d
u
p
lic
a
te
 i
n
te
rv
a
ls
 c
o
m
p
le
te
d
. 

C
h
e
c
ks
 w
e
re
 c
o
m
p
le
te
d
 o
n
 a
ll 
s
a
m
p
le
s 
w
h
ic
h
 f
e
ll 
b
e
lo
w
 a
n
a
ly
ti
c
a
l d
e
te
c
tio
n
 l
im
its
 t
o
 e
n
s
u
re
 

s
a
m
p
le
s
 w
e
re
 a
s
si
g
n
e
d
 z
e
ro
 g
ra
d
e
s
 i
n
 r
e
s
o
u
rc
e
 e
st
im
a
ti
o
n
. 

G
e
o
lo
g
ic
a
l 
in
te
rp
re
ta
ti
o
n
 

• 
C
o
n
fi
d
e
n
c
e
 i
n
 (
o
r 
c
o
n
v
e
rs
e
ly
, 
th
e
 u
n
c
e
rt
a
in
ty
 o
f)
 t
h
e
 

g
e
o
lo
g
ic
a
l 
in
te
rp
re
ta
ti
o
n
 o
f 
th
e
 m

in
e
ra
l 
d
e
p
o
s
it
. 

• 
N
a
tu
re
 o
f 
th
e
 d
a
ta
 u
s
e
d
 a
n
d
 o
f 
a
n
y
 a
s
s
u
m
p
ti
o
n
s
 m

a
d
e
. 

• 
T
h
e
 e
ff
e
c
t,
 i
f 
a
n
y
, 
o
f 
a
lt
e
rn
a
ti
v
e
 i
n
te
rp
re
ta
ti
o
n
s
 o
n
 M

in
e
ra
l 

R
e
s
o
u
rc
e
 e
s
ti
m
a
ti
o
n
. 

• 
T
h
e
 u
s
e
 o
f 
g
e
o
lo
g
y
 i
n
 g
u
id
in
g
 a
n
d
 c
o
n
tr
o
lli
n
g
 M

in
e
ra
l 

R
e
s
o
u
rc
e
 e
s
ti
m
a
ti
o
n
. 

• 
T
h
e
 f
a
c
to
rs
 a
ff
e
c
ti
n
g
 c
o
n
ti
n
u
it
y
 b
o
th
 o
f 
g
ra
d
e
 a
n
d
 g
e
o
lo
g
y
. 

T
h
e
 B
a
rn
e
s 
H
ill
 n
ic
k
e
l l
a
te
ri
te
 d
e
p
o
s
it 
h
a
s 
d
e
ve
lo
p
e
d
 f
ro
m
 t
h
e
 w
e
a
th
e
ri
n
g
 o
f 
a
n
 u
lt
ra
m
a
fi
c 
h
o
st
 r
o
c
k 

s
e
q
u
e
n
c
e
. 
T
h
e
 b
o
u
n
d
a
ri
e
s 
o
f 
th
e
 d
e
p
o
s
it
 h
a
ve
 b
e
e
n
 i
n
te
rp
re
te
d
 f
ro
m
 d
ri
lli
n
g
 w
h
ic
h
 h
a
s 
in
te
rs
e
ct
e
d
 

u
n
m
in
e
ra
lis
e
d
 s
a
n
d
st
o
n
e
 a
n
d
 s
ilt
s
to
n
e
s
 t
o
 t
h
e
 e
a
st
, 
w
e
s
t 
a
n
d
 s
o
u
th
 o
f 
th
e
 d
e
p
o
s
it.
 T
h
e
 n
o
rt
h
e
rn
 

b
o
u
n
d
a
ry
 t
o
 t
h
e
 d
e
p
o
si
t 
h
a
s 
ye
t 
b
e
e
n
 d
e
fi
n
e
d
 f
ro
m
 d
ri
lli
n
g
. 
G
e
o
lo
g
ic
a
l 
in
te
rp
re
ta
tio
n
 i
n
 t
h
is
 r
e
g
io
n
 

h
a
s
 b
e
e
n
 li
m
ite
d
 t
o
 t
h
e
 e
xt
e
n
t 
o
f 
cu
rr
e
n
t 
d
ri
lli
n
g
. 

D
im

e
n
s
io
n
s
. 

• 
T
h
e
 e
x
te
n
t 
a
n
d
 v
a
ri
a
b
ili
ty
 o
f 
th
e
 M

in
e
ra
l 
R
e
s
o
u
rc
e
 e
x
p
re
s
s
e
d
 

a
s
 l
e
n
g
th
 (
a
lo
n
g
 s
tr
ik
e
 o
r 
o
th
e
rw

is
e
),
 p
la
n
 w

id
th
, 
a
n
d
 d
e
p
th
 

b
e
lo
w
 s
u
rf
a
c
e
 t
o
 t
h
e
 u
p
p
e
r 
a
n
d
 l
o
w
e
r 
lim

it
s
 o
f 
th
e
 M

in
e
ra
l 

R
e
s
o
u
rc
e
. 

T
h
e
 d
e
p
o
s
it 
h
a
s
 a
n
 e
xt
e
n
t 
o
f 
a
p
p
ro
xi
m
a
te
ly
 2
km

’s
 n
o
rt
h
-s
o
u
th
 b
y 
1
 k
m
 e
a
st
-w
e
s
t.
  

T
h
e
 m

a
in
 a
n
d
 t
h
ic
k
e
st
 r
e
g
io
n
 o
f 
th
e
 d
e
p
o
s
it 
h
o
w
e
ve
r 
is
 c
e
n
tr
e
d
 a
ro
u
n
d
 B
a
rn
e
s 
H
ill
 a
n
d
 is
 

a
p
p
ro
xi
m
a
te
ly
 4
0
0
m
 n
o
rt
h
-s
o
u
th
 b
y 
8
0
0
 m

 e
a
s
t-
w
e
s
t.
 T
h
is
 a
re
a
 i
s 
c
h
a
ra
c
te
ri
s
e
d
 b
y 
a
 d
is
tin
ct
 

lim
o
n
it
e
 z
o
n
e
 (
a
ve
ra
g
e
 t
h
ic
k
n
e
ss
 ~
3
.5
m
) 
u
n
d
e
rl
a
in
 b
y 
a
 s
a
p
ro
lit
e
 z
o
n
e
 (
~
4
.0
m
).
 

T
h
e
 a
re
a
 t
o
 t
h
e
 s
o
u
th
 o
f 
B
a
rn
e
s 
H
ill
 is
 m
u
c
h
 t
h
in
n
e
r 
a
n
d
 c
o
n
s
is
ts
 p
ri
m
a
ri
ly
 o
f 
s
a
p
ro
lit
e
 m

a
te
ri
a
l 

(~
2
.0
m
 t
o
 3
.0
m
).
 

N
i m

in
e
ra
lis
a
ti
o
n
 w
it
h
in
 t
h
e
 li
m
o
n
ite
 z
o
n
e
 i
s 
o
ve
rl
a
in
 i
n
 m
o
st
 p
a
rt
 b
y 
fe
rr
u
g
in
is
e
d
 l
a
te
ri
ti
c 
w
a
s
te
 

m
a
te
ri
a
l 
(~
2
.0
m
 t
o
 5
.0
m
).
 

E
s
ti
m
a
ti
o
n
 a
n
d
 m

o
d
e
lli
n
g
 

te
c
h
n
iq
u
e
s
. 

 

• 
T
h
e
 n
a
tu
re
 a
n
d
 a
p
p
ro
p
ri
a
te
n
e
s
s
 o
f 
th
e
 e
s
ti
m
a
ti
o
n
 

te
c
h
n
iq
u
e
(s
) 
a
p
p
lie

d
 a
n
d
 k
e
y
 a
s
s
u
m
p
ti
o
n
s
, 
in
c
lu
d
in
g
 t
re
a
tm

e
n
t 

o
f 
e
x
tr
e
m
e
 g
ra
d
e
 v
a
lu
e
s
, 
d
o
m
a
in
in
g
, 
in
te
rp
o
la
ti
o
n
 p
a
ra
m
e
te
rs
, 

m
a
x
im

u
m
 d
is
ta
n
c
e
 o
f 
e
x
tr
a
p
o
la
ti
o
n
 f
ro
m
 d
a
ta
 p
o
in
ts
. 

• 
T
h
e
 a
v
a
ila
b
ili
ty
 o
f 
c
h
e
c
k
 e
s
ti
m
a
te
s
, 
p
re
v
io
u
s
 e
s
ti
m
a
te
s
 a
n
d
/o
r 

m
in
e
 p
ro
d
u
c
ti
o
n
 r
e
c
o
rd
s
 a
n
d
 w

h
e
th
e
r 
th
e
 M

in
e
ra
l 
R
e
s
o
u
rc
e
 

e
s
ti
m
a
te
 t
a
k
e
s
 a
p
p
ro
p
ri
a
te
 a
c
c
o
u
n
t 
o
f 
s
u
c
h
 d
a
ta
. 

• 
T
h
e
 a
s
s
u
m
p
ti
o
n
s
 m

a
d
e
 r
e
g
a
rd
in
g
 r
e
c
o
v
e
ry
 o
f 
b
y
-p
ro
d
u
c
ts
. 

• 
E
s
ti
m
a
ti
o
n
 o
f 
d
e
le
te
ri
o
u
s
 e
le
m
e
n
ts
 o
r 
o
th
e
r 
n
o
n
-g
ra
d
e
 

v
a
ri
a
b
le
s
 o
f 
e
c
o
n
o
m
ic
 s
ig
n
if
ic
a
n
c
e
 (
e
.g
. 
s
u
lp
h
u
r 
fo
r 
a
c
id
 m

in
e
 

d
ra
in
a
g
e
 c
h
a
ra
c
te
ri
s
a
ti
o
n
).
 

In
 t
h
e
 c
a
s
e
 o
f 
b
lo
c
k
 m

o
d
e
l 
in
te
rp
o
la
ti
o
n
, 
th
e
 b
lo
c
k
 s
iz
e
 i
n
 

re
la
ti
o
n
 t
o
 t
h
e
 a
v
e
ra
g
e
 s
a
m
p
le
 s
p
a
c
in
g
 a
n
d
 t
h
e
 s
e
a
rc
h
 

e
m
p
lo
y
e
d
. 

• 
A
n
y
 a
s
s
u
m
p
ti
o
n
s
 b
e
h
in
d
 m

o
d
e
lli
n
g
 o
f 
s
e
le
c
ti
v
e
 m

in
in
g
 u
n
it
s
. 

• 
A
n
y
 a
s
s
u
m
p
ti
o
n
s
 a
b
o
u
t 
c
o
rr
e
la
ti
o
n
 b
e
tw

e
e
n
 v
a
ri
a
b
le
s
. 

• 
T
h
e
 p
ro
c
e
s
s
 o
f 
v
a
lid
a
ti
o
n
, 
th
e
 c
h
e
c
k
in
g
 p
ro
c
e
s
s
 u
s
e
d
, 
th
e
 

c
o
m
p
a
ri
s
o
n
 o
f 
m
o
d
e
l 
d
a
ta
 t
o
 d
ri
ll 
h
o
le
 d
a
ta
, 
a
n
d
 u
s
e
 o
f 

re
c
o
n
c
ili
a
ti
o
n
 d
a
ta
 i
f 
a
v
a
ila

b
le
. 

O
rd
in
a
ry
 k
ri
g
in
g
 e
st
im
a
ti
o
n
 t
e
c
h
n
iq
u
e
 f
o
r 
N
i, 
C
o
, 
M
g
O
, 
F
e
2
O

3
 a
n
d
 S
iO

2
. 

S
a
m
p
le
 s
e
le
c
ti
o
n
 h
o
n
o
u
re
d
 g
e
o
lo
g
ic
a
l 
d
o
m
a
in
s 
w
h
ic
h
 h
a
d
 b
e
e
n
 d
e
ve
lo
p
e
d
 t
a
ki
n
g
 i
n
to
 a
cc
o
u
n
t 
th
e
 

c
h
e
m
ic
a
l 
a
n
d
 g
e
o
lo
g
ic
a
l v
a
ri
a
ti
o
n
 n
o
te
d
 v
e
rt
ic
a
lly
 t
h
ro
u
g
h
 t
h
e
 p
ro
fi
le
. 
S
e
ve
n
 (
7
) 
d
o
m
a
in
s
 

d
e
ve
lo
p
e
d
: 
P
is
o
lit
e
 /
 H
a
rd
c
a
p
 d
o
m
a
in
, 
L
a
te
ri
te
 d
o
m
a
in
, 
L
im
o
n
it
e
 d
o
m
a
in
, 
T
ra
n
s
it
io
n
a
l D

o
m
a
in
, 

S
a
p
ro
lit
e
 D
o
m
a
in
, 
S
a
p
ro
ck
 D
o
m
a
in
 a
n
d
 B
e
d
ro
ck
 D
o
m
a
in
. 

S
ta
tis
tic
a
l 
a
n
a
ly
si
s 
b
y 
d
o
m
a
in
 c
o
m
p
le
te
d
. 
N
o
 o
u
tl
ie
rs
 /
 e
xt
re
m
e
 v
a
lu
e
s
 i
d
e
n
ti
fi
e
d
 a
n
d
 n
o
 u
p
p
e
r 
o
r 

lo
w
e
r 
c
u
t 
a
p
p
lie
d
 t
o
 t
h
e
 d
a
ta
s
e
ts
. 

V
a
ri
o
g
ra
p
h
y 
fo
r 
N
i 
a
n
d
 C
o
 c
o
m
p
le
te
d
 f
o
r 
th
e
 L
im
o
n
ite
 a
n
d
 S
a
p
ro
lit
e
 d
o
m
a
in
s.
 I
s
o
tr
o
p
ic
 v
a
ri
o
g
ra
m
 

m
o
d
e
l d
e
ve
lo
p
e
d
 w
a
s
 t
h
e
n
 a
p
p
lie
d
 t
o
 t
h
e
 e
s
tim

a
ti
o
n
 o
f 
a
ll 
e
le
m
e
n
ts
 f
o
r 
a
ll 
d
o
m
a
in
s.
 

V
is
u
a
l a
n
d
 s
ta
tis
tic
a
l c
h
e
c
ks
 c
o
m
p
le
te
d
 o
n
 b
lo
ck
 m

o
d
e
l. 

C
h
e
c
ks
 w
e
re
 c
o
m
p
le
te
d
 a
g
a
in
s
t 
o
ri
g
in
a
l 
a
n
d
 d
e
c
lu
st
e
re
d
 d
ri
ll 
h
o
le
 /
 c
o
m
p
o
s
ite
 d
a
ta
s
e
t.
 



  
1
0
 

M
o
is
tu
re
. 

• 
W
h
e
th
e
r 
th
e
 t
o
n
n
a
g
e
s
 a
re
 e
s
ti
m
a
te
d
 o
n
 a
 d
ry
 b
a
s
is
 o
r 
w
it
h
 

n
a
tu
ra
l 
m
o
is
tu
re
, 
a
n
d
 t
h
e
 m

e
th
o
d
 o
f 
d
e
te
rm

in
a
ti
o
n
 o
f 
th
e
 

m
o
is
tu
re
 c
o
n
te
n
t.
 

T
h
e
 m

in
e
ra
l 
re
s
o
u
rc
e
 e
st
im
a
te
 is
 b
a
s
e
d
 u
p
o
n
 d
ry
 t
o
n
n
a
g
e
s
. 
M
o
is
tu
re
 c
o
n
te
n
t 
h
a
s
 n
o
t 
b
e
e
n
 

in
c
lu
d
e
d
. 
L
im
ite
d
 t
e
st
w
o
rk
 i
n
d
ic
a
te
s
 t
h
e
 m

o
is
tu
re
 c
o
n
te
n
t 
to
 b
e
 a
p
p
ro
xi
m
a
te
ly
 8
%
 c
a
lc
u
la
te
d
 u
s
in
g
 

c
o
re
 s
a
m
p
le
s
 w
e
ig
h
t 
w
h
e
n
 d
ri
lle
d
 v
e
rs
u
s
 w
e
ig
h
t 
w
h
e
n
 d
ri
e
d
. 

C
u
t-
o
ff
 p
a
ra
m
e
te
rs
. 

• 
T
h
e
 b
a
s
is
 o
f 
th
e
 a
d
o
p
te
d
 c
u
t-
o
ff
 g
ra
d
e
(s
) 
o
r 
q
u
a
lit
y
 

p
a
ra
m
e
te
rs
 a
p
p
lie

d
. 

L
im
o
n
it
e
 d
o
m
a
in
 h
a
s
 b
e
e
n
 d
e
ve
lo
p
e
d
 b
a
s
e
d
 o
n
 a
 0
.2
%
 N
i c
u
t-
o
ff
. 
O
ve
rl
yi
n
g
 l
o
w
e
r 
g
ra
d
e
 l
a
te
ri
tic
 

m
a
te
ri
a
l 
h
a
s
 b
e
e
n
 c
o
n
s
id
e
re
d
 w
a
s
te
. 
G
ra
d
e
 /
 t
o
n
n
a
g
e
 c
u
rv
e
s
 s
u
p
p
o
rt
 t
h
e
 s
e
le
ct
io
n
 o
f 
th
is
 c
u
t-
o
ff
 

a
s
 a
 n
a
tu
ra
l t
h
re
s
h
o
ld
 b
e
tw
e
e
n
 w
a
s
te
 a
n
d
 m

in
e
ra
lis
e
d
 m
a
te
ri
a
l. 

R
e
s
o
u
rc
e
s 
h
a
ve
 b
e
e
n
 r
e
p
o
rt
e
d
 w
ith
in
 d
o
m
a
in
 b
o
u
n
d
a
ri
e
s 
a
n
d
 a
t 
a
 0
.0
%
 N
i, 
0
.2
%
 N
i 
a
n
d
 0
.5
%
 N
i 

c
u
t-
o
ff
. 
D
o
m
a
in
 p
e
rc
e
n
ta
g
e
s 
w
it
h
in
 e
a
c
h
 b
lo
ck
 h
a
ve
 b
e
e
n
 r
e
c
o
rd
e
d
 a
n
d
 b
lo
ck
 g
ra
d
e
s 
h
a
ve
 b
e
e
n
 

w
e
ig
h
te
d
 b
y 
b
lo
c
k
 t
o
n
n
e
s.
 

M
in
in
g
 f
a
c
to
rs
 o
r 
a
s
s
u
m
p
ti
o
n
s
. 

• 
A
s
s
u
m
p
ti
o
n
s
 m

a
d
e
 r
e
g
a
rd
in
g
 p
o
s
s
ib
le
 m

in
in
g
 m

e
th
o
d
s
, 

m
in
im

u
m
 m

in
in
g
 d
im

e
n
s
io
n
s
 a
n
d
. 
in
te
rn
a
l 
(o
r,
 i
f 
a
p
p
lic
a
b
le
, 

e
x
te
rn
a
l)
 m

in
in
g
 d
ilu
ti
o
n
. 
It
 m

a
y
 n
o
t 
a
lw
a
y
s
 b
e
 p
o
s
s
ib
le
 t
o
 

m
a
k
e
 a
s
s
u
m
p
ti
o
n
s
 r
e
g
a
rd
in
g
 m

in
in
g
 m

e
th
o
d
s
 a
n
d
 p
a
ra
m
e
te
rs
 

w
h
e
n
 e
s
ti
m
a
ti
n
g
 M

in
e
ra
l 
R
e
s
o
u
rc
e
s
. 
W
h
e
re
 n
o
 a
s
s
u
m
p
ti
o
n
s
 

h
a
v
e
 b
e
e
n
 m

a
d
e
, 
th
is
 s
h
o
u
ld
 b
e
 r
e
p
o
rt
e
d
. 

R
e
s
o
u
rc
e
 is
 s
e
n
s
it
iv
e
 t
o
 m
in
in
g
 d
ilu
ti
o
n
 a
n
d
 c
u
t-
o
ff
 g
ra
d
e
. 

M
e
ta
llu

rg
ic
a
l 
fa
c
to
rs
 o
r 

a
s
s
u
m
p
ti
o
n
s
. 

• 
T
h
e
 b
a
s
is
 f
o
r 
a
s
s
u
m
p
ti
o
n
s
 o
r 
p
re
d
ic
ti
o
n
s
 r
e
g
a
rd
in
g
 

m
e
ta
llu

rg
ic
a
l 
a
m
e
n
a
b
ili
ty
. 
It
 m

a
y
 n
o
t 
a
lw
a
y
s
 b
e
 p
o
s
s
ib
le
 t
o
 

m
a
k
e
 a
s
s
u
m
p
ti
o
n
s
 r
e
g
a
rd
in
g
 m

e
ta
llu

rg
ic
a
l 
tr
e
a
tm

e
n
t 

p
ro
c
e
s
s
e
s
 a
n
d
 p
a
ra
m
e
te
rs
 w

h
e
n
 r
e
p
o
rt
in
g
 M

in
e
ra
l 
R
e
s
o
u
rc
e
s
. 

W
h
e
re
 n
o
 a
s
s
u
m
p
ti
o
n
s
 h
a
v
e
 b
e
e
n
 m

a
d
e
, 
th
is
 s
h
o
u
ld
 b
e
 

re
p
o
rt
e
d
. 

N
o
 m

e
ta
llu
rg
ic
a
l t
e
s
tw
o
rk
 c
o
m
p
le
te
d
 a
t 
th
is
 s
ta
g
e
. 

N
o
 r
e
c
o
ve
ry
 a
s
s
u
m
p
ti
o
n
s
 m
a
d
e
. 

R
e
s
o
u
rc
e
 is
 p
o
te
n
ti
a
lly
 s
e
n
s
iti
ve
 t
o
 r
e
s
u
lts
 o
f 
m
e
ta
llu
rg
ic
a
l t
e
s
tw
o
rk
. 
 

B
u
lk
 d
e
n
s
it
y
. 

• 
W
h
e
th
e
r 
a
s
s
u
m
e
d
 o
r 
d
e
te
rm

in
e
d
. 
If
 a
s
s
u
m
e
d
, 
th
e
 b
a
s
is
 f
o
r 

th
e
 a
s
s
u
m
p
ti
o
n
s
. 
If
 d
e
te
rm

in
e
d
, 
th
e
 m

e
th
o
d
 u
s
e
d
, 
w
h
e
th
e
r 
w
e
t 

o
r 
d
ry
, 
th
e
 f
re
q
u
e
n
c
y
 o
f 
th
e
 m

e
a
s
u
re
m
e
n
ts
, 
th
e
 n
a
tu
re
, 
s
iz
e
 

a
n
d
 r
e
p
re
s
e
n
ta
ti
v
e
n
e
s
s
 o
f 
th
e
 s
a
m
p
le
s
. 

B
u
lk
 d
e
n
s
ity
 w
a
s
 d
e
te
rm

in
e
d
 b
y 
th
e
 w
a
te
r 
im
m
e
rs
io
n
 t
e
c
h
n
iq
u
e
 o
n
 2
0
cm

 t
o
 3
0
cm

 s
a
m
p
le
s
 o
f 
P
Q
 

d
ia
m
o
n
d
 c
o
re
. 
A
 t
o
ta
l 
o
f 
2
4
4
 d
e
n
s
ity
 s
a
m
p
le
s 
ta
k
e
n
. 
D
e
fa
u
lt 
d
e
n
si
ty
 v
a
lu
e
s
 w
e
re
 a
s
s
ig
n
e
d
 t
o
 e
a
c
h
 

d
o
m
a
in
: 
P
is
o
lit
e
 /
 H
a
rd
c
a
p
 D
o
m
a
in
 (
1
.7
5
g
/c
m

3
),
 L
a
te
ri
te
 d
o
m
a
in
 (
1
.7
0
g
/c
m

3
),
 L
im
o
n
it
e
 d
o
m
a
in
 

(1
.5
g
/c
m

3
),
 T
ra
n
s
iti
o
n
a
l 
d
o
m
a
in
 (
1
.4
0
g
/c
m

3
),
 S
a
p
ro
lit
e
 d
o
m
a
in
 (
1
.3
g
/c
m

3
),
 S
a
p
ro
ck
 d
o
m
a
in
 

(2
.2
g
/c
m

3
) 
a
n
d
 B
e
d
ro
c
k 
d
o
m
a
in
 (
2
.4
g
/c
m

3
).
  

C
la
s
s
if
ic
a
ti
o
n
. 

• 
T
h
e
 b
a
s
is
 f
o
r 
th
e
 c
la
s
s
if
ic
a
ti
o
n
 o
f 
th
e
 M

in
e
ra
l 
R
e
s
o
u
rc
e
s
 i
n
to
 

v
a
ry
in
g
 c
o
n
fi
d
e
n
c
e
 c
a
te
g
o
ri
e
s
. 

• 
W
h
e
th
e
r 
a
p
p
ro
p
ri
a
te
 a
c
c
o
u
n
t 
h
a
s
 b
e
e
n
 t
a
k
e
n
 o
f 
a
ll 
re
le
v
a
n
t 

fa
c
to
rs
 (
i.
e
.,
 r
e
la
ti
v
e
 c
o
n
fi
d
e
n
c
e
 i
n
 t
o
n
n
a
g
e
/g
ra
d
e
 

c
o
m
p
u
ta
ti
o
n
s
, 
c
o
n
fi
d
e
n
c
e
 i
n
 c
o
n
ti
n
u
it
y
 o
f 
g
e
o
lo
g
y
 a
n
d
 m

e
ta
l 

v
a
lu
e
s
, 
q
u
a
lit
y
, 
q
u
a
n
ti
ty
 a
n
d
 d
is
tr
ib
u
ti
o
n
 o
f 
th
e
 d
a
ta
).
 

• 
W
h
e
th
e
r 
th
e
 r
e
s
u
lt
 a
p
p
ro
p
ri
a
te
ly
 r
e
fl
e
c
ts
 t
h
e
 C

o
m
p
e
te
n
t 

P
e
rs
o
n
(s
)’
 v
ie
w
 o
f 
th
e
 d
e
p
o
s
it
. 

C
la
s
s
ifi
c
a
ti
o
n
 w
a
s
 b
a
s
e
d
 o
n
 a
 n
u
m
b
e
r 
o
f 
m
e
a
s
u
re
s
: 

•
 

G
e
o
s
ta
ti
st
ic
a
l m

e
a
s
u
re
s
 a
s
s
o
c
ia
te
d
 w
it
h
 e
s
tim

a
te
d
 b
lo
ck
 g
ra
d
e
s
 (
R
e
g
re
s
s
io
n
 s
lo
p
e
, 

k
ri
g
in
g
 v
a
ri
a
n
c
e
).
 

•
 

N
u
m
b
e
r 
o
f 
c
o
m
p
o
s
it
e
s
 u
s
e
d
 in
 e
s
tim

a
ti
o
n
. 

•
 

N
u
m
b
e
r 
o
f 
d
ri
ll 
h
o
le
s
 u
s
e
d
 i
n
 e
st
im
a
ti
o
n
 

•
 

D
o
m
a
in
 t
h
ic
k
n
e
ss
 a
n
d
 v
a
ri
a
b
ili
ty
 

R
e
s
u
lts
 i
n
d
ic
a
te
 g
ra
d
e
 e
st
im
a
te
s 
in
to
 2
5
m
N
 b
y 
2
5
m
E
 b
y 
1
.0
m
R
L
 b
lo
c
ks
 a
re
 r
o
b
u
s
t 
a
n
d
 j
u
s
tif
ie
s
 a
 

M
e
a
s
u
re
d
 c
la
ss
ifi
c
a
ti
o
n
. 
T
o
n
n
a
g
e
 e
s
tim

a
te
s
 h
o
w
e
ve
r 
a
re
 s
u
b
je
ct
 t
o
 t
h
e
 a
cc
u
ra
c
y 
o
f 
in
te
rp
re
te
d
 

g
e
o
lo
g
ic
a
l /
 d
o
m
a
in
 s
u
rf
a
c
e
s
 b
a
s
e
d
 o
n
 5
0
m
 b
y 
5
0
m
 d
ri
lli
n
g
 a
n
d
 t
h
e
 a
c
c
u
ra
c
y 
o
f 
a
p
p
lie
d
 d
e
fa
u
lt 

d
e
n
s
it
y 
va
lu
e
s
. 
B
o
th
 a
re
 c
o
n
s
id
e
re
d
 s
u
b
je
c
t 
to
 e
rr
o
r 
a
n
d
 m
a
te
ri
a
l d
iff
e
re
n
c
e
s
 (
>
1
5
%
) 
in
 t
o
n
n
a
g
e
 

a
re
 p
o
s
s
ib
le
 a
t 
th
e
 p
la
n
n
e
d
 q
u
a
rt
e
rl
y 
p
ro
d
u
c
ti
o
n
 v
o
lu
m
e
 o
f 
6
2
,5
0
0
 t
o
n
n
e
s
. 
 C
o
n
s
e
q
u
e
n
tl
y 
a
n
 

In
d
ic
a
te
d
 c
la
ss
ifi
c
a
ti
o
n
 h
a
s
 b
e
e
n
 a
p
p
lie
d
. 
A
d
d
it
io
n
a
l d
ri
lli
n
g
 a
t 
2
5
m
N
 b
y 
2
5
m
E
 a
n
d
 d
e
n
s
ity
 t
e
s
tw
o
rk
 

is
 e
xp
e
c
te
d
 t
o
 r
e
s
u
lt 
in
 a
 M
e
a
s
u
re
d
 c
la
s
si
fic
a
tio
n
. 
 

A
re
a
s
 t
h
a
t 
a
re
 n
o
t 
s
u
p
p
o
rt
e
d
 b
y 
a
 5
0
m
N
 b
y 
5
0
m
E
 d
ri
ll 
s
p
a
c
in
g
 o
r 
a
re
 <
1
.0
m
 i
n
 t
h
ic
k
n
e
s
s 
h
a
ve
 

b
e
e
n
 a
s
si
g
n
e
d
 a
n
 I
n
fe
rr
e
d
 c
la
ss
ifi
c
a
ti
o
n
. 

A
u
d
it
s
 o
r 
re
v
ie
w
s
. 

• 
T
h
e
 r
e
s
u
lt
s
 o
f 
a
n
y
 a
u
d
it
s
 o
r 
re
v
ie
w
s
 o
f 
M
in
e
ra
l 
R
e
s
o
u
rc
e
 

e
s
ti
m
a
te
s
. 

S
n
o
w
d
e
n
 M
in
in
g
 I
n
d
u
s
tr
y 
C
o
n
s
u
lta
n
ts
 h
a
ve
 a
n
 i
n
d
e
p
e
n
d
e
n
t 
in
te
rn
a
l t
e
c
h
n
ic
a
l 
re
vi
e
w
 p
ro
c
e
ss
 

w
h
ic
h
 e
n
s
u
re
s
 a
ll 
w
o
rk
 m

e
e
ts
 q
u
a
lit
y 
c
o
n
tr
o
l s
ta
n
d
a
rd
s.
 

 



  
1
1
 

E
s
ti
m

a
ti
o
n
 a

n
d
 r
e
p
o
rt

in
g
 o

f 
O

re
 R

e
s
e
rv

e
s
 

(c
ri
te
ri
a
 l
is
te
d
 i
n
 t
h
e
 f
ir
s
t 
g
ro
u
p
, 
a
n
d
 w

h
e
re
 r
e
le
v
a
n
t 
in
 o
th
e
r 
p
re
c
e
d
in
g
 g
ro
u
p
s
, 
a
p
p
ly
 a
ls
o
 t
o
 t
h
is
 g
ro
u
p
) 
 

M
in
e
ra
l 
R
e
s
o
u
rc
e
 e
s
ti
m
a
te
 f
o
r 

c
o
n
v
e
rs
io
n
 t
o
 O

re
 R

e
s
e
rv
e
s
. 

�
 

D
e
s
c
ri
p
ti
o
n
 o
f 
th
e
 M

in
e
ra
l 
R
e
s
o
u
rc
e
 e
s
ti
m
a
te
 u
s
e
d
 a
s
 a
 

b
a
s
is
 f
o
r 
th
e
 c
o
n
v
e
rs
io
n
 t
o
 a
n
 O

re
 R
e
s
e
rv
e
. 
 

�
 

C
le
a
r 
s
ta
te
m
e
n
t 
a
s
 t
o
 w

h
e
th
e
r 
th
e
 M

in
e
ra
l 
R
e
s
o
u
rc
e
s
 a
re
 

re
p
o
rt
e
d
 a
d
d
it
io
n
a
l 
to
, 
o
r 
in
c
lu
s
iv
e
 o
f,
 t
h
e
 O

re
 R

e
s
e
rv
e
s
. 

S
n
o
w
d
e
n
 h
a
s
 p
re
p
a
re
d
 t
h
e
 R
e
s
o
u
rc
e
 e
st
im
a
te
, 
a
s 
d
is
c
u
ss
e
d
 i
n
 t
h
e
 a
b
o
ve
 i
te
m
s
. 
T
h
e
 B
a
rn
e
s
 H
ill
 

M
in
e
ra
l 
R
e
s
o
u
rc
e
 e
s
tim

a
te
 c
o
m
p
ri
s
e
s 
a
n
 I
n
d
ic
a
te
d
 R
e
s
o
u
rc
e
 o
f 
5
.7
 M
t 
a
t 
0
.8
2
 %

 N
i a
n
d
 0
.0
6
 %

 
C
o
, 
a
n
d
 a
n
 I
n
fe
rr
e
d
 R
e
s
o
u
rc
e
 o
f 
0
.9
 M
t 
a
t 
0
.8
1
 %

 N
i a
n
d
 0
.0
5
 %

 C
o
 a
t 
a
 c
u
t-
o
ff
 g
ra
d
e
 o
f 
0
.5
%
 N
i. 

T
h
e
 M
in
e
ra
l 
R
e
s
o
u
rc
e
 i
s 
in
c
lu
si
ve
 o
f 
th
e
 o
re
 r
e
 

S
tu
d
y 
s
ta
tu
s.
 

�
 

T
h
e
 t
y
p
e
 a
n
d
 l
e
v
e
l 
o
f 
s
tu
d
y
 u
n
d
e
rt
a
k
e
n
 t
o
 e
n
a
b
le
 M

in
e
ra
l 

R
e
s
o
u
rc
e
s
 t
o
 b
e
 c
o
n
v
e
rt
e
d
 t
o
 O

re
 R
e
s
e
rv
e
s
. 
 

�
 

T
h
e
 C

o
d
e
 d
o
e
s
 n
o
t 
re
q
u
ir
e
 t
h
a
t 
a
 f
in
a
l 
fe
a
s
ib
ili
ty
 s
tu
d
y
 h
a
s
 

b
e
e
n
 u
n
d
e
rt
a
k
e
n
 t
o
 c
o
n
v
e
rt
 M

in
e
ra
l 
R
e
s
o
u
rc
e
s
 t
o
 O

re
 

R
e
s
e
rv
e
s
, 
b
u
t 
it
 d
o
e
s
 r
e
q
u
ir
e
 t
h
a
t 
a
p
p
ro
p
ri
a
te
 s
tu
d
ie
s
 w

ill
 

h
a
v
e
 b
e
e
n
 c
a
rr
ie
d
 t
h
a
t 
w
ill
 h
a
v
e
 d
e
te
rm

in
e
d
 a
 m

in
e
 p
la
n
 

th
a
t 
is
 t
e
c
h
n
ic
a
lly
 a
c
h
ie
v
a
b
le
 a
n
d
 e
c
o
n
o
m
ic
a
lly
 v
ia
b
le
, 
a
n
d
 

th
a
t 
a
ll 
M
o
d
if
y
in
g
 F
a
c
to
rs
 h
a
v
e
 b
e
e
n
 c
o
n
s
id
e
re
d
. 
 

A
n
 o
p
e
n
 p
it 
m
in
in
g
 s
tu
d
y 
h
a
s
 b
e
e
n
 c
o
m
p
le
te
d
 f
o
r 
B
a
rn
e
s
 H
ill
. 
 A
s 
p
a
rt
 o
f 
th
is
 s
tu
d
y:
 

�
 

S
n
o
w
d
e
n
 d
e
fi
n
e
d
 t
h
e
 e
c
o
n
o
m
ic
 p
it 
lim

its
 i
n
 a
 p
it
 o
p
tim

is
a
ti
o
n
 s
tu
d
y 
u
s
in
g
 c
o
m
m
e
rc
ia
l 
s
o
ft
w
a
re
 

u
ti
lis
in
g
 t
h
e
 L
e
rc
h
 G
ro
ss
m
a
n
 a
lg
o
ri
th
m
. 

�
 

M
e
ta
ls
 F
in
a
n
c
e
 L
td
 s
u
p
p
lie
d
 t
h
e
 m
in
in
g
 a
n
d
 p
ro
c
e
s
s 
c
o
st
 i
n
p
u
ts
 f
o
r 
th
e
 p
it
 o
p
tim

is
a
ti
o
n
 s
tu
d
y.
 

�
 

M
e
ta
ls
 F
in
a
n
c
e
 L
td
 s
u
p
p
lie
d
 t
h
e
 m
e
ta
llu
rg
ic
a
l r
e
c
o
ve
ri
e
s.
 

�
 

M
e
ta
ls
 F
in
a
n
c
e
 L
td
 p
ro
vi
d
e
d
 t
h
e
 g
e
n
e
ra
l 
e
n
vi
ro
n
m
e
n
ta
l, 
s
o
c
ia
l 
a
n
d
 in
fr
a
s
tr
u
c
tu
re
 i
n
fo
rm

a
tio
n
. 

C
u
t-
o
ff
 p
a
ra
m
e
te
rs
. 

�
 

T
h
e
 b
a
s
is
 o
f 
th
e
 c
u
t-
o
ff
 g
ra
d
e
(s
) 
o
r 
q
u
a
lit
y
 p
a
ra
m
e
te
rs
 

a
p
p
lie

d
. 
 

T
h
e
 b
re
a
k
-e
ve
n
 c
u
t-
o
ff
 g
ra
d
e
 w
a
s
 d
e
te
rm

in
e
d
 t
o
 b
e
 0
.7
 %

 N
i, 
b
a
s
e
d
 o
n
: 

�
 

N
i 
p
ri
c
e
 o
f 
$
U
S
 9
 /
lb
 

�
 

e
xc
h
a
n
g
e
 r
a
te
 $
U
S
:$
A
 o
f 
0
.9
:1
 

�
 

a
ve
ra
g
e
 r
o
ya
lt
y 
o
f 
2
.7
 %

 o
f 
g
ro
s
s 
re
ve
n
u
e
 

�
 

p
ro
c
e
ss
 r
e
c
o
ve
ry
 o
f 
7
5
 %

 f
o
r 
N
i  

�
 

p
ro
c
e
ss
in
g
 c
o
st
 o
f 
1
0
7
 A
U
D
/t
 

�
 

a
ll 
s
a
p
ro
lit
e
 m
a
te
ri
a
ls
 a
ss
u
m
e
d
 t
o
 h
a
ve
 s
im
ila
r 
p
ro
c
e
s
s 
p
ro
p
e
rt
ie
s 
fo
r 
th
is
 s
tu
d
y 

A
 N
i e
q
u
iv
a
le
n
t 
g
ra
d
e
 (
N
iE
q
) 
w
a
s
 d
e
te
rm

in
e
d
 t
o
 i
n
c
lu
d
e
 t
h
e
 v
a
lu
e
 o
f 
th
e
 C
o
 f
o
r 
o
re
 s
e
le
ct
io
n
. 

N
iE
q
 w
a
s
 c
a
lc
u
la
te
d
 u
s
in
g
 t
h
e
 f
o
rm

u
la
: 

  
  
  
  
N
iE
q
 (
%
) 
=
 N
i (
%
) 
+
 1
.9
7
 x
 C
o
 (
%
) 

B
a
s
e
d
 o
n
: 

�
 

C
o
 p
ri
c
e
 o
f 
$
U
S
 1
9
 /
lb
 

�
 

p
ro
c
e
ss
 r
e
c
o
ve
ry
 o
f 
7
0
 %

 f
o
r 
C
o
 

M
in
in
g
 f
a
c
to
rs
 o
r 
a
s
s
u
m
p
ti
o
n
s
. 

�
 

T
h
e
 m

e
th
o
d
 a
n
d
 a
s
s
u
m
p
ti
o
n
s
 u
s
e
d
 t
o
 c
o
n
v
e
rt
 t
h
e
 M

in
e
ra
l 

R
e
s
o
u
rc
e
 t
o
 a
n
 O

re
 R

e
s
e
rv
e
 (
ie
 e
it
h
e
r 
b
y
 a
p
p
lic
a
ti
o
n
 o
f 

a
p
p
ro
p
ri
a
te
 f
a
c
to
rs
 b
y
 o
p
ti
m
is
a
ti
o
n
 o
r 
b
y
 p
re
lim

in
a
ry
 o
r 

d
e
ta
ile

d
 d
e
s
ig
n
).
  

�
 

T
h
e
 c
h
o
ic
e
 o
f,
 t
h
e
 n
a
tu
re
 a
n
d
 t
h
e
 a
p
p
ro
p
ri
a
te
n
e
s
s
 o
f 
th
e
 

s
e
le
c
te
d
 m

in
in
g
 m

e
th
o
d
(s
) 
a
n
d
 o
th
e
r 
m
in
in
g
 p
a
ra
m
e
te
rs
 

in
c
lu
d
in
g
 a
s
s
o
c
ia
te
d
 d
e
s
ig
n
 i
s
s
u
e
s
 s
u
c
h
 a
s
 p
re
-s
tr
ip
, 

a
c
c
e
s
s
, 
e
tc
. 
 

�
 

T
h
e
 a
s
s
u
m
p
ti
o
n
s
 m

a
d
e
 r
e
g
a
rd
in
g
 g
e
o
te
c
h
n
ic
a
l 

p
a
ra
m
e
te
rs
 (
e
g
. 
p
it
 s
lo
p
e
s
, 
s
to
p
e
 s
iz
e
s
, 
e
tc
.)
, 
g
ra
d
e
 

c
o
n
tr
o
l 
a
n
d
 p
re
-p
ro
d
u
c
ti
o
n
 d
ri
lli
n
g
. 
 

�
 

T
h
e
 m

a
jo
r 
a
s
s
u
m
p
ti
o
n
s
 m

a
d
e
 a
n
d
 M

in
e
ra
l 
R
e
s
o
u
rc
e
 

m
o
d
e
l 
u
s
e
d
 f
o
r 
p
it
 o
p
ti
m
is
a
ti
o
n
 (
if
 a
p
p
ro
p
ri
a
te
).
  

�
 

T
h
e
 m

in
in
g
 d
ilu

ti
o
n
 f
a
c
to
rs
, 
m
in
in
g
 r
e
c
o
v
e
ry
 f
a
c
to
rs
, 
a
n
d
 

m
in
im

u
m
 m

in
in
g
 w

id
th
s
 u
s
e
d
. 

�
 

T
h
e
 i
n
fr
a
s
tr
u
c
tu
re
 r
e
q
u
ir
e
m
e
n
ts
 o
f 
th
e
 s
e
le
c
te
d
 m

in
in
g
 

m
e
th
o
d
s
. 

T
h
e
 k
e
y 
fe
a
tu
re
s 
th
a
t 
in
fl
u
e
n
c
e
 o
p
e
n
 p
it
 m
in
in
g
 o
f 
th
e
 B
a
rn
e
s
 H
ill
 d
e
p
o
s
it 
a
re
: 

•
 

T
h
e
 m

in
in
g
 m

e
th
o
d
 c
h
o
s
e
n
 i
s
 a
 s
ta
n
d
a
rd
 s
h
a
llo
w
 o
p
e
n
 c
u
t 
m
e
th
o
d
 u
s
in
g
 a
 c
o
m
b
in
a
ti
o
n
 o
f 

tr
u
ck
 a
n
d
 s
h
o
ve
l 
a
n
d
 d
o
ze
r 
p
u
s
h
, 
s
im
ila
r 
to
 t
h
a
t 
in
 c
o
m
m
o
n
 u
s
e
 t
h
ro
u
g
h
o
u
t 
th
e
 g
lo
b
a
l 
m
in
in
g
 

in
d
u
s
tr
y.
 T
h
is
 m

e
th
o
d
 h
a
s
 b
e
e
n
 s
e
le
c
te
d
 a
s
 m

o
st
 a
p
p
ro
p
ri
a
te
 t
o
 m

a
xi
m
is
e
 o
re
 r
e
c
o
ve
ry
 a
n
d
 

m
in
im
is
e
 m
in
in
g
 o
p
e
ra
ti
n
g
 c
o
st
s 

•
 

S
n
o
w
d
e
n
 h
a
s
 a
s
s
u
m
e
d
 p
it 
w
a
ll 
in
te
r-
ra
m
p
 a
n
g
le
s
 o
f 
4
5
 d
e
g
 f
o
r 
th
e
 e
c
o
n
o
m
ic
 e
va
lu
a
ti
o
n
. 
 

F
in
a
l 
w
a
ll 
a
n
g
le
s 
h
a
ve
 b
e
e
n
 a
ss
e
ss
e
d
 t
o
 h
a
ve
 a
 l
o
w
 s
e
n
s
iti
vi
ty
 t
o
 t
h
e
 p
ro
je
c
t 
va
lu
e
. 

•
 

P
la
n
n
e
d
 d
ilu
ti
o
n
 a
n
d
 m

in
in
g
 r
e
c
o
ve
ri
e
s
 h
a
ve
 b
e
e
n
 a
c
c
o
u
n
te
d
 f
o
r 
a
n
d
 m

o
d
e
lle
d
, 
b
a
s
e
d
 o
n
 a
 

m
in
im
u
m
 m

in
in
g
 d
im
e
n
s
io
n
 o
f 
2
5
 m

 w
id
th
, 
2
5
 m

 l
e
n
g
th
, 
a
n
d
 1
m
 d
e
p
th
. 
 R
e
s
e
rv
e
 q
u
a
n
ti
tie
s 

h
a
ve
 b
e
e
n
 d
e
ri
ve
d
 u
s
in
g
 t
h
e
s
e
 m
o
d
e
lle
d
 t
o
n
n
e
s 
a
n
d
 g
ra
d
e
s.
 

•
 

S
u
it
a
b
le
 g
ra
d
e
 c
o
n
tr
o
l 
p
ra
c
tic
e
s
 w
ill
 b
e
 r
e
q
u
ir
e
d
 t
o
 i
d
e
n
ti
fy
 t
h
e
 d
if
fe
re
n
t 
o
re
 t
yp
e
s
 a
n
d
 w
a
s
te
 

m
a
te
ri
a
ls
. 

•
 

O
n
ly
 t
h
e
 s
a
p
ro
lit
e
 m

a
te
ri
a
ls
 h
a
ve
 b
e
e
n
 a
s
s
e
ss
e
d
 f
o
r 
th
e
 r
e
s
e
rv
e
 s
ta
te
m
e
n
t.
  
S
a
p
ro
lit
e
 

m
a
te
ri
a
ls
 i
n
c
lu
d
e
 t
h
e
 “
tr
a
n
s
it
io
n
a
l”
, 
“s
a
p
ro
lit
e
”,
 a
n
d
 “
s
a
p
ro
ck
” 
c
la
ss
ifi
e
d
 m

a
te
ri
a
l t
yp
e
s.
 



  
1
2
 

M
e
ta
llu

rg
ic
a
l 
fa
c
to
rs
 o
r 

a
s
s
u
m
p
ti
o
n
s
. 

�
 

T
h
e
 m

e
ta
llu

rg
ic
a
l 
p
ro
c
e
s
s
 p
ro
p
o
s
e
d
 a
n
d
 t
h
e
 

a
p
p
ro
p
ri
a
te
n
e
s
s
 o
f 
th
a
t 
p
ro
c
e
s
s
 t
o
 t
h
e
 s
ty
le
 o
f 

m
in
e
ra
lis
a
ti
o
n
. 
 

�
 

W
h
e
th
e
r 
th
e
 m

e
ta
llu

rg
ic
a
l 
p
ro
c
e
s
s
 i
s
 w

e
ll-
te
s
te
d
 

te
c
h
n
o
lo
g
y
 o
r 
n
o
v
e
l 
in
 n
a
tu
re
. 
 

�
 

T
h
e
 n
a
tu
re
, 
a
m
o
u
n
t 
a
n
d
 r
e
p
re
s
e
n
ta
ti
v
e
n
e
s
s
 o
f 

m
e
ta
llu

rg
ic
a
l 
te
s
tw

o
rk
 u
n
d
e
rt
a
k
e
n
 a
n
d
 t
h
e
 m

e
ta
llu

rg
ic
a
l 

re
c
o
v
e
ry
 f
a
c
to
rs
 a
p
p
lie

d
. 
 

�
 

A
n
y
 a
s
s
u
m
p
ti
o
n
s
 o
r 
a
llo
w
a
n
c
e
s
 m

a
d
e
 f
o
r 
d
e
le
te
ri
o
u
s
 

e
le
m
e
n
ts
. 

�
 

T
h
e
 e
x
is
te
n
c
e
 o
f 
a
n
y
 b
u
lk
 s
a
m
p
le
 o
r 
p
ilo

t 
s
c
a
le
 t
e
s
tw

o
rk
 

a
n
d
 t
h
e
 d
e
g
re
e
 t
o
 w

h
ic
h
 s
u
c
h
 s
a
m
p
le
s
 a
re
 r
e
p
re
s
e
n
ta
ti
v
e
 

o
f 
th
e
 o
re
b
o
d
y
 a
s
 a
 w

h
o
le
. 

T
h
e
 m

e
ta
llu
rg
ic
a
l p
ro
c
e
s
s 
d
e
si
g
n
 is
 b
a
s
e
d
 o
n
 a
 v
a
t 
le
a
c
h
 o
f 
th
e
 o
re
, 
u
s
in
g
 s
u
lp
h
u
ri
c 
a
ci
d
 a
t 

a
p
p
ro
xi
m
a
te
ly
 6
0
g
/l
 a
n
d
 a
c
h
ie
vi
n
g
 8
0
%
 r
e
c
o
ve
ry
 o
f 
n
ic
k
e
l. 
B
u
lk
 s
e
p
a
ra
ti
o
n
 o
f 
n
ic
k
e
l f
ro
m
 t
h
e
 l
e
a
c
h
 

s
o
lu
ti
o
n
 is
 a
c
h
ie
ve
d
 w
it
h
 i
o
n
 e
xc
h
a
n
g
e
, 
p
ro
d
u
c
in
g
 a
 f
e
e
d
 s
o
lu
ti
o
n
 s
u
ita
b
le
 f
o
r 
e
le
c
tr
o
w
in
n
in
g
 o
f 
th
e
 

n
ic
k
e
l 
p
ro
d
u
ct
 a
s
 n
ic
k
e
l c
a
th
o
d
e
. 

C
o
s
t 
a
n
d
 r
e
v
e
n
u
e
 f
a
c
to
rs
. 

�
 

T
h
e
 d
e
ri
v
a
ti
o
n
 o
f,
 o
r 
a
s
s
u
m
p
ti
o
n
s
 m

a
d
e
, 
re
g
a
rd
in
g
 

p
ro
je
c
te
d
 c
a
p
it
a
l 
a
n
d
 o
p
e
ra
ti
n
g
 c
o
s
ts
. 
 

�
 

T
h
e
 a
s
s
u
m
p
ti
o
n
s
 m

a
d
e
 r
e
g
a
rd
in
g
 r
e
v
e
n
u
e
 i
n
c
lu
d
in
g
 h
e
a
d
 

g
ra
d
e
, 
m
e
ta
l 
o
r 
c
o
m
m
o
d
it
y
 p
ri
c
e
(s
) 
e
x
c
h
a
n
g
e
 r
a
te
s
, 

tr
a
n
s
p
o
rt
a
ti
o
n
 a
n
d
 t
re
a
tm

e
n
t 
c
h
a
rg
e
s
, 
p
e
n
a
lt
ie
s
, 
e
tc
. 
 

�
 

T
h
e
 a
llo
w
a
n
c
e
s
 m

a
d
e
 f
o
r 
ro
y
a
lt
ie
s
 p
a
y
a
b
le
, 
b
o
th
 

G
o
v
e
rn
m
e
n
t 
a
n
d
 p
ri
v
a
te
. 

P
ro
c
e
ss
 c
o
s
ts
 a
n
d
 p
ri
c
e
 a
ss
u
m
p
tio
n
s
 a
re
 s
ta
te
d
 a
b
o
ve
 i
n
 t
h
e
 it
e
m
 “
cu
t-
o
ff
 p
a
ra
m
e
te
rs
”.
  
T
h
e
s
e
 

p
a
ra
m
e
te
rs
 h
a
ve
 b
e
e
n
 p
ro
vi
d
e
d
 b
y 
M
e
ta
ls
 F
in
a
n
c
e
. 

A
 M
in
in
g
 c
o
st
 o
f 
5
 A
U
D
/t
 w
a
s
 u
s
e
d
 f
o
r 
m
a
te
ri
a
l s
e
le
c
te
d
 a
s 
o
re
, 
a
n
d
 5
 A
U
D
/t
 f
o
r 
th
e
 r
e
m
a
in
in
g
 

w
a
s
te
 m

a
te
ri
a
l. 
 M
in
in
g
 c
o
s
ts
 p
ro
vi
d
e
d
 b
y 
M
e
ta
ls
 F
in
a
n
c
e
. 

M
a
rk
e
t 
a
s
s
e
s
s
m
e
n
t.
 

�
 

T
h
e
 d
e
m
a
n
d
, 
s
u
p
p
ly
 a
n
d
 s
to
c
k
 s
it
u
a
ti
o
n
 f
o
r 
th
e
 p
a
rt
ic
u
la
r 

c
o
m
m
o
d
it
y
, 
c
o
n
s
u
m
p
ti
o
n
 t
re
n
d
s
 a
n
d
 f
a
c
to
rs
 l
ik
e
ly
 t
o
 a
ff
e
c
t 

s
u
p
p
ly
 a
n
d
 d
e
m
a
n
d
 i
n
to
 t
h
e
 f
u
tu
re
. 
 

�
 

A
 c
u
s
to
m
e
r 
a
n
d
 c
o
m
p
e
ti
to
r 
a
n
a
ly
s
is
 a
lo
n
g
 w
it
h
 t
h
e
 

id
e
n
ti
fi
c
a
ti
o
n
 o
f 
lik
e
ly
 m

a
rk
e
t 
w
in
d
o
w
s
 f
o
r 
th
e
 p
ro
d
u
c
t.
  

�
 

P
ri
c
e
 a
n
d
 v
o
lu
m
e
 f
o
re
c
a
s
ts
 a
n
d
 t
h
e
 b
a
s
is
 f
o
r 
th
e
s
e
 

fo
re
c
a
s
ts
. 
 

�
 

F
o
r 
in
d
u
s
tr
ia
l 
m
in
e
ra
ls
 t
h
e
 c
u
s
to
m
e
r 
s
p
e
c
if
ic
a
ti
o
n
, 
te
s
ti
n
g
 

a
n
d
 a
c
c
e
p
ta
n
c
e
 r
e
q
u
ir
e
m
e
n
ts
 p
ri
o
r 
to
 a
 s
u
p
p
ly
 c
o
n
tr
a
c
t.
 

N
ic
k
e
l w

ill
 b
e
 p
ro
d
u
c
e
d
 a
s 
h
ig
h
 p
u
ri
ty
 n
ic
k
e
l c
a
th
o
d
e
 w
h
ic
h
 w
ill
 m

e
e
t 
ty
p
ic
a
l 
L
S
E
 q
u
a
lit
y 
st
a
n
d
a
rd
s
 

fo
r 
n
ic
k
e
l c
a
th
o
d
e
. 
O
ff
-t
a
k
e
 a
g
re
e
m
e
n
ts
 f
o
r 
th
e
 h
ig
h
 q
u
a
lit
y 
m
e
ta
l 
w
ill
 b
e
 e
s
ta
b
lis
h
e
d
 i
n
 a
d
va
n
c
e
 o
f 

p
ro
je
c
t 
im
p
le
m
e
n
ta
ti
o
n
 a
n
d
 t
h
e
re
 a
re
 c
u
rr
e
n
tl
y 
n
o
 c
o
n
c
e
rn
s
 r
e
g
a
rd
in
g
 t
h
e
 s
a
le
 o
f 
m
e
ta
l i
n
to
 t
h
e
 

c
u
rr
e
n
t 
w
o
rl
d
 n
ic
k
e
l m

a
rk
e
t.
 

O
th
e
r.
 

�
 

T
h
e
 e
ff
e
c
t,
 i
f 
a
n
y
, 
o
f 
n
a
tu
ra
l 
ri
s
k
, 
in
fr
a
s
tr
u
c
tu
re
, 

e
n
v
ir
o
n
m
e
n
ta
l,
 l
e
g
a
l,
 m

a
rk
e
ti
n
g
, 
s
o
c
ia
l 
o
r 
g
o
v
e
rn
m
e
n
ta
l 

fa
c
to
rs
 o
n
 t
h
e
 l
ik
e
ly
 v
ia
b
ili
ty
 o
f 
a
 p
ro
je
c
t 
a
n
d
/o
r 
o
n
 t
h
e
 

e
s
ti
m
a
ti
o
n
 a
n
d
 c
la
s
s
if
ic
a
ti
o
n
 o
f 
th
e
 O

re
 R

e
s
e
rv
e
s
. 
 

�
 

T
h
e
 s
ta
tu
s
 o
f 
ti
tl
e
s
 a
n
d
 a
p
p
ro
v
a
ls
 c
ri
ti
c
a
l 
to
 t
h
e
 v
ia
b
ili
ty
 o
f 

th
e
 p
ro
je
c
t,
 s
u
c
h
 a
s
 m

in
in
g
 l
e
a
s
e
s
, 
d
is
c
h
a
rg
e
 p
e
rm

it
s
, 

g
o
v
e
rn
m
e
n
t 
a
n
d
 s
ta
tu
to
ry
 a
p
p
ro
v
a
ls
. 

T
h
e
 O
re
 R
e
s
e
rv
e
 is
 c
la
ss
if
ie
d
 a
s 
P
ro
b
a
b
le
 i
n
 a
cc
o
rd
a
n
c
e
 w
it
h
 g
u
id
e
lin
e
s
 o
f 
th
e
 J
O
R
C
 C
o
d
e
, 

c
o
rr
e
s
p
o
n
d
in
g
, 
to
 t
h
e
 r
e
s
o
u
rc
e
 c
la
s
si
fic
a
ti
o
n
s
 o
f 
In
d
ic
a
te
d
. 

T
h
e
 M
in
e
ra
l 
R
e
s
o
u
rc
e
 d
o
e
s
 n
o
t 
c
o
n
ta
in
 m

a
te
ri
a
l c
la
s
si
fi
e
d
 a
s 
M
e
a
s
u
re
d
 a
n
d
 c
o
n
s
e
q
u
e
n
tl
y 
th
e
 O
re
 

R
e
s
e
rv
e
 d
o
e
s
 n
o
t 
c
o
n
ta
in
 m
a
te
ri
a
l c
la
ss
if
ie
d
 a
s 
P
ro
ve
n
. 

N
o
 I
n
fe
rr
e
d
 R
e
s
o
u
rc
e
 is
 in
c
lu
d
e
d
 in
 t
h
e
 O
re
 R
e
s
e
rv
e
 e
st
im
a
te
. 
  

C
la
s
s
if
ic
a
ti
o
n
. 

�
 

T
h
e
 b
a
s
is
 f
o
r 
th
e
 c
la
s
s
if
ic
a
ti
o
n
 o
f 
th
e
 O

re
 R

e
s
e
rv
e
s
 i
n
to
 

v
a
ry
in
g
 c
o
n
fi
d
e
n
c
e
 c
a
te
g
o
ri
e
s
. 
 

�
 

W
h
e
th
e
r 
th
e
 r
e
s
u
lt
 a
p
p
ro
p
ri
a
te
ly
 r
e
fl
e
c
ts
 t
h
e
 C

o
m
p
e
te
n
t 

P
e
rs
o
n
(s
)’
 v
ie
w
 o
f 
th
e
 d
e
p
o
s
it
. 
 

�
 

T
h
e
 p
ro
p
o
rt
io
n
 o
f 
P
ro
b
a
b
le
 O

re
 R
e
s
e
rv
e
s
 w

h
ic
h
 h
a
v
e
 

b
e
e
n
 d
e
ri
v
e
d
 f
ro
m
 M

e
a
s
u
re
d
 M

in
e
ra
l 
R
e
s
o
u
rc
e
s
 (
if
 a
n
y
).
 

S
n
o
w
d
e
n
 M
in
in
g
 I
n
d
u
s
tr
y 
C
o
n
s
u
lta
n
ts
 h
a
ve
 a
n
 i
n
d
e
p
e
n
d
e
n
t 
in
te
rn
a
l t
e
c
h
n
ic
a
l 
re
vi
e
w
 p
ro
c
e
ss
 

w
h
ic
h
 e
n
s
u
re
s
 a
ll 
w
o
rk
 m

e
e
ts
 q
u
a
lit
y 
c
o
n
tr
o
l s
ta
n
d
a
rd
s.
 

A
u
d
it
s
 o
r 
re
v
ie
w
s
. 

�
 

T
h
e
 r
e
s
u
lt
s
 o
f 
a
n
y
 a
u
d
it
s
 o
r 
re
v
ie
w
s
 o
f 
O
re
 R

e
s
e
rv
e
 

e
s
ti
m
a
te
s
. 

S
n
o
w
d
e
n
 M
in
in
g
 I
n
d
u
s
tr
y 
C
o
n
s
u
lta
n
ts
 h
a
ve
 a
n
 i
n
d
e
p
e
n
d
e
n
t 
in
te
rn
a
l t
e
c
h
n
ic
a
l 
re
vi
e
w
 p
ro
c
e
ss
 

w
h
ic
h
 e
n
s
u
re
s
 a
ll 
w
o
rk
 m

e
e
ts
 q
u
a
lit
y 
c
o
n
tr
o
l s
ta
n
d
a
rd
s.
 



  
1
3
 

D
is
c
u
s
s
io
n
 o
f 
re
la
ti
v
e
 

a
c
c
u
ra
c
y
/ 

c
o
n
fi
d
e
n
c
e
. 

  

�
 

W
h
e
re
 a
p
p
ro
p
ri
a
te
 a
 s
ta
te
m
e
n
t 
o
f 
th
e
 r
e
la
ti
v
e
 a
c
c
u
ra
c
y
 

a
n
d
/o
r 
c
o
n
fi
d
e
n
c
e
 i
n
 t
h
e
 O

re
 R

e
s
e
rv
e
 e
s
ti
m
a
te
 u
s
in
g
 a
n
 

a
p
p
ro
a
c
h
 o
r 
p
ro
c
e
d
u
re
 d
e
e
m
e
d
 a
p
p
ro
p
ri
a
te
 b
y
 t
h
e
 

C
o
m
p
e
te
n
t 
P
e
rs
o
n
. 
F
o
r 
e
x
a
m
p
le
, 
th
e
 a
p
p
lic
a
ti
o
n
 o
f 

s
ta
ti
s
ti
c
a
l 
o
r 
g
e
o
s
ta
ti
s
ti
c
a
l 
p
ro
c
e
d
u
re
s
 t
o
 q
u
a
n
ti
fy
 t
h
e
 

re
la
ti
v
e
 a
c
c
u
ra
c
y
 o
f 
th
e
 r
e
s
e
rv
e
 w

it
h
in
 s
ta
te
d
 c
o
n
fi
d
e
n
c
e
 

lim
it
s
, 
o
r,
 i
f 
s
u
c
h
 a
n
 a
p
p
ro
a
c
h
 i
s
 n
o
t 
d
e
e
m
e
d
 a
p
p
ro
p
ri
a
te
, 

a
 q
u
a
lit
a
ti
v
e
 d
is
c
u
s
s
io
n
 o
f 
th
e
 f
a
c
to
rs
 w

h
ic
h
 c
o
u
ld
 a
ff
e
c
t 

th
e
 r
e
la
ti
v
e
 a
c
c
u
ra
c
y
 a
n
d
 c
o
n
fi
d
e
n
c
e
 o
f 
th
e
 e
s
ti
m
a
te
. 

�
 

T
h
e
 s
ta
te
m
e
n
t 
s
h
o
u
ld
 s
p
e
c
if
y
 w

h
e
th
e
r 
it
 r
e
la
te
s
 t
o
 g
lo
b
a
l 

o
r 
lo
c
a
l 
e
s
ti
m
a
te
s
, 
a
n
d
, 
if
 l
o
c
a
l,
 s
ta
te
 t
h
e
 r
e
le
v
a
n
t 

to
n
n
a
g
e
s
 o
r 
v
o
lu
m
e
s
, 
w
h
ic
h
 s
h
o
u
ld
 b
e
 r
e
le
v
a
n
t 
to
 

te
c
h
n
ic
a
l 
a
n
d
 e
c
o
n
o
m
ic
 e
v
a
lu
a
ti
o
n
. 
D
o
c
u
m
e
n
ta
ti
o
n
 s
h
o
u
ld
 

in
c
lu
d
e
 a
s
s
u
m
p
ti
o
n
s
 m

a
d
e
 a
n
d
 t
h
e
 p
ro
c
e
d
u
re
s
 u
s
e
d
. 
 

�
 

T
h
e
s
e
 s
ta
te
m
e
n
ts
 o
f 
re
la
ti
v
e
 a
c
c
u
ra
c
y
 a
n
d
 c
o
n
fi
d
e
n
c
e
 o
f 

th
e
 e
s
ti
m
a
te
 s
h
o
u
ld
 b
e
 c
o
m
p
a
re
d
 w

it
h
 p
ro
d
u
c
ti
o
n
 d
a
ta
, 

w
h
e
re
 a
v
a
ila

b
le
. 

T
h
e
 s
tu
d
y 
is
 a
t 
s
c
o
p
in
g
 s
tu
d
y 
le
ve
l, 
w
it
h
 t
h
e
 a
ss
o
ci
a
te
d
 a
ss
u
m
p
tio
n
s 
a
n
d
 a
c
c
u
ra
c
ie
s
. 
A
 h
ig
h
e
r 

d
e
g
re
e
 o
f 
c
o
n
fi
d
e
n
c
e
 w
ill
 b
e
 p
o
ss
ib
le
 o
n
c
e
 t
h
e
 p
ilo
t 
sc
a
le
 t
e
st
w
o
rk
 (
u
n
d
e
rw
a
y)
 h
a
s
 b
e
e
n
 

c
o
m
p
le
te
d
. 

M
e
ta
llu
rg
ic
a
l 
re
c
o
ve
ri
e
s
 h
a
ve
 b
e
e
n
 d
e
ri
ve
d
 u
s
in
g
 l
a
rg
e
 s
c
a
le
 t
e
st
 w
o
rk
 w
it
h
 u
p
 t
o
 5
0
0
k
g
 s
a
m
p
le
s
 

s
o
u
rc
e
d
 f
ro
m
 d
ri
ll 
c
o
re
. 

P
ro
je
c
t 
c
o
st
s 
h
a
ve
 b
e
e
n
 s
o
u
rc
e
d
 f
ro
m
 a
 s
im
ila
r 
s
c
a
le
 n
ic
k
e
l l
a
te
ri
te
 f
e
a
s
ib
ili
ty
 s
tu
d
y 
a
n
d
 

in
c
o
rp
o
ra
te
d
 w
it
h
 s
it
e
 s
p
e
c
if
ic
 c
o
n
s
u
m
p
tio
n
 e
s
tim

a
te
s
 i
n
to
 a
 B
a
rn
e
s 
H
ill
 m

o
d
e
l. 
 O
ve
ra
ll 
c
o
st
in
g
 f
o
r 

B
a
rn
e
s
 H
ill
 is
 c
o
n
s
id
e
re
d
 t
o
 b
e
 a
t 
a
 s
c
o
p
in
g
 s
tu
d
y 
le
ve
l w

it
h
 t
h
e
 a
ss
o
c
ia
te
d
 a
ss
u
m
p
ti
o
n
s 
a
n
d
 

a
c
c
u
ra
c
ie
s.
 

F
o
re
c
a
st
 N
i a
n
d
 C
o
 p
ri
c
e
 a
s
s
u
m
p
tio
n
s
 h
a
ve
 b
e
e
n
 o
b
ta
in
e
d
 u
s
in
g
 t
h
e
 A
u
st
ra
lia
n
 B
u
re
a
u
 o
f 

A
g
ri
c
u
ltu
ra
l 
a
n
d
 R
e
s
o
u
rc
e
 E
c
o
n
o
m
ic
s
 (
A
B
A
R
E
) 
“A
u
st
ra
lia
n
 c
o
m
m
o
d
it
ie
s 
–
 M
a
rc
h
 q
u
a
rt
e
r 
2
0
1
0
”.
  

A
B
A
R
E
 is
 a
 p
ro
fe
ss
io
n
a
lly
 i
n
d
e
p
e
n
d
e
n
t 
g
o
ve
rn
m
e
n
t 
e
c
o
n
o
m
ic
 r
e
s
e
a
rc
h
 a
g
e
n
c
y.
 

 


