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Image Sourced from Yancoal JORC 2017 Annual Coal Reserve for Austar_31 Dec 2017 - Final_Figure 1A
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ed

 a
nd

 a
ir 

dr
ie

d 
sa

m
pl

e 
m
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se

s 
ar

e 
ty

pi
ca

lly
 re

co
rd

ed
 a

nd
 re

po
rte

d 
du

rin
g 

an
al

ys
is

 
an

d 
pr

ov
id

e 
a 

ch
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k 
fo

r s
am

pl
e 

re
co

ve
ry

 w
he

re
 c

or
e 

di
am

et
er

, s
am

pl
e 

in
te

rv
al

s 
an

d 
de

ns
ity

 
is

 k
no

w
n.

 T
hi

s 
al

so
 p

ro
vi

de
s 

a 
us

ef
ul

 c
he

ck
 w

he
re

 s
am

pl
e 

m
ix
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re

 s
us

pe
ct

ed
. 

 
O

pe
n 

ho
le

 c
hi

p 
sa

m
pl

es
 a

re
 ta

ke
n 

ev
er

y 
1 

m
 o

f d
ril

l a
dv

an
ce

. O
pe

n 
ho

le
 c
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p 

re
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ve
ry
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se

ss
ed
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ua

lit
at

iv
el

y 
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e 
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 g

eo
lo

gi
st

. 
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gg

ing
 

 
W

he
th

er
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re
 a

nd
 ch

ip 
sa

m
ple
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e 
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en
 g

eo
log
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lly

 
an

d 
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 lo

gg
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l o
f d

et
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t 
ap
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op
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te

 M
ine
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l R
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ou
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e 
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tim

at
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, m
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d 
m

et
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s. 

 
W

he
th
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 lo

gg
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e 
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ua
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e 
in 

na
tu
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. 
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r c
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te
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, c
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el,
 e
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. 

 
Th
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l le

ng
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 p
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lev
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s l
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ge
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an
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gg
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w

er
e 
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 b
y 
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e 
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w
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r 
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l d
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gg
in

g 
an
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ll 
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 c
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ed
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ly
 in
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eo
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 c
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 c
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e 
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 li
th

ol
og

ic
al

ly
 lo

gg
ed

 b
y 

qu
al

ifi
ed
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 c
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 c
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e 
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m
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 d
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d 
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 re
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tig
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ph
ic

 u
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d 
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 d
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cr
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m
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 c
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r, 
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di
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. 
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 d
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l R

es
ou

rc
e 
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at
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fro

m
 a

 g
eo
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 c
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 d
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 c
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C
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 p
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 c
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(c
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m
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 d
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r t
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s 
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m
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m
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If 
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r s
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n 
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et
he

r q
ua
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r, 
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n.
 

 
If 

no
n-
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th
er
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ffle

d,
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m
ple

d,
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lit,
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c a
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he

th
er

 sa
m

ple
d 
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r d
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. 
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ll s
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s, 
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e 
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lity
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 p
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l p
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C
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e 
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 b
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ge
d 

an
d 
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qu
e 
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r 
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 a
 s
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 s
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ra
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a 
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 b
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e 
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 c
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 e
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h 
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 C
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m
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 re
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r f
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d 

du
pli
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W
he

th
er

 sa
m
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ze
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pp
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iat

e 
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 th
e 
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 th
e 

m
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ial

 b
ein

g 
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m
ple

d.
 

 
Pr

io
r 

to
 M

ay
 2

01
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al
l c

or
e 

sa
m

pl
es

 w
er

e 
an

al
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ed
 b

y 
th

e 
Au

st
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n 

La
bo

ra
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ry
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er
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l 
R

iv
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N

ew
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st
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 l
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at
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y.

 S
in

ce
 t
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t 
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e 
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 t
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g 
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 p
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rm

ed
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re
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er
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s.

  

 
Th

e 
la

bo
ra

to
rie

s 
w
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 c
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ed
 t

he
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e 
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m

pl
e 

te
st

in
g 
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e 
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ed
ite

d 
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io
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l 
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n 
of

 T
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tin
g 

Au
th

or
iti

es
 c

er
tif

ie
d 

la
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ra
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ry
 (N
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.  

 
C

oa
l t

es
tin

g 
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 p
er

fo
rm

ed
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or
da

nc
e 

w
ith

 t
he
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io
us

 A
us
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n 
an

d 
or
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er
na

tio
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l 
St

an
da

rd
s.

 

 
Th

e 
en

tir
e 

co
re

 s
am

pl
es

 o
nl

y 
w

er
e 
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ed
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 th
e 

la
bo
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ry
 fo

r 
an

al
ys

is
. T

he
re
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 n

o 
sp
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tin

g 
or

 h
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ng

 o
f 

co
re

. 
O

nl
y 

fu
ll 
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re

 s
am

pl
e 

an
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es

 w
er

e 
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ed
 t

o 
cr
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 c
oa

l 
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ity
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el
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bo
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ry
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e 

pr
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n 
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d 
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g 
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s 
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 p
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ed
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t 
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 t
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tin

g 
la
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to
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w
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g 
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e 
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A.

  

 
Al

l s
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ir 
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d 
an

d 
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en
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 b
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e 
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g 
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d 
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n 
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 m
m
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d 
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 d
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e 
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m
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e 
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r c
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C
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e 
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m
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ll p
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 c
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 d
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o 
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e 
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 f
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lo
w
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 s
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d 
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t 

fo
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s 
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r 
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e 
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f l
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y 
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in
g.

  

Qu
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of

 a
ss

ay
 

da
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nd
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or
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es
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Th

e 
na

tu
re
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ua
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 a

nd
 a

pp
ro

pr
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en
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s o
f t

he
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ss
ay

ing
 

an
d 

lab
or
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y p
ro

ce
du

re
s u

se
d 

an
d 

wh
et

he
r t

he
 

te
ch

niq
ue

 is
 co

ns
ide

re
d 

pa
rti

al 
or

 to
ta

l. 
 

Fo
r g

eo
ph

ys
ica

l to
ols

, s
pe

ctr
om

et
er

s, 
ha

nd
he

ld 
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F 
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tru
m

en
ts,

 e
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 th
e 

pa
ra

m
et

er
s u

se
d 

in 
de

te
rm

ini
ng

 th
e 

an
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sis
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clu
din
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m

en
t m
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e 

an
d 

m
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el,
 re

ad
ing

 
tim
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, c
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to
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d 

an
d 

th
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 d
er

iva
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n,
 

et
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ua
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ro
l p

ro
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ed

 (e
g 
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, b
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, d

up
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, e
xte
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al 
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or

y 
ch
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) a
nd
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he

th
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 a
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ep
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ls 
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 a

cc
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ac
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ie 
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k o
f b
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) a

nd
 p
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 h
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e 

be
en

 e
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bli
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ed
. 

 
N
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y 
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e/
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 c
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Q
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Q
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g 
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m
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 c
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R

ou
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g 
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ra
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 b
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e 
co

al
 te

st
in

g 
la

bo
ra

to
ry

.  

 
Al

l l
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y 
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st

 r
es
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d 
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 s
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s 
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 f
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n 
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d 
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ra
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 b
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m
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 c
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m
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e 
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m
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e 
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 p
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k 
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Su
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 o
f p
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ra
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 d
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at
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er

 v
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 c
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 b
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 d
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 c
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 c
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l p
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e 
ve

rif
ica

tio
n 

of
 si

gn
ific

an
t in

te
rs

ec
tio

ns
 b

y e
ith

er
 

ind
ep

en
de

nt
 o

r a
lte

rn
at

ive
 co

m
pa

ny
 p
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 d
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 d
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 c
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 d
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 c
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 c
on

ta
in

ed
 in

 th
e 

G
D

B 
da

ta
ba

se
, e

ve
n 

th
at

 d
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 b
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 b
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r d
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 d

at
a 

po
int

s 
 

Ac
cu

ra
cy

 a
nd

 q
ua

lity
 o

f s
ur

ve
ys

 u
se

d 
to

 lo
ca

te
 d
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 d
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at
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at
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 d
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 c
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re
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 d
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 c
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 d
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 c
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 c
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 p
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l p
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 d
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 c
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 d
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 c
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 c
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 d
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 c
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 c
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l p
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 C
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ke

n 
us

in
g 

do
w

nh
ol
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 r
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 b
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 r
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, b
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 d
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r r
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 d
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ra
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at
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 o
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at
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 c

om
pl

et
ed

 
on

 1
 S

ep
te

m
be

r 2
01

7.
 H

V
O

 is
 o

w
ne

d 
51

%
 

by
 

Ya
nc

oa
l 

Au
st

ra
lia

 
Lt

d 
an

d 
49

%
 

by
 

G
le

nc
or

e,
 a

nd
 w

ill 
be

 o
pe

ra
te

d 
by

 a
 J

V
 

m
an

ag
em

en
t c

om
m

itt
ee

. 

 
H

VO
 

co
nt

ai
ns

 
nu

m
er

ou
s 

le
as

es
 

an
d 

lic
en

se
s 

(s
ee

 F
ig

ur
e 

1,
 n

ot
e 

th
at

 t
hi

s 
is

 
sc

he
m

at
ic

 o
nl

y)
: 

- 
on

e 
au

th
or

is
at

io
ns

 c
ov

er
in

g 
45

4 
ha

; 
- 

tw
o 

co
ns

ol
id

at
ed

 c
oa

l l
ea

se
s 

co
ve

rin
g 

1,
74

3 
ha

; 
- 

fiv
e 

co
al

 le
as

es
 c

ov
er

in
g 

24
7 

ha
; 

- 
on

e 
co

al
 

m
in

in
g 

le
as

e 
co

ve
rin

g 
 

2,
16

2 
ha

; 
- 

si
x 

ex
pl

or
at

io
n 

le
as

es
 

co
ve

rin
g 

 
5,

87
83

 h
a;

 
- 

24
 

m
in

in
g 

le
as

es
 

co
ve

rin
g 

 
7,

38
0 

ha
; 

- 
fiv

e 
m

in
in

g 
le

as
e 

ap
pl

ic
at

io
ns

 
co

ve
rin

g 
56

 h
a;

 a
nd

 
- 

on
e 

as
se

ss
m

en
t 

le
as

e 
ap

pl
ic

at
io

n 
co

ve
rin

g 
43

0 
ha

. 
 

Al
l 

le
as

es
 

co
nt

ai
ni

ng
 

R
es

ou
rc

es
 

ar
e 

in
 

go
od

 s
ta

nd
in

g.
 

 
M

TW
 is

 a
n 

am
al

ga
m

at
io

n 
of

 tw
o 

pr
ev

io
us

ly
 

in
de

pe
nd

en
t 

m
in

es
 

– 
M

t 
Th

or
le

y 
O

pe
ra

tio
ns

 a
nd

 W
ar

kw
or

th
 M

in
in

g 
Li

m
ite

d.
 

Ea
ch

 
m

in
e 

w
as

 
de

ve
lo

pe
d 

at
 

ap
pr

ox
im

at
el

y 
th

e 
sa

m
e 

tim
e 

an
d 

co
m

bi
ne

d 
by

 C
oa

l &
 A

llie
d 

Li
m

ite
d 

(C
N

A
) i

n 
20

04
. 

 
Ya

nc
oa

l A
us

tra
lia

 L
td

 a
cq

ui
re

d 
M

TW
 a

fte
r 

a 
sa

le
 p

ro
ce

ss
 t

ha
t 

w
as

 c
om

pl
et

ed
 o

n 
1 

Se
pt

em
be

r 2
01

7.
  

 
M

TW
 is

 o
pe

ra
te

d 
by

 Y
an

co
al

 o
n 

be
ha

lf 
of

 
th

e 
jo

in
t 

ve
nt

ur
e 

(J
V)

 p
ar

tic
ip

an
ts

. 
Th

er
e 

ar
e 

tw
o 

JV
 p

ar
tn

er
sh

ip
s 

– 
on

e 
fo

r 
ea

ch
 o

f 
th

e 
fo

rm
er

ly
 

se
pa

ra
te

 
op

er
at

io
ns

. 
Pa

rti
ci

pa
nt

s 
in

 th
e 

JV
s 

ar
e 

ou
tli

ne
d 

be
lo

w
. 

 
M

ou
nt

 T
ho

rle
y 

O
pe

ra
tio

ns
 (M

TO
) 

- 
Ya

nc
oa

l 
Au

st
ra

lia
 L

td
 (

sh
ar

e:
 8

0%
); 

an
d 

- 
Po

sc
o 

A
us

tra
lia

 P
ty

 L
td

 (s
ha

re
: 2

0%
). 

 
W

ar
kw

or
th

 M
in

in
g 

Li
m

ite
d 

(W
M

L)
: 

- 
C

N
A

 R
es

ou
rc

es
 (a

 s
ub

si
di

ar
y 

of
 C

N
A

) 
(s

ha
re

: 2
8.

75
%

); 
- 

C
N

A
 W

ar
kw

or
th

 A
us

tra
la

si
a 

Pt
y 

Lt
d 

(a
 

su
bs

id
ia

ry
 o

f C
N

A)
 (s

ha
re

: 2
6.

82
%

); 
- 

M
its

ub
is

hi
 

D
ev

el
op

m
en

t 
Pt

y 
Lt

d 
(s

ha
re

: 2
8.

9%
); 

- 
M

its
ub

is
hi

 
M

at
er

ia
ls

 
(A

us
tra

lia
) 

Pt
y 

Lt
d 

(s
ha

re
: 6

.0
00

%
); 

an
d 

- 
N

ip
po

n 
St

ee
l 

(A
us

tra
lia

) 
Pt

y 
Lt

d 
(s

ha
re

: 9
.5

3%
). 

 
M

TW
 

co
nt

ai
ns

 
nu

m
er

ou
s 

le
as

es
 

an
d 

lic
en

ce
s 

in
cl

ud
in

g:
 

- 
on

e 
co

ns
ol

id
at

ed
 c

oa
l l

ea
se

 c
ov

er
in

g 
4,

19
2 

ha
; 

- 
on

e 
co

al
 le

as
e 

co
ve

rin
g 

1,
99

2 
ha

; 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

H
VO

 
M

TW
 

- 
on

e 
ex

pl
or

at
io

n 
lic

en
ce

 
co

ve
rin

g 
1,

98
8 

ha
;  

- 
th

re
e 

m
in

in
g 

le
as

es
 c

ov
er

in
g 

29
 h

a;
 

an
d 

- 
tw

o 
m

in
in

g 
le

as
e 

ap
pl

ic
at

io
ns

 
co

ve
rin

g 
1,

37
0 

ha
 

Ex
plo

ra
tio

n 
do

ne
 

by
 o

th
er

 p
ar

tie
s 

 
Ac

kn
ow

led
gm

en
t a

nd
 a

pp
ra

isa
l o

f e
xp

lor
at

ion
 b

y o
th

er
 

pa
rti

es
. 

 
H

VO
 

is
 

an
 

am
al

ga
m

at
io

n 
of

 
se

ve
ra

l 
pr

ev
io

us
ly

 
in

de
pe

nd
en

t 
m

in
es

: 
H

ow
ic

k,
 

H
un

te
r 

Va
lle

y,
 a

nd
 L

em
in

gt
on

. E
ac

h 
m

in
e 

w
as

 d
ev

el
op

ed
 a

t d
iff

er
en

t t
im

es
 r

es
ul

tin
g 

in
 

va
ria

bl
e 

ex
pl

or
at

io
n 

su
m

m
ar

is
ed

 
as

 
fo

llo
w

s:
 

 
H

ow
ic

k 
op

en
-c

ut
 (

w
es

t 
pi

t) 
– 

ex
pl

or
at

io
n 

in
iti

at
ed

 i
n 

th
e 

19
40

’s
 a

nd
 1

95
0’

s 
by

 t
he

 
Jo

in
t C

oa
l B

oa
rd

 a
nd

 th
e 

B
ur

ea
u 

of
 M

in
er

al
 

R
es

ou
rc

es
. 

D
ril

lin
g 

at
 2

00
 m

 –
 3

00
 m

 
sp

ac
in

g 
fo

r c
or

ed
 h

ol
es

 a
nd

 5
0 

m
 –

 1
50

 m
 

sp
ac

in
g 

fo
r o

pe
n 

ho
le

s.
 

 
H

un
te

r V
al

le
y 

N
o.

1 
& 

2 
m

in
es

 –
 e

xp
lo

ra
tio

n 
in

iti
at

ed
 in

 th
e 

19
60

’s
 a

nd
 e

ar
ly

 1
97

0’
s 

by
 

th
e 

N
ew

 S
ou

th
 W

al
es

 (
N

SW
) 

D
ep

ar
tm

en
t 

of
 M

in
es

. 
D

ril
lin

g 
to

 2
12

 m
 s

pa
ci

ng
 f

or
 

co
re

d 
ho

le
s 

an
d 

10
0 

m
 s

pa
ci

ng
 f

or
 o

pe
n 

ho
le

s.
 

 
Le

m
in

gt
on

 
S

ou
th

 
op

en
 

cu
t 

an
d 

un
de

rg
ro

un
d 

m
in

es
 –

 e
xp

lo
ra

tio
n 

in
iti

at
ed

 
in

 t
he

 1
97

0’
s 

by
 t

he
 J

oi
nt

 C
oa

l 
Bo

ar
d.

 
D

ril
lin

g 
to

 2
00

 m
 - 

80
0 

m
 s

pa
ci

ng
 fo

r c
or

ed
 

ho
le

s.
 

 
19

49
 -

 1
95

0:
 N

ew
ly

 f
or

m
ed

 J
oi

nt
 C

oa
l 

Bo
ar

d 
co

m
m

en
ce

 
dr

illi
ng

 
sh

al
lo

w
 

pe
rc

us
si

on
 b

or
eh

ol
es

 (
M

cM
en

am
in

s 
an

d 
JC

B 
W

ar
kw

or
th

 s
er

ie
s)

. 

 
19

60
s:

 
C

lu
th

a 
Ba

rg
o 

ex
pl

or
ed

 
th

e 
W

hy
br

ow
 S

ea
m

 fo
r c

ok
in

g 
co

al
 p

ot
en

tia
l. 

 
Ea

rly
 1

97
0’

s:
 A

rm
co

 c
on

du
ct

ed
 d

ia
m

on
d 

dr
illi

ng
 in

 th
e 

Bu
lg

a 
ar

ea
. 

 
19

70
 

- 
19

75
: 

D
ep

ar
tm

en
t 

of
 

M
in

es
 

co
nd

uc
ts

 f
ul

ly
 c

or
ed

 h
ol

e 
dr

illi
ng

 p
ro

gr
am

 
(D

M
 W

ar
kw

or
th

 a
nd

 D
M

 D
oy

le
s 

C
re

ek
 

se
rie

s)
. 

 
19

76
: 

W
ar

kw
or

th
 

C
on

so
rti

um
 

is
 

fo
rm

ed
 

(la
te

r 
es

ta
bl

is
he

d 
as

 W
M

L)
 a

nd
 a

w
ar

de
d 

m
in

in
g 

bi
d 

fo
r 

W
ar

kw
or

th
 

ar
ea

. 
C

om
m

en
ce

d 
ex

pl
or

at
io

n 
pr

og
ra

m
 w

ith
 1

2 
rig

s 
dr

ill
in

g 
fu

lly
 c

or
ed

, H
Q

-s
iz

e 
ho

le
s 

an
d 

la
rg

e 
di

am
et

er
 (L

D
) c

or
e 

dr
ill

in
g 

in
 s

el
ec

te
d 

se
am

s.
 

 
19

76
: D

ril
lin

g 
pr

og
ra

m
 s

ta
rte

d 
at

 M
t T

ho
rle

y 
si

te
 –

 s
im

ila
r t

o 
W

ar
kw

or
th

 d
ril

lin
g 

pr
og

ra
m

. 
M

ai
n 

co
nc

en
tra

tio
n 

of
 d

ril
lin

g 
w

as
 i

n 
th

e 
sh

al
lo

w
er

, e
as

te
rn

 p
ar

ts
 o

f t
he

 le
as

e.
 

 
19

80
s 

an
d 

19
90

s:
 M

ai
n 

fo
cu

s 
at

 W
ar

kw
or

th
 

w
as

 
op

en
-h

ol
e 

dr
ill

in
g.

 
M

t 
Th

or
le

y 
in

cr
ea

se
d 

op
en

 h
ol

in
g 

w
ith

 p
ro

du
ct

io
n,

 a
nd

 
a 

co
nc

er
te

d 
ef

fo
rt 

at
 c

or
e 

dr
illi

ng
 d

ur
in

g 
th

e 
19

90
’s

. 

 
20

02
 - 

20
05

: L
itt

le
 d

ril
lin

g 
w

as
 u

nd
er

ta
ke

n.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

H
VO

 
M

TW
 

 
20

06
 -

 2
01

4:
 P

re
-p

ro
du

ct
io

n 
an

d 
fu

rth
er

 
ex

pl
or

at
io

n 
dr

illi
ng

 w
as

 u
nd

er
ta

ke
n.

 F
oc

us
 

w
as

 o
n:

 im
pr

ov
in

g 
bo

re
ho

le
 d

at
a 

de
ns

ity
, 

te
st

in
g 

in
 s

itu
 g

as
 c

on
te

nt
, p

ro
vi

de
 d

at
a 

fo
r 

un
de

rg
ro

un
d 

R
es

ou
rc

es
, 

te
st

in
g 

th
e 

ge
ol

og
y 

of
 A

bb
ey

 G
re

en
, 

an
d 

ex
te

nd
in

g 
pr

e-
pr

od
uc

tio
n 

dr
illi

ng
 3

 y
ea

rs
 a

he
ad

 o
f 

m
in

in
g 

(M
TO

 a
nd

 W
M

L)
. 

 
D

ril
lin

g 
da

ta
 

ac
qu

ire
d 

on
 

bo
th

 
si

te
s 

(W
ar

kw
or

th
 a

nd
 M

TO
) h

as
 b

ee
n 

co
m

bi
ne

d 
in

to
 a

 s
in

gl
e 

ge
ol

og
ic

al
 d

at
ab

as
e.

 

Ge
olo

gy
 

 
De

po
sit

 ty
pe

, g
eo

log
ica

l s
et

tin
g 

an
d 

sty
le 

of
 

m
ine

ra
lis

at
ion

. 
 

M
TW

 a
nd

 H
VO

 a
re

 lo
ca

te
d 

in
 th

e 
P

er
m

ia
n 

ag
e 

H
un

te
r C

oa
lfi

el
d 

in
 th

e 
no

rth
er

n 
pa

rt 
of

 th
e 

S
yd

ne
y 

Ba
si

n.
  

 
M

TW
 e

xp
lo

its
 th

e 
co

al
 s

ea
m

s 
co

nt
ai

ne
d 

w
ith

in
 th

e 
Je

rr
ys

 P
la

in
s 

Su
bg

ro
up

, (
W

hy
br

ow
 to

 
Ba

ys
w

at
er

 s
ea

m
s)

.  

 
H

VO
 e

xp
lo

its
 t

he
 c

oa
l s

ea
m

s 
of

 t
he

 J
er

ry
s 

P
la

in
s 

an
d 

un
de

rly
in

g 
Va

ne
 S

ub
gr

ou
p 

w
hi

ch
 

co
nt

ai
ns

 th
e 

Le
m

in
gt

on
 to

 H
eb

de
n 

se
am

s.
 

 
Th

e 
m

ai
n 

ro
ck

 t
yp

es
 a

t 
M

TW
 a

nd
 H

VO
 i

nc
lu

de
 s

an
ds

to
ne

, 
si

lts
to

ne
, 

sa
nd

st
on

e 
an

d 
co

ng
lo

m
er

at
e,

 w
hi

ch
 o

cc
ur

 w
ith

 s
ub

or
di

na
te

 c
oa

l a
nd

 tu
ffa

ce
ou

s 
cl

ay
st

on
e.

 

Dr
illh

ole
 

In
fo

rm
at

ion
 

 
A 

su
m

m
ar

y o
f a

ll i
nf

or
m

at
ion

 m
at

er
ial

 to
 th

e 
un

de
rs

ta
nd

ing
 o

f t
he

 e
xp

lor
at

ion
 re

su
lts

 in
clu

din
g 

a 
ta

bu
lat

ion
 o

f t
he

 fo
llo

wi
ng

 in
fo

rm
at

ion
 fo

r a
ll M

at
er

ial
 

dr
illh

ole
s: 

- 
ea

sti
ng

 a
nd

 n
or

th
ing

 o
f t

he
 d

rill
ho

le 
co

lla
r 

- 
ele

va
tio

n 
or

 R
L 

(R
ed

uc
ed

 L
ev

el 
– 

ele
va

tio
n 

ab
ov

e 
se

a 
lev

el 
in 

m
et

re
s)

 o
f t

he
 d

rill
ho

le 
co

lla
r 

- 
dip

 a
nd

 a
zim

ut
h 

of
 th

e 
ho

le 
- 

do
wn

 h
ole

 le
ng

th
 a

nd
 in

te
rc

ep
tio

n 
de

pt
h 

- 
ho

le 
len

gt
h.

 
 

If 
th

e 
ex

clu
sio

n 
of

 th
is 

inf
or

m
at

ion
 is

 ju
sti

fie
d 

on
 th

e 
ba

sis
 th

at
 th

e 
inf

or
m

at
ion

 is
 n

ot
 M

at
er

ial
 a

nd
 th

is 
ex

clu
sio

n 
do

es
 n

ot
 d

et
ra

ct 
fro

m
 th

e 
un

de
rs

ta
nd

ing
 o

f t
he

 
re

po
rt,

 th
e 

Co
m

pe
te

nt
 P

er
so

n 
sh

ou
ld 

cle
ar

ly 
ex

pla
in 

wh
y 

th
is 

is 
th

e 
ca

se
. 

 
Al

l b
or

eh
ol

e 
da

ta
 is

 s
to

re
d 

w
ith

in
 th

e 
AB

B 
G

D
B

 d
at

ab
as

e 
fo

r b
ot

h 
th

e 
W

ar
kw

or
th

 a
nd

 M
TO

 
le

as
es

. A
 s

um
m

ar
y 

of
 b

or
eh

ol
e 

nu
m

be
rs

 c
om

pl
et

ed
 b

y 
ye

ar
 s

in
ce

 2
00

4 
si

nc
e 

co
ns

ol
id

at
io

n 
of

 th
e 

W
ar

kw
or

th
 a

nd
 M

TO
 d

at
a 

is
 s

ho
w

n 
be

lo
w

: 

 
 

Al
l b

or
eh

ol
e 

da
ta

 is
 s

to
re

d 
w

ith
in

 th
e 

A
BB

 G
D

B 
da

ta
ba

se
 fo

r t
he

 H
VO

 le
as

es
. A

 s
um

m
ar

y 
of

 b
or

eh
ol

e 
nu

m
be

rs
 c

om
pl

et
ed

 b
y 

ye
ar

 s
in

ce
 2

00
2 

an
d 

co
ns

ol
id

at
io

n 
of

 t
he

 L
em

in
gt

on
, 

H
ow

ic
k 

an
d 

H
un

te
r V

al
le

y 
m

in
es

 in
to

 o
ne

 o
pe

ra
tio

n 
(a

s 
H

VO
) i

s 
sh

ow
n 

be
lo

w
: 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

H
VO

 
M

TW
 

 
Da

ta
 

ag
gr

eg
at

ion
 

m
et

ho
ds

 

 
In

 re
po

rti
ng

 E
xp

lor
at

ion
 R

es
ult

s, 
we

igh
tin

g 
av

er
ag

ing
 

te
ch

niq
ue

s, 
m

ax
im

um
 a

nd
/o

r m
ini

m
um

 g
ra

de
 

tru
nc

at
ion

s (
eg

 cu
ttin

g 
of

 h
igh

 g
ra

de
s)

 a
nd

 cu
t-o

ff 
gr

ad
es

 
ar

e 
us

ua
lly

 M
at

er
ial

 a
nd

 sh
ou

ld 
be

 st
at

ed
. 

 
W

he
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 re
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 p
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ra
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 d
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 d
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 c
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 d
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 c
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at
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C
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t p
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 c
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, d
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 c
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 c
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r m
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 d
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 c
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at
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 d
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l p
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 b
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 C
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 c
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at
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 C
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 b
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 C
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 b
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e 

fo
r g

ov
er

na
nc

e 
ov

er
 th
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r c
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l d
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 d
at

a 
us

ed
 a

nd
 o

f a
ny

 a
ss

um
pt

ion
s m

ad
e.
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at
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at
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 c
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 c
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 c
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 d
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 p
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 d
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 b
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 c
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 c
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at
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 p
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 L
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 d
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 b
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 c
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 c
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at
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 o
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r o
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 d
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t o
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 p
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 m
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 d
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 d
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s c
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 b
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 p
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 c
al

le
d 

H
VO

_1
50

8_
LO

M
. 

 
C

oa
l 

R
es

ou
rc

es
 w

er
e 

es
tim

at
ed

 b
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 p
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 c
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 m
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 p
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at
e 

ta
ke

s a
pp

ro
pr

iat
e 

ac
co

un
t o

f s
uc

h 
da

ta
. 

 
Th

e 
as

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 re

co
ve

ry
 o

f b
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 d
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f b
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k m
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 b
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 b
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at
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 b
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 d
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 m
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 d
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f c
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r d
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ra
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ra
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at
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 d
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ra
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 c
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ag

gr
eg

at
ed

 d
ur

in
g 

th
e 

R
es

er
ve

 e
st

im
at

io
n 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

H
VO

 
M

TW
 

pr
oc

es
s.

 It
 is

 d
ur

in
g 

th
e 

R
es

er
ve

 e
st

im
at

io
n 

pr
oc

es
s 

th
at

 c
oa

l p
lie

s 
ar

e 
as

si
gn

ed
 to

 R
es

ou
rc

e 
or

 w
as

te
 b

as
ed

 o
n 

th
e 

m
in

in
g 

ag
gr

eg
at

io
n 

ru
le

s 
us

ed
.  

 

M
ini

ng
 fa

cto
rs

 o
r 

as
su

m
pt

ion
s 

 
As

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 p

os
sib

le 
m

ini
ng

 m
et

ho
ds

, 
m

ini
m

um
 m

ini
ng

 d
im

en
sio

ns
 a

nd
 in

te
rn

al 
(o

r, 
if 

ap
pli

ca
ble

, e
xte

rn
al)

 m
ini

ng
 d

ilu
tio

n.
 It

 is
 a

lw
ay

s 
ne

ce
ss

ar
y a

s p
ar

t o
f t

he
 p

ro
ce

ss
 o

f d
et

er
m

ini
ng

 
re

as
on

ab
le 

pr
os

pe
cts

 fo
r e

ve
nt

ua
l e

co
no

m
ic 

ex
tra

cti
on

 
to

 co
ns

ide
r p

ot
en

tia
l m

ini
ng

 m
et

ho
ds

, b
ut

 th
e 

as
su

m
pt

ion
s m

ad
e 

re
ga

rd
ing

 m
ini

ng
 m

et
ho

ds
 a

nd
 

pa
ra

m
et

er
s w

he
n 

es
tim

at
ing

 M
ine

ra
l R

es
ou

rc
es

 m
ay

 n
ot

 
alw

ay
s b

e 
rig

or
ou

s. 
W

he
re

 th
is 

is 
th

e 
ca

se
, t

his
 sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
ba

sis
 o

f t
he

 
m

ini
ng

 a
ss

um
pt

ion
s m

ad
e.

 

 
O

pe
n 

cu
t m

in
in

g 
m

et
ho

ds
 a

re
 c

ur
re

nt
ly

 u
se

d 
at

 b
ot

h 
m

in
in

g 
si

te
s 

us
in

g 
bo

th
 d

ra
gl

in
es

 a
nd

 
tru

ck
 a

nd
 s

ho
ve

l /
 e

xc
av

at
or

 m
in

in
g 

eq
ui

pm
en

t. 
 

 
Po

te
nt

ia
l u

nd
er

gr
ou

nd
 m

in
in

g 
ar

ea
s 

ha
ve

 b
ee

n 
id

en
tif

ie
d 

at
 b

ot
h 

si
te

s.
  

M
et

all
ur

gic
al 

fa
cto

rs
 o

r 
as

su
m

pt
ion

s 

 
Th

e 
ba

sis
 fo

r a
ss

um
pt

ion
s o

r p
re

dic
tio

ns
 re

ga
rd

ing
 

m
et

all
ur

gic
al 

am
en

ab
ilit

y. 
It 

is 
alw

ay
s n

ec
es

sa
ry

 a
s p

ar
t 

of
 th

e 
pr

oc
es

s o
f d

et
er

m
ini

ng
 re

as
on

ab
le 

pr
os

pe
cts

 fo
r 

ev
en

tu
al 

ec
on

om
ic 

ex
tra

cti
on

 to
 co

ns
ide

r p
ot

en
tia

l 
m

et
all

ur
gic

al 
m

et
ho

ds
, b

ut
 th

e 
as

su
m

pt
ion

s r
eg

ar
din

g 
m

et
all

ur
gic

al 
tre

at
m

en
t p

ro
ce

ss
es

 a
nd

 p
ar

am
et

er
s m

ad
e 

wh
en

 re
po

rti
ng

 M
ine

ra
l R

es
ou

rc
es

 m
ay

 n
ot

 a
lw

ay
s b

e 
rig

or
ou

s. 
W

he
re

 th
is 

is 
th

e 
ca

se
, t

his
 sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
ba

sis
 o

f t
he

 m
et

all
ur

gic
al 

as
su

m
pt

ion
s m

ad
e.

 

 
M

TW
 h

as
 tw

o 
co

al
 h

an
dl

in
g 

an
d 

pr
ep

ar
at

io
n 

pl
an

ts
: N

or
th

 C
H

P
P 

an
d 

So
ut

h 
C

H
PP

. B
ot

h 
pl

an
ts

 a
re

 o
pe

ra
tio

na
l. 

N
or

th
 C

H
P

P 
is

 c
ap

ab
le

 o
f s

in
gl

e 
pr

od
uc

t w
as

hi
ng

 a
nd

 S
ou

th
 C

H
P

P 
is

 c
ap

ab
le

 o
f t

w
o-

pr
od

uc
t w

as
hi

ng
. 

 
H

VO
 h

as
 t

hr
ee

 C
H

P
Ps

, 
H

un
te

r 
Va

lle
y,

 W
es

t 
an

d 
N

ew
de

ll.
 T

he
 H

un
te

r 
Va

lle
y 

C
H

P
P 

is
 

lo
ca

te
d 

at
 H

un
te

r V
al

le
y 

an
d 

th
e 

W
es

t C
H

PP
 h

an
dl

es
 R

O
M

 c
oa

l f
ro

m
 th

e 
W

es
t p

it.
  

 
Th

e 
pr

oc
es

se
s 

us
ed

 a
re

 s
ta

nd
ar

d 
fo

r t
he

 c
oa

l i
nd

us
try

 a
nd

 s
o 

ar
e 

w
el

l t
es

te
d 

te
ch

no
lo

gi
es

. 
Al

l b
or

e 
co

re
 s

am
pl

es
 a

re
 w

as
h/

cu
t-p

oi
nt

 te
st

ed
 a

nd
 s

o 
th

e 
re

pr
es

en
ta

tiv
en

es
s 

of
 te

st
 w

or
k 

un
de

rta
ke

n 
is

 im
pl

ic
it 

in
 th

e 
R

es
ou

rc
e 

cl
as

si
fic

at
io

n 
st

at
us

. 

 
In

-s
ea

m
 p

ar
tin

gs
 w

he
re

 th
ey

 a
re

 in
cl

ud
ed

 in
 th

e 
co

al
 s

ea
m

 a
re

 in
cl

ud
ed

 in
 th

e 
bo

re
 c

or
e 

sa
m

pl
es

 te
st

ed
. 

 
C

oa
l R

es
er

ve
 e

st
im

at
io

n 
is

 b
as

ed
 o

n 
ex

is
tin

g 
pr

od
uc

t s
pe

ci
fic

at
io

ns
. 

 
N

om
in

al
ly

 c
oa

l i
s 

w
as

he
d 

to
 p

ro
du

ce
 a

 s
em

i-s
of

t c
ok

in
g 

co
al

 p
ro

du
ct

 a
t 9

%
 a

ir 
dr

ie
d 

as
h 

or
 

to
 th

re
e 

ty
pe

s 
of

 th
er

m
al

 p
ro

du
ct

s 
(1

1%
 a

ir 
dr

ie
d 

as
h,

 1
3%

 a
ir 

dr
ie

d 
as

h 
an

d 
18

%
 a

ir 
dr

ie
d 

as
h)

. F
or

 a
ll 

pr
od

uc
ts

, 
pr

od
uc

t m
oi

st
ur

e 
is

 a
t 

9%
. 

Ai
r 

dr
ie

d 
is

 q
uo

te
d 

at
 a

 2
.5

%
 m

oi
st

ur
e 

ba
si

s.
 

En
vir

on
m

en
ta

l 
fa

cto
rs

 o
r 

as
su

m
pt

ion
s 

 
As

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 p

os
sib

le 
wa

ste
 a

nd
 

pr
oc

es
s r

es
idu

e 
dis

po
sa

l o
pt

ion
s. 

It 
is 

alw
ay

s n
ec

es
sa

ry
 

as
 p

ar
t o

f t
he

 p
ro

ce
ss

 o
f d

et
er

m
ini

ng
 re

as
on

ab
le 

pr
os

pe
cts

 fo
r e

ve
nt

ua
l e

co
no

m
ic 

ex
tra

cti
on

 to
 co

ns
ide

r 
th

e 
po

te
nt

ial
 e

nv
iro

nm
en

ta
l im

pa
cts

 o
f t

he
 m

ini
ng

 a
nd

 
pr

oc
es

sin
g 

op
er

at
ion

. W
hil

e 
at

 th
is 

sta
ge

 th
e 

de
te

rm
ina

tio
n 

of
 p

ot
en

tia
l e

nv
iro

nm
en

ta
l im

pa
cts

, 
pa

rti
cu

lar
ly 

fo
r a

 g
re

en
fie

lds
 p

ro
jec

t, 
m

ay
 n

ot
 a

lw
ay

s b
e 

we
ll a

dv
an

ce
d,

 th
e 

sta
tu

s o
f e

ar
ly 

co
ns

ide
ra

tio
n 

of
 th

es
e 

 
M

TW
 h

as
 a

 n
um

be
r o

f c
ur

re
nt

 m
in

in
g 

an
d 

ex
pl

or
at

io
n 

tit
le

s.
 

 
Al

l t
he

 v
ar

io
us

 m
in

in
g 

le
as

es
 a

cr
os

s 
M

TW
 a

re
 d

ef
in

ed
 b

y 
a 

21
 y

ea
r 

co
ns

en
t 

lim
it.

 T
hi

s 
co

ns
en

t l
im

it 
is

 p
ar

tic
ul

ar
 t

o 
ea

ch
 m

in
in

g 
le

as
e,

 a
nd

 a
s 

su
ch

 le
as

es
 a

re
 c

on
st

an
tly

 b
ei

ng
 

re
ne

w
ed

. 
Th

er
e 

is
 a

 d
ed

ic
at

ed
 t

en
em

en
ts

 m
an

ag
er

 t
o 

en
su

re
 t

he
 a

pp
lic

at
io

n 
fo

r 
le

as
e 

re
ne

w
al

 o
cc

ur
s 

on
 ti

m
e.

 

 
An

 a
pp

ea
l o

f t
he

 p
ro

je
ct

 a
pp

ro
va

l f
or

 R
es

er
ve

s 
w

es
t 

of
 W

al
la

by
 S

cr
ub

 R
oa

d 
w

as
 u

ph
el

d 
(d

is
ap

pr
ov

ed
) b

y 
th

e 
N

SW
 L

an
d 

an
d 

E
nv

iro
nm

en
t C

ou
rt 

in
 A

pr
il 

20
13

. A
 3

50
 m

 m
od

ifi
ca

tio
n 

w
ith

in
 th

is
 a

re
a 

w
as

 s
ub

se
qu

en
tly

 s
ec

ur
ed

 in
 J

an
ua

ry
 2

01
4 

an
d 

R
io

 T
in

to
 C

oa
l A

us
tra

lia
 

– III-356 –



APPENDIX III  COMPETENT PERSON’S REPORT

 

C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

H
VO

 
M

TW
 

po
te

nt
ial

 e
nv

iro
nm

en
ta

l im
pa

cts
 sh

ou
ld 

be
 re

po
rte

d.
 

W
he

re
 th

es
e 

as
pe

cts
 h

av
e 

no
t b

ee
n 

co
ns

ide
re

d 
th

is 
sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
en

vir
on

m
en

ta
l a

ss
um

pt
ion

s m
ad

e.
 

m
an

ag
em

en
t w

or
ke

d 
th

ro
ug

h 
a 

pr
oc

es
s 

th
at

 re
su

lte
d 

in
 fu

rth
er

 a
pp

ro
va

ls
 b

ei
ng

 g
ra

nt
ed

 in
 

N
ov

em
be

r 
20

15
. 

In
 S

ep
te

m
be

r 
20

18
, 

W
al

la
by

 S
cr

ub
 R

oa
d 

w
as

 c
lo

se
d 

an
d 

ow
ne

rs
hi

p 
tra

ns
fe

rr
ed

 to
 M

TW
. 

 
C

oa
rs

e 
re

je
ct

s 
ar

e 
du

m
pe

d 
w

ith
in

 t
he

 m
in

es
 o

ve
rb

ur
de

n 
du

m
ps

, 
w

hi
le

 t
he

 f
in

es
 c

oa
l 

w
as

he
ry

 re
je

ct
s 

ar
e 

st
or

ed
 w

ith
in

 d
ed

ic
at

ed
 ta

ilin
gs

 d
am

s.
 R

ej
ec

ts
 m

at
er

ia
l a

nd
 c

om
pl

et
ed

 
ta

ilin
gs

 d
am

s 
m

us
t b

e 
co

ve
re

d 
by

 a
t l

ea
st

 3
 m

 o
f i

ne
rt 

w
as

te
 ro

ck
 m

at
er

ia
l. 

 
O

ve
rb

ur
de

n 
w

as
te

 ro
ck

 h
as

 lo
w

 a
ci

d 
fo

rm
in

g 
po

te
nt

ia
l. 

Bu
lk 

de
ns

ity
 

 
W

he
th

er
 a

ss
um

ed
 o

r d
et

er
m

ine
d.

 If
 a

ss
um

ed
, t

he
 b

as
is 

fo
r t

he
 a

ss
um

pt
ion

s. 
If 

de
te

rm
ine

d,
 th

e 
m

et
ho

d 
us

ed
, 

wh
et

he
r w

et
 o

r d
ry

, t
he

 fr
eq

ue
nc

y o
f t

he
 m

ea
su

re
m

en
ts,

 
th

e 
na

tu
re

, s
ize

 a
nd

 re
pr

es
en

ta
tiv

en
es

s o
f t

he
 sa

m
ple

s. 
 

Th
e 

bu
lk 

de
ns

ity
 fo

r b
ulk

 m
at

er
ial

 m
us

t h
av

e 
be

en
 

m
ea

su
re

d 
by

 m
et

ho
ds

 th
at

 a
de

qu
at

ely
 a

cc
ou

nt
 fo

r v
oid

 
sp

ac
es

 (v
ug

s, 
po

ro
sit

y, 
et

c)
, m

ois
tu

re
 a

nd
 d

iffe
re

nc
es

 
be

tw
ee

n 
ro

ck
 a

nd
 a

lte
ra

tio
n 

zo
ne

s w
ith

in 
th

e 
de

po
sit

. 
 

Di
sc

us
s a

ss
um

pt
ion

s f
or

 b
ulk

 d
en

sit
y e

sti
m

at
es

 u
se

d 
in 

th
e 

ev
alu

at
ion

 p
ro

ce
ss

 o
f t

he
 d

iffe
re

nt
 m

at
er

ial
s. 

 
C

er
ta

in
 b

or
eh

ol
es

 s
am

pl
es

 h
av

e 
on

ly
 tr

ue
 re

la
tiv

e 
de

ns
ity

 (“
R

D
”) 

an
al

ys
is

; s
om

e 
ha

ve
 b

ot
h 

ap
pa

re
nt

 re
la

tiv
e 

de
ns

ity
 (“

AR
D

”) 
an

d 
tru

e 
R

D
, a

nd
 m

os
t h

av
e 

A
R

D
. R

el
at

io
ns

hi
ps

 b
et

w
ee

n 
AR

D
 a

nd
 R

D
 w

er
e 

de
te

rm
in

ed
 f

ro
m

 t
he

 p
ai

re
d 

se
ts

 o
f 

AR
D

 a
nd

 R
D

 a
na

ly
se

s.
 T

he
 

re
la

tio
ns

hi
ps

 u
se

d 
to

 p
op

ul
at

e 
th

e 
pl

y 
by

 p
ly

 d
at

a 
w

ith
 m

is
si

ng
 A

R
D

s 
or

 R
D

s 
ar

e:
 

- 
R

D
 (a

d)
 =

 1
.0

00
3 

x 
AR

D
 1

.0
64

5,
 a

nd
 A

R
D

 =
 1

.0
04

5 
x 

R
D

 0
.9

31
6.

 
 

Th
e 

in
 s

itu
 r

el
at

iv
e 

de
ns

ity
 (

i.e
. t

he
 d

en
si

ty
 o

f m
at

er
ia

ls
 a

t a
n 

in
 s

itu
 m

oi
st

ur
e 

ba
si

s)
 w

as
 

ca
lc

ul
at

ed
 u

si
ng

 th
e 

Pr
es

to
n 

S
an

de
rs

 e
qu

at
io

n:
 

- 
R

D
2 

= 
[R

D
1*

(1
00

-M
1)

] /
 [1

00
+R

D
1*

(M
2-

M
1)

-M
2]

 
- 

W
he

re
 R

D
1 

is
 tr

ue
 R

D
 (a

d)
, M

1 
is

 a
ir 

dr
ie

d 
m

oi
st

ur
e 

an
d 

M
2 

is
 th

e 
in

 s
itu

 m
oi

st
ur

e.
 (M

1 
+4

) 
 

A 
re

gr
es

si
on

 o
f 

la
bo

ra
to

ry
 A

R
D

 m
ea

su
re

m
en

ts
 a

ga
in

st
 r

aw
 a

sh
 w

as
 u

se
d 

fo
r 

th
e 

in
 s

itu
 

de
ns

ity
 w

he
n 

de
ns

ity
 v

al
ue

s 
ha

d 
no

t b
ee

n 
de

te
rm

in
ed

 in
 th

e 
la

bo
ra

to
ry

, s
uc

h 
as

 w
he

n 
co

al
 

pl
ie

s 
w

er
e 

ag
gr

eg
at

ed
 o

n 
a 

w
or

ki
ng

 s
ec

tio
n 

ba
si

s.
 

Cl
as

sif
ica

tio
n 

 
Th

e 
ba

sis
 fo

r t
he

 cl
as

sif
ica

tio
n 

of
 th

e 
M

ine
ra

l R
es

ou
rc

es
 

int
o 

va
ry

ing
 co

nf
ide

nc
e 

ca
te

go
rie

s. 
 

W
he

th
er

 a
pp

ro
pr

iat
e 

ac
co

un
t h

as
 b

ee
n 

ta
ke

n 
of

 a
ll 

re
lev

an
t f

ac
to

rs
 (i

e 
re

lat
ive

 co
nf

ide
nc

e 
in 

to
nn

ag
e/

gr
ad

e 
es

tim
at

ion
s, 

re
lia

bil
ity

 o
f in

pu
t d

at
a,

 co
nf

ide
nc

e 
in 

co
nt

inu
ity

 o
f g

eo
log

y a
nd

 m
et

al 
va

lue
s, 

qu
ali

ty,
 q

ua
nt

ity
 

an
d 

dis
tri

bu
tio

n 
of

 th
e 

da
ta

). 
 

W
he

th
er

 th
e 

re
su

lt a
pp

ro
pr

iat
ely

 re
fle

cts
 th

e 
Co

m
pe

te
nt

 
Pe

rs
on

’s 
vie

w 
of

 th
e 

de
po

sit
. 

 
Th

e 
cl

as
si

fic
at

io
n 

of
 th

e 
C

oa
l R

es
ou

rc
es

 in
to

 v
ar

yi
ng

 c
on

fid
en

ce
 c

at
eg

or
ie

s 
is

 b
as

ed
 o

n 
a 

st
an

da
rd

is
ed

 p
ro

ce
ss

 o
f 

ut
ilis

in
g 

po
in

ts
 o

f o
bs

er
va

tio
n 

(P
oO

) 
ac

co
rd

in
g 

to
 th

ei
r 

re
lia

bi
lit

y.
 

Th
e 

Po
O

s 
ar

e 
us

ed
 t

o 
ca

te
go

ris
e 

qu
an

tit
y 

an
d 

qu
al

ity
 c

on
tin

ui
ty

 (
or

 b
ot

h)
 o

r 
su

pp
or

t 
co

nt
in

ui
ty

. 

 
A 

qu
an

tit
y 

P
oO

 h
as

 th
e 

fo
llo

w
in

g 
at

tri
bu

te
s:

 

- 
op

en
 h

ol
e;

 
- 

se
am

 in
te

rv
al

 g
eo

ph
ys

ic
al

ly
 lo

gg
ed

; a
nd

 
- 

re
lia

bl
e 

co
lla

r s
ur

ve
y.

 
 

A 
qu

al
ity

 P
oO

 h
as

 th
e 

fo
llo

w
in

g 
at

tri
bu

te
s:

 

- 
co

re
d 

ho
le

 in
 w

hi
ch

 1
00

%
 o

f t
he

 s
ea

m
 in

te
rv

al
 h

as
 b

ee
n 

co
re

d;
 

- 
lin

ea
r c

or
e 

re
co

ve
ry

 g
re

at
er

 th
an

 9
5%

; 
- 

re
lia

bl
e 

co
lla

r s
ur

ve
y;

 a
nd

 
- 

ra
w

 c
oa

l a
sh

 (c
an

 b
e 

us
ed

 a
s 

a 
pr

ox
y 

fo
r r

el
at

iv
e 

de
ns

ity
). 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

H
VO

 
M

TW
 

 
Su

pp
or

t d
at

a 
fo

r P
oO

s 
in

cl
ud

es
: 

- 
in

-p
it 

m
ap

pi
ng

 d
at

a 
fo

r f
au

lts
 a

nd
 d

yk
es

; a
nd

 
- 

se
am

 fl
oo

r o
r r

oo
f s

ur
ve

y 
da

ta
. 

 
Th

e 
ra

di
i o

f i
nf

lu
en

ce
 fo

r P
oO

s 
w

er
e 

de
te

rm
in

ed
 b

y 
co

ns
id

er
at

io
n 

of
 th

e 
fo

llo
w

in
g 

fo
r e

ac
h 

co
al

 p
ly

: 

- 
va

ria
bi

lit
y 

of
 s

ea
m

 th
ic

kn
es

s;
 

- 
va

ria
bi

lit
y 

of
 in

te
rb

ur
de

n 
th

ic
kn

es
s;

 
- 

se
am

 s
pl

itt
in

g 
an

d 
co

al
es

ci
ng

 p
at

te
rn

s;
 a

re
 t

he
y 

se
di

m
en

ta
ry

 o
r 

du
e 

to
 s

ea
m

 
co

rr
el

at
io

n 
in

co
ns

is
te

nc
y 

be
tw

ee
n 

st
ag

es
 o

f e
xp

lo
ra

tio
n;

 
- 

st
ru

ct
ur

al
 v

ar
ia

bi
lit

y;
 

- 
va

ria
bi

lit
y 

of
 c

oa
l q

ua
lit

y;
 

- 
un

de
rs

ta
nd

in
g 

of
 r

el
at

io
ns

hi
p 

be
tw

ee
n 

ra
w

 c
oa

l 
qu

al
ity

 a
nd

 w
as

he
d 

pr
od

uc
t 

co
al

 
qu

al
ity

; 
- 

re
la

tio
ns

hi
p 

be
tw

ee
n 

ov
er

bu
rd

en
 th

ic
kn

es
s 

va
ria

tio
n 

an
d 

co
al

 q
ua

lit
y 

va
ria

bi
lit

y;
 

- 
ex

am
in

in
g 

ae
ria

l d
is

tri
bu

tio
n 

of
 d

at
a 

po
in

ts
, h

is
to

gr
am

s 
an

d 
st

at
is

tic
s 

of
 th

e 
as

h 
co

nt
en

t 
of

 s
ea

m
 g

ro
up

s;
 

- 
re

vi
ew

 o
f a

s 
m

in
ed

 s
ea

m
 r

oo
f o

r 
flo

or
 s

ur
ve

y 
da

ta
 in

 c
on

ju
nc

tio
n 

w
ith

 m
od

el
le

d 
ro

of
 

an
d 

flo
or

 c
on

to
ur

s,
 a

nd
 b

or
eh

ol
e 

in
te

rs
ec

tio
ns

 to
 a

ss
es

s 
re

lia
bi

lit
y 

of
 in

pu
t d

at
a 

an
d 

m
od

el
 o

ut
pu

t t
o 

as
se

ss
; 

- 
th

e 
va

ria
bi

lit
y 

of
 th

e 
ge

ol
og

y 
be

tw
ee

n 
bo

re
ho

le
s;

 a
nd

  
- 

th
e 

re
lia

bi
lit

y 
of

 b
or

eh
ol

e 
da

ta
. 

 
Th

er
e 

ar
e 

m
an

y 
co

al
 p

lie
s 

at
 M

TW
 a

nd
 H

VO
, a

nd
 in

 g
en

er
al

 s
ea

m
 g

ro
up

s 
(e

qu
iv

al
en

t t
o 

th
e 

se
am

 n
am

es
) w

er
e 

us
ed

 a
s 

th
e 

R
es

ou
rc

e 
en

tit
ie

s.
 W

he
re

 v
ar

ia
bi

lit
y 

of
 p

lie
s 

w
ith

in
 a

 s
ea

m
 

gr
ou

p 
w

er
e 

id
en

tif
ie

d 
an

d 
a 

si
ng

le
 R

es
ou

rc
e 

en
tit

y 
fo

r 
th

e 
se

am
 g

ro
up

 w
as

 n
ot

 ju
st

ifi
ed

 
m

ul
tip

le
 R

es
ou

rc
e 

en
tit

ie
s 

w
er

e 
ca

te
go

ris
ed

. T
he

 M
TW

 R
es

ou
rc

e 
co

nt
ai

ns
 1

5 
se

am
 g

ro
up

s,
 

bu
t R

es
ou

rc
es

 h
av

e 
be

en
 c

at
eg

or
is

ed
 fo

r 2
8 

se
am

 e
nt

iti
es

. 

 
Pr

ev
io

us
 R

es
ou

rc
e 

cl
as

si
fic

at
io

ns
 o

f t
he

 M
TW

 R
es

ou
rc

e 
ha

ve
 b

ee
n 

ba
se

d 
on

 th
e 

15
 p

rim
ar

y 
se

am
 g

ro
up

s,
 a

nd
 a

t H
VO

 th
e 

17
 p

rim
ar

y 
se

am
 g

ro
up

s.
 D

et
ai

le
d 

re
vi

ew
 o

f e
ac

h 
of

 th
e 

M
TW

 
an

d 
H

VO
 p

lie
s 

ha
s 

sh
ow

n 
th

at
 in

 g
en

er
al

 th
e 

lo
w

er
 p

lie
s 

of
 s

om
e 

se
am

 g
ro

up
s 

ha
ve

 g
re

at
er

 
va

ria
bi

lit
y,

 o
r h

av
e 

le
ss

 e
xt

en
si

ve
 o

r c
on

si
st

en
t l

at
er

al
 d

ev
el

op
m

en
t t

ha
n 

th
e 

up
pe

r p
lie

s 
of

 
th

e 
se

am
 g

ro
up

. A
s 

a 
co

ns
eq

ue
nc

e 
so

m
e 

se
am

 g
ro

up
s 

ha
ve

 m
ul

tip
le

 c
oa

l p
lie

s 
ca

te
go

ris
ed

.  
 

 
R

ad
ii 

of
 in

flu
en

ce
 w

er
e 

pl
ot

te
d 

ar
ou

nd
 P

oO
s 

to
 p

ro
du

ce
 m

ap
s 

of
 q

ua
nt

ity
 a

nd
 q

ua
lit

y.
 

 
Ar

ea
s 

of
 lo

w
, 

m
ed

iu
m

, 
an

d 
hi

gh
 c

on
fid

en
ce

 a
re

 p
ro

du
ce

d 
fro

m
 t

he
se

 p
lo

ts
 f

or
 s

tru
ct

ur
e 

(q
ua

nt
ity

) 
an

d 
co

al
 q

ua
lit

y 
fo

r 
ea

ch
 R

es
ou

rc
e 

en
tit

y.
 T

he
 q

ua
nt

ity
 a

nd
 q

ua
lit

y 
ar

ea
s 

of
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

H
VO

 
M

TW
 

co
nf

id
en

ce
 a

re
 i

nt
er

se
ct

ed
 t

o 
pr

od
uc

e 
ar

ea
s 

of
 M

ea
su

re
d,

 I
nd

ic
at

ed
 a

nd
 I

nf
er

re
d 

to
 

ca
te

go
ris

e 
th

e 
R

es
ou

rc
e 

to
nn

ag
e 

es
tim

at
es

. 

 
In

 s
um

m
ar

y 
qu

an
tit

y 
ra

di
i r

an
ge

: 

- 
10

0 
m

 - 
25

0 
m

 fo
r h

ig
h 

co
nf

id
en

ce
;  

- 
20

0 
m

 - 
50

0 
m

 fo
r m

ed
iu

m
 c

on
fid

en
ce

; a
nd

  
- 

40
0 

m
 - 

1,
00

0 
m

 fo
r l

ow
 c

on
fid

en
ce

.  
 

In
 s

um
m

ar
y 

qu
al

ity
 ra

di
i r

an
ge

:  

- 
20

0 
m

 - 
40

0 
m

 fo
r h

ig
h 

co
nf

id
en

ce
;  

- 
40

0 
m

 - 
1,

00
0 

m
 fo

r m
ed

iu
m

 c
on

fid
en

ce
; a

nd
  

- 
80

0 
m

 - 
1,

20
0 

m
 fo

r l
ow

 c
on

fid
en

ce
.  

 
Th

e 
ra

ng
es

 r
ef

le
ct

 th
e 

va
ria

bi
lit

y 
w

ith
in

 a
nd

 b
et

w
ee

n 
th

e 
fif

te
en

 s
ea

m
 g

ro
up

s 
m

od
el

le
d 

at
 

M
TW

. 

 
Th

e 
C

om
pe

te
nt

 P
er

so
n 

is
 s

at
is

fie
d 

th
at

 th
e 

st
at

ed
 C

oa
l R

es
ou

rc
e 

cl
as

si
fic

at
io

n 
re

fle
ct

s 
th

e 
ge

ol
og

ic
al

 c
on

tro
ls

 in
te

rp
re

te
d 

an
d 

th
e 

es
tim

at
io

n 
co

ns
tra

in
ts

 o
f t

he
 d

ep
os

its
. 

Au
dit

s o
r 

re
vie

ws
 

 
Th

e 
re

su
lts

 o
f a

ny
 a

ud
its

 o
r r

ev
iew

s o
f M

ine
ra

l R
es

ou
rc

e 
es

tim
at

es
. 

 
M

TW
 h

as
 h

ad
 o

ne
 e

xt
er

na
l a

ud
it 

w
hi

ch
 w

as
 c

on
du

ct
ed

 in
 M

ar
ch

 2
01

0 
by

 th
e 

X
st

ra
ct

 G
ro

up
 

as
 p

ar
t o

f R
TC

A’
s 

in
te

rn
al

 c
om

pl
ia

nc
e 

re
qu

ire
m

en
ts

. 

 
Th

e 
ou

tc
om

e 
of

 
th

is
 

au
di

t 
w

as
 

an
 

ov
er

al
l 

sa
tis

fa
ct

or
y 

ra
tin

g 
w

ith
 

a 
nu

m
be

r 
of

 
re

co
m

m
en

da
tio

ns
 m

ad
e 

an
d 

ac
te

d 
up

on
 b

y 
R

io
 T

in
to

 C
oa

l A
us

tra
lia

. 

 
In

 S
ep

te
m

be
r 

20
11

 a
n 

au
di

t i
nt

o 
th

e 
m

od
el

lin
g 

an
d 

R
es

ou
rc

e 
es

tim
at

io
n 

pr
oc

es
s 

at
 H

VO
 

w
as

 c
om

pl
et

ed
 (

re
po

rt:
 R

io
 T

in
to

 C
or

po
ra

te
 A

ss
ur

an
ce

 R
es

ou
rc

es
 a

nd
 R

es
er

ve
s 

In
te

rn
al

 
Au

di
t R

ep
or

t. 
H

un
te

r V
al

le
y 

O
pe

ra
tio

ns
. 2

.1
). 

 
Th

e 
ou

tc
om

e 
of

 
th

is
 

au
di

t 
w

as
 

ov
er

al
l 

a 
sa

tis
fa

ct
or

y 
ra

tin
g 

w
ith

 
a 

nu
m

be
r 

of
 

re
co

m
m

en
da

tio
ns

 m
ad

e 
an

d 
ac

te
d 

up
on

 b
y 

R
io

 T
in

to
 C

oa
l A

us
tra

lia
. 

Di
sc

us
sio

n 
of

 
re

lat
ive

 
ac

cu
ra

cy
/ 

co
nf

ide
nc

e 

 
W

he
re

 a
pp

ro
pr

iat
e 

a 
sta

te
m

en
t o

f t
he

 re
lat

ive
 a

cc
ur

ac
y 

an
d 

co
nf

ide
nc

e 
lev

el 
in 

th
e 

M
ine

ra
l R

es
ou

rc
e 

es
tim

at
e 

us
ing

 a
n 

ap
pr

oa
ch

 o
r p

ro
ce

du
re

 d
ee

m
ed

 a
pp

ro
pr

iat
e 

by
 

th
e 

Co
m

pe
te

nt
 P

er
so

n.
 F

or
 e

xa
m

ple
, t

he
 a

pp
lic

at
ion

 o
f 

sta
tis

tic
al 

or
 g

eo
sta

tis
tic

al 
pr

oc
ed

ur
es

 to
 q

ua
nt

ify
 th

e 
re

lat
ive

 a
cc

ur
ac

y o
f t

he
 re

so
ur

ce
 w

ith
in 

sta
te

d 
co

nf
ide

nc
e 

lim
its

, o
r, 

if s
uc

h 
an

 a
pp

ro
ac

h 
is 

no
t d

ee
m

ed
 

ap
pr

op
ria

te
, a

 q
ua

lita
tiv

e 
dis

cu
ss

ion
 o

f t
he

 fa
cto

rs
 th

at
 

co
uld

 a
ffe

ct 
th

e 
re

lat
ive

 a
cc

ur
ac

y a
nd

 co
nf

ide
nc

e 
of

 th
e 

es
tim

at
e.

 
 

Th
e 

sta
te

m
en

t s
ho

uld
 sp

ec
ify

 w
he

th
er

 it 
re

lat
es

 to
 g

lob
al 

or
 lo

ca
l e

sti
m

at
es

, a
nd

, if
 lo

ca
l, s

ta
te

 th
e 

re
lev

an
t 

 
R

ec
on

ci
lia

tio
n 

at
 M

TW
 is

 p
er

fo
rm

ed
 o

n 
an

 a
nn

ua
l r

at
he

r t
ha

n 
a 

sp
at

ia
l b

as
is

. T
he

 fo
llo

w
in

g 
is

 n
ot

ed
 fr

om
 th

e 
M

TW
 2

01
5 

An
nu

al
 R

ec
on

ci
lia

tio
n:
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

H
VO

 
M

TW
 

to
nn

ag
es

, w
hic

h 
sh

ou
ld 

be
 re

lev
an

t t
o 

te
ch

nic
al 

an
d 

ec
on

om
ic 

ev
alu

at
ion

. D
oc

um
en

ta
tio

n 
sh

ou
ld 

inc
lud

e 
as

su
m

pt
ion

s m
ad

e 
an

d 
th

e 
pr

oc
ed

ur
es

 u
se

d.
 

 
Th

es
e 

sta
te

m
en

ts 
of

 re
lat

ive
 a

cc
ur

ac
y a

nd
 co

nf
ide

nc
e 

of
 

th
e 

es
tim

at
e 

sh
ou

ld 
be

 co
m

pa
re

d 
wi

th
 p

ro
du

cti
on

 d
at

a,
 

wh
er

e 
av

ail
ab

le.
 

 
Th

e 
An

nu
al

 O
pe

ra
tin

g 
Pl

an
 (“

AO
P”

) u
nd

er
es

tim
at

es
: 

- 
w

as
te

 v
ol

um
e;

 
- 

yi
el

d;
 

- 
st

rip
 ra

tio
; a

nd
 

- 
pr

od
uc

t c
oa

l t
on

ne
s.

 
 

Th
e 

AO
P 

ov
er

es
tim

at
es

: 

- 
R

O
M

 to
nn

es
; a

nd
 

- 
R

O
M

 a
sh

. 
 

In
 s

um
m

ar
y,

 t
he

 in
 s

itu
 s

tru
ct

ur
al

 a
nd

 c
oa

l q
ua

lit
y 

m
od

el
s,

 a
nd

 t
he

 a
ss

um
pt

io
ns

 u
se

d 
to

 
co

nv
er

t f
ro

m
 in

 s
itu

 to
 R

O
M

 m
od

el
s 

sh
ow

 m
at

er
ia

l d
iff

er
en

ce
 b

et
w

ee
n 

es
tim

at
ed

 a
nd

 a
ct

ua
l 

pe
rfo

rm
an

ce
. 

 
Th

e 
as

se
ss

m
en

t o
f v

ar
ia

bi
lit

y 
on

 a
 p

ly
 o

r s
ea

m
 b

as
is

 a
t b

ot
h 

H
VO

 a
nd

 M
TW

 h
as

 n
ot

 b
ee

n 
pe

rfo
rm

ed
 g

eo
st

at
is

tic
al

ly
. T

he
 v

ar
ia

bi
lit

y 
of

 s
ea

m
 a

nd
 in

te
rb

ur
de

n 
th

ic
kn

es
s,

 s
ea

m
 s

tru
ct

ur
e 

an
d 

ra
w

 a
nd

 p
ro

du
ct

 a
sh

 b
et

w
ee

n 
ad

ja
ce

nt
 b

or
eh

ol
es

 w
as

 a
ss

es
se

d 
by

 th
e 

R
PM

 C
om

pe
te

nt
 

Pe
rs

on
 to

 d
et

er
m

in
e 

th
e 

P
oO

 s
pa

ci
ng

 u
se

d 
fo

r t
he

 R
es

ou
rc

e 
ca

te
go

ris
at

io
n 

an
d 

es
tim

at
io

n 
at

 b
ot

h 
H

VO
 a

nd
 M

TW
.  

 
Va

ria
bi

lit
y 

be
tw

ee
n 

ad
ja

ce
nt

 b
or

eh
ol

es
 w

as
 c

at
eg

or
is

ed
 b

y 
th

e 
fo

llo
w

in
g 

ra
ng

es
, 

w
hi

ch
 

re
pr

es
en

t h
ig

h,
 m

od
er

at
e 

an
d 

lo
w

 c
on

fid
en

ce
 s

pa
ci

ng
 re

sp
ec

tiv
el

y:
 

- 
pl

us
 o

r m
in

us
 1

0%
; 

- 
pl

us
 o

r m
in

us
 1

0 
to

 2
0%

; a
nd

 
- 

pl
us

 o
r m

in
us

 2
0 

to
 4

0%
. 

 
R

ec
on

ci
lia

tio
n 

at
 H

VO
 is

 p
er

fo
rm

ed
 o

n 
an

 a
nn

ua
l r

at
he

r t
ha

n 
a 

sp
at

ia
l a

nd
 te

m
po

ra
l b

as
is

 
af

te
r 

ea
ch

 m
in

in
g 

un
it 

is
 c

om
pl

et
ed
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 c
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e 

co
al

 s
ea

m
 R

es
ou

rc
e 

po
ly

go
ns

, t
he

 c
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 d
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 c
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 m
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 d
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 b
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r o
n 

be
ha

lf 
of

 R
PM
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at
e 

fo
r 

co
nv

er
sio

n 
to

 O
re

 
Re

se
rv

es
 

 
De

sc
rip

tio
n 

of
 th
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t 
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 c
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l b
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de
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 c
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et

ed
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n 
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a 
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r c
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g 
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e 
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im
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vi
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itc
he

l/W
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t p
it 
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ns
). 
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 c

oa
l w
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 s

ec
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m
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in

g 
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s 
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- 

m
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 p
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g 

m
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g 
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s 
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 0
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 m
; 

- 
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er
al

l a
ve

ra
ge

 c
oa

l l
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; 
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%
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- 
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n 

as
h 
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m
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 b
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%
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- 
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itu
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e 
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%
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M

 m
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 b
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 b
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 p
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s p
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t p

ro
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ra
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at
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 re
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m
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r d
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e 
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en
ce

 o
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ulk
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r p
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ca
le 

te
st 
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rk

 
an
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hic
h 

su
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m

ple
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e 
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e 
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ine
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ls 
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 d
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ine
d 
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 th
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re
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tim
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 b

ee
n 
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e 
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te
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ine
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ific
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H
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 th
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e 

C
oa

l H
an
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in

g 
an
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Pr

ep
ar

at
io

n 
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an
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H
P

P)
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un
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r 
Va
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y 

C
H

PP
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t 

Pi
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C
H

P
P 
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d 
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e 

N
ew

de
ll 

C
H

P
P.

 N
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de
ll 
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y 
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 c
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l h
an
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. 

Th
e 

m
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 p

ro
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ro
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r t

he
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e.

 

 
M
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o 
C
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g 
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d 

Pr
ep

ar
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n 

P
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 N
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th
 C

H
P

P 
an
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h 

C
H

PP
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h 
C

H
PP
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o 

pr
od

uc
t w
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ng
. T
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 m

et
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lu
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 p
ro
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r t
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TW

 
m

in
e.

 

 
D
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ep
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d 
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n 
hi
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al
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ie
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er
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ce
 d
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a 
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d 

m
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e 
pl
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 e
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 H
VO

, w
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e 
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al
 y

ie
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he
r t
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n 

pr
ed

ic
te

d.
 H

V
O

 d
o 
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t r
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d 
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e 
R

O
M
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 A
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m
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g 
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l y
ie
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lts

 d
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t. 
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l c
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m
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 c
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y 
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to
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w
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n 
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 d
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m
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e 
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 c
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 d
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a 
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 p
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tio
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R
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M
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 M
TW

 d
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 A
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 p
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g 
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m
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e 
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s 
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 re
as
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M
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ld

 re
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H

VO
 m
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el
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Pr

od
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t l
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 b
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n 
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e 

fo
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in
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- 
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ta
l p

ro
du
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 to

nn
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 e
st

im
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ed
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O
M
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nn

es
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 y

ie
ld
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 d
er
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ed
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 th
e 
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h 
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el
d 

re
gr
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si
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m
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of
t c
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in

g 
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al
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nn
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re

 e
st

im
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ed
 fr
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 R

O
M

 to
nn
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 a

nd
 th

e 
F1

.6
 y

ie
ld

 d
at

a 
in

 
th

e 
m

od
el

. 
- 

To
ta

l t
he

rm
al

 p
ro

du
ct

 to
nn

es
 is

 th
e 
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ffe

re
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e 
be

tw
ee

n 
th

e 
to

ta
l p

ro
du

ct
 to

nn
es

 a
nd

 th
e 

SS
C

C
 to

nn
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. 
- 

Th
er

m
al

 p
ro

du
ct

s 
fu

rth
er

 s
pl

it 
in

to
 L

ow
 A

sh
, M

id
 A

sh
 a

nd
 H

ig
h 

As
h 

pr
od

uc
ts

 b
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ed
 o

n 
th

e 
an

nu
al

 L
O

M
 s

pl
its
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 th

e 
LO

M
 p

la
n.

 
 

N
o 
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du

ct
s 
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su

m
ed
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n 

th
e 

LO
M

 p
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n 
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om

e 
m
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or
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lly
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od

uc
ed

 o
n 
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N

o 
al

lo
w

an
ce
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ee

n 
m
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e 

fo
r d

el
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us
 e

le
m

en
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. 

En
vir

on
m

en
ta

l 
 

Th
e 

sta
tu

s o
f s

tu
die

s o
f p

ot
en
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l e
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en

ta
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pa
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 th
e 

m
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nd
 p

ro
ce
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ing
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pe

ra
tio

n.
 D

et
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s o
f w
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te

 
ro
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 ch
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te
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at
ion

 a
nd

 th
e 
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ide
ra

tio
n 

of
 p

ot
en

tia
l 

sit
es

, s
ta

tu
s o

f d
es

ign
 o
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s c
on
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er

ed
 a

nd
, w

he
re

 
ap

pli
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, t

he
 st

at
us

 o
f a

pp
ro

va
ls 

fo
r p

ro
ce

ss
 re

sid
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nd
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te
 d

um
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ld 
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rte
d.

 

 
En

vi
ro

nm
en

ta
l a

pp
ro

va
l r

eq
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d 

fo
r t

he
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he
sh

un
t D

ee
p 

pi
t w

ith
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 th
e 

ne
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ea

rs
. Y

an
co

al
 

ad
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se
d 

th
at

 th
is
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 s

uf
fic

ie
nt
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m

e 
to
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ie
ve
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ro
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l. 
Al

l o
th

er
 p
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y 
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s 

ar
e 

in
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e 
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r H
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r t

he
 s
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rt 
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ed
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m
 te
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.  

 
En

vi
ro

nm
en
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l A

pp
ro

va
l i

s 
re

qu
ire

d 
fo

r t
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 S
ou

th
er

n 
an

d 
Au

ck
la
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 p

its
 a

t H
VO
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C

oa
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e 
re

je
ct

s 
ar

e 
pl

ac
ed

 w
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in
 th

e 
m

in
e 
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er

bu
rd

en
 e

m
pl
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en
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he
ry

 fi
ne

s 
m
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er

ia
l 
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 s

to
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d 
w
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 s
pe
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fic

 ta
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ng
s 
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m

s.
 W

he
n 

ta
ilin
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 d

am
s 
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e 

fu
ll 
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re

 d
rie

d 
an

d 
re

qu
ire

 
3 

m
 o

f i
ne

rt 
ca

pp
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m
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er

ia
l. 

 
O
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t d
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r b
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at
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ra
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 p
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 p
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e 
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e 

de
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at
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s m
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e 

stu
dy
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e 
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at
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s m
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f d
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e 

ra
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e 
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at
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n 
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r f
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 m
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 p
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 p
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 p
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 c
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M

 p
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 b
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e 

ra
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t c

ha
rg

es
 b

as
ed

 o
n 

ac
tu

al
 c
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ra
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 c
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re
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 p
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t c
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 p
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l m
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 c
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 b
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 p
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 p
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at
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, c
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ar

ke
tin

g 
St

ud
y 

ha
s 

no
t 

be
en

 r
ev

ie
w

ed
 h

ow
ev

er
 m

ar
ke

ts
 a

re
 w

el
l e

st
ab

lis
he

d 
fo

r 
th

e 
m

in
e’

s 
co

al
 p

ro
du

ct
s.

 T
he

 p
ro

je
ct

s 
ty

pi
ca

lly
 p

ro
du

ce
 u

p 
to

 fo
ur

 m
ai

n 
pr

od
uc

ts
: 

- 
Th

re
e 

Th
er

m
al

 a
t a

pp
ro

x.
 1

2 
- 1

5.
5%

 a
sh

 (a
d)

; a
nd

 
- 

SS
C

C
 a

t a
pp

ro
x.

 8
 - 

9%
 a

sh
 (a

d)
. 

 
Ba

se
d 

up
on

 t
he

se
 p

ro
du

ct
s 

an
d 

sp
ec

ifi
ca

tio
ns

, 
R

PM
 a

nt
ic

ip
at

es
 n

o 
fo

re
se

ea
bl

e 
is

su
es

 in
 

de
m

an
d 

fo
r t

he
se

 p
ro

du
ct

s.
 

Ec
on

om
ic 

 
Th

e 
inp

ut
s t

o 
th

e 
ec

on
om

ic 
an

aly
sis

 to
 p

ro
du

ce
 th

e 
ne

t 
pr

es
en

t v
alu

e 
(N

PV
) i

n 
th

e 
stu

dy
, t

he
 so

ur
ce

 a
nd

 
co

nf
ide

nc
e 

of
 th

es
e 

ec
on

om
ic 

inp
ut

s i
nc

lud
ing

 e
sti

m
at

ed
 

inf
lat

ion
, d

isc
ou

nt
 ra

te
, e

tc.
 

 
NP

V 
ra

ng
es

 a
nd

 se
ns

itiv
ity

 to
 va

ria
tio

ns
 in

 th
e 

sig
nif

ica
nt

 

 
Th

e 
in

pu
ts

 to
 th

e 
ec

on
om

ic
 a

na
ly

si
s 

ar
e 

de
riv

ed
 c

ap
ita

l a
nd

 o
pe

ra
tin

g 
co

st
 e

st
im

at
es

 o
ut

lin
ed

 
in

 t
he

 “
C

os
ts

” 
se

ct
io

n 
of

 T
ab

le
 1

. 
Th

e 
so

ur
ce

 o
f 

th
e 

in
pu

ts
 i

s 
re

al
 a

nd
 t

he
 c

on
fid

en
ce

 
sa

tis
fa

ct
or

y.
 T

he
 e

co
no

m
ic

 m
od

el
lin

g 
is

 in
 re

al
 te

rm
s 

an
d 

a 
ra

ng
e 

of
 d

is
co

un
t r

at
es

 h
av

e 
be

en
 

us
ed

 in
 a

ss
es

si
ng

 N
P

V.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

H
VO

 
M

TW
 

as
su

m
pt

ion
s a

nd
 in

pu
ts.

 
 

Th
e 

N
PV

 r
es

ul
ts

 fo
r 

th
e 

Pr
oj

ec
t p

ro
du

ce
d 

fro
m

 e
co

no
m

ic
 m

od
el

lin
g 

ge
ne

ra
te

d 
po

si
tiv

e 
an

d 
ac

ce
pt

ab
le

 N
PV

’s
 fo

r a
ll 

di
sc

ou
nt

 ra
te

s 
an

d 
th

e 
Pr

oj
ec

t i
s 

co
ns

id
er

ed
 e

co
no

m
ic

 fr
om

 a
n 

N
PV

 
st

an
d-

po
in

t. 

 
Se

ns
iti

vi
ty

 a
na

ly
si

s 
ha

s 
be

en
 c

om
pl

et
ed

 o
n 

th
e 

Pr
oj

ec
t o

ve
r a

 ra
ng

e 
of

 v
ar

ia
bl

e .
 T

he
 P

ro
je

ct
 

is
 m

os
t s

en
si

tiv
e 

to
 c

ha
ng

es
 in

 e
xc

ha
ng

e 
ra

te
, r

ev
en

ue
 a

nd
 o

pe
ra

tin
g 

co
st

s.
 

So
cia

l 
 

Th
e 

sta
tu

s o
f a

gr
ee

m
en

ts 
wi

th
 ke

y s
ta

ke
ho

lde
rs

 a
nd

 
m

at
te

rs
 le

ad
ing

 to
 so

cia
l li

ce
nc

e 
to

 o
pe

ra
te

. 
 

M
TW

 h
as

 r
ec

ei
ve

d 
de

ve
lo

pm
en

t 
co

ns
en

ts
 w

hi
ch

 a
ut

ho
ris

e 
m

in
in

g 
at

 M
t 

Th
or

le
y 

an
d 

W
ar

kw
or

th
 to

 2
03

6.
 Y

an
co

al
 w

ill 
ne

ed
 to

 c
on

tin
ue

 to
 w

or
k 

w
ith

 th
e 

lo
ca

l c
om

m
un

ity
 to

 e
ar

n 
its

 s
oc

ia
l l

ic
en

ce
. 

 
N

at
iv

e 
Ti

tle
 h

as
 n

ot
 b

ee
n 

ex
tin

gu
is

he
d 

fo
r s

om
e 

ar
ea

s 
(in

cl
ud

in
g 

cr
ow

n 
la

nd
, w

at
er

 w
ay

s 
an

d 
ac

ce
ss

 ro
ad

s)
 a

nd
 N

at
iv

e 
Ti

tle
 m

ay
 s

til
l e

xi
st

. T
he

 m
aj

or
ity

 o
f t

he
 A

ss
et

s 
ho

ld
in

gs
 a

re
 h

ow
ev

er
 

no
t s

ub
je

ct
 to

 n
at

iv
e 

tit
le

 a
nd

 fu
tu

re
 m

at
er

ia
l r

is
k 

as
so

ci
at

ed
 w

ith
 c

ur
re

nt
ly

 a
pp

ro
ve

d 
pr

oj
ec

ts
 

is
 n

ot
 a

nt
ic

ip
at

ed
 a

s 
a 

re
su

lt 
of

 th
e 

N
at

iv
e 

Ti
tle

.  
It 

is
 n

ot
ed

 n
o 

na
tiv

e 
tit

le
 is

su
es

 o
cc

ur
 in

 th
e 

cu
rr

en
t L

O
M

. 

Ot
he

r 
 

To
 th

e 
ex

te
nt

 re
lev

an
t, 

th
e 

im
pa

ct 
of

 th
e 

fo
llo

wi
ng

 o
n 

th
e 

pr
oje

ct 
an

d/
or

 o
n 

th
e 

es
tim

at
ion

 a
nd

 cl
as

sif
ica

tio
n 

of
 th

e 
Or

e 
Re

se
rv

es
: 

 
An

y i
de

nt
ifie

d 
m

at
er

ial
 n

at
ur

all
y o

cc
ur

rin
g 

ris
ks

. 
 

Th
e 

sta
tu

s o
f m

at
er

ial
 le

ga
l a

gr
ee

m
en

ts 
an

d 
m

ar
ke

tin
g 

ar
ra

ng
em

en
ts.

 
 

Th
e 

sta
tu

s o
f g

ov
er

nm
en

ta
l a

gr
ee

m
en

ts 
an

d 
ap

pr
ov

als
 

cr
itic

al 
to

 th
e 

via
bil

ity
 o

f t
he

 p
ro

jec
t, 

su
ch

 a
s m

ine
ra

l 
te

ne
m

en
t s

ta
tu

s, 
an

d 
go

ve
rn

m
en

t a
nd

 st
at

ut
or

y 
ap

pr
ov

als
. T

he
re

 m
us

t b
e 

re
as

on
ab

le 
gr

ou
nd

s t
o 

ex
pe

ct 
th

at
 a

ll n
ec

es
sa

ry
 G

ov
er

nm
en

t a
pp

ro
va

ls 
wi

ll b
e 

re
ce

ive
d 

wi
th

in 
th

e 
tim

ef
ra

m
es

 a
nt

ici
pa

te
d 

in 
th

e 
Pr

e-
Fe

as
ibi

lity
 o

r 
Fe

as
ibi

lity
 st

ud
y. 

Hi
gh

lig
ht

 a
nd

 d
isc

us
s t

he
 m

at
er

ial
ity

 o
f 

an
y u

nr
es

olv
ed

 m
at

te
r t

ha
t is

 d
ep

en
de

nt
 o

n 
a 

th
ird

 p
ar

ty 
on

 w
hic

h 
ex

tra
cti

on
 o

f t
he

 re
se

rv
e 

is 
co

nt
ing

en
t. 

 
Al

l m
in

in
g 

pr
oj

ec
ts

 o
pe

ra
te

 in
 a

n 
en

vi
ro

nm
en

t o
f g

eo
lo

gi
ca

l u
nc

er
ta

in
ty

. R
PM

 is
 n

ot
 a

w
ar

e 
of

 
an

y 
ot

he
r 

po
te

nt
ia

l f
ac

to
rs

, l
eg

al
, m

ar
ke

tin
g 

or
 o

th
er

w
is

e,
 th

at
 c

ou
ld

 a
ffe

ct
 th

e 
op

er
at

io
n’

s 
vi

ab
ili

ty
. 

 
At

 H
VO

 th
e 

LO
M

 p
la

n 
in

cl
ud

es
 p

its
 th

at
 a

re
 o

ut
si

de
 th

e 
cu

rr
en

t a
pp

ro
va

ls
 li

m
its

. T
he

 p
its

 a
re

 
fo

re
ca

st
 fo

r m
in

in
g 

fro
m

 2
02

1 
w

hi
ch

 R
P

M
 b

el
ie

ve
 is

 a
n 

ac
ce

pt
ab

le
 a

m
ou

nt
 o

f t
im

e 
to

 a
ch

ie
ve

 
ap

pr
ov

al
. U

pd
at

in
g 

of
 a

pp
ro

va
ls

 is
 a

n 
on

go
in

g 
pr

oc
es

s 
an

d 
it 

is
 re

as
on

ab
ly

 e
xp

ec
te

d 
th

at
 a

ny
 

m
od

ifi
ca

tio
ns

 to
 e

xi
st

in
g 

ag
re

em
en

ts
 o

r a
dd

iti
on

al
 a

gr
ee

m
en

ts
 th

at
 m

ay
 b

e 
re

qu
ire

d 
ca

n 
be

 
ob

ta
in

ed
 in

 a
 ti

m
el

y 
m

an
ne

r. 

Cl
as

sif
ica

tio
n 

 
Th

e 
ba

sis
 fo

r t
he

 cl
as

sif
ica

tio
n 

of
 th

e 
Or

e 
Re

se
rv

es
 in

to
 

va
ry

ing
 co

nf
ide

nc
e 

ca
te

go
rie

s. 
 

W
he

th
er

 th
e 

re
su

lt a
pp

ro
pr

iat
ely

 re
fle

cts
 th

e 
Co

m
pe

te
nt

 
Pe

rs
on

’s 
vie

w 
of

 th
e 

de
po

sit
. 

 
Th

e 
pr

op
or

tio
n 

of
 P

ro
ba

ble
 O

re
 R

es
er

ve
s t

ha
t h

av
e 

be
en

 
de

riv
ed

 fr
om

 M
ea

su
re

d 
M

ine
ra

l R
es

ou
rc

es
 (i

f a
ny

). 

 
C

la
ss

ifi
ca

tio
n 

of
 C

oa
l R

es
er

ve
s 

ha
s 

be
en

 d
er

iv
ed

 b
y 

co
ns

id
er

in
g 

th
e 

M
ea

su
re

d 
an

d 
In

di
ca

te
d 

R
es

ou
rc

es
 a

nd
 th

e 
le

ve
l o

f m
in

e 
pl

an
ni

ng
.  

- 
At

 H
VO

 t
he

 W
es

t, 
W

ilt
on

, 
M

itc
he

ll,
 C

ar
rin

gt
on

 W
es

t, 
R

iv
er

vi
ew

 a
nd

 C
he

sh
un

t 
pi

ts
. 

M
ea

su
re

d 
C

oa
l 

R
es

ou
rc

es
 a

re
 c

la
ss

ifi
ed

 a
s 

Pr
ov

ed
 C

oa
l 

R
es

er
ve

s 
an

d 
In

di
ca

te
d 

R
es

ou
rc

es
 c

la
ss

ifi
ed

 a
s 

Pr
ob

ab
le

 C
oa

l R
es

er
ve

s,
 a

s 
th

e 
pi

ts
 a

re
 e

ith
er

 o
pe

ra
tin

g 
or

 th
e 

le
ve

l o
f m

in
e 

pl
an

ni
ng

 is
 c

on
si

de
re

d 
ad

eq
ua

te
 to

 s
up

po
rt 

th
is

 le
ve

l o
f c

er
ta

in
ty

 in
 th

e 
R

es
er

ve
s 

es
tim

at
e.

 
- 

Th
e 

C
ar

rin
gt

on
 E

as
t, 

Au
ck

la
nd

 S
ou

th
, S

ou
th

er
n 

an
d 

A
uc

kl
an

d 
pi

ts
 a

t H
VO

 a
re

 c
la

ss
ifi

ed
 

as
 P

ro
ba

bl
e 

fo
r 

bo
th

 M
ea

su
re

d 
an

d 
In

di
ca

te
d 

R
es

ou
rc

es
, 

as
 t

he
 p

it 
is

 n
ot

 c
ur

re
nt

ly
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

H
VO

 
M

TW
 

op
er

at
in

g,
 th

e 
le

ve
l o

f m
in

e 
pl

an
ni

ng
 is

 re
ga

rd
ed

 a
s 

pr
el

im
in

ar
y 

an
d 

ap
pr

ov
al

s 
ar

e 
no

t 
in

 p
la

ce
. 

- 
At

 M
TW

, 
M

ea
su

re
d 

C
oa

l 
R

es
ou

rc
es

 a
re

 c
la

ss
ifi

ed
 a

s 
Pr

ov
ed

 C
oa

l 
R

es
er

ve
s 

an
d 

In
di

ca
te

d 
R

es
ou

rc
es

 c
la

ss
ifi

ed
 a

s 
Pr

ob
ab

le
 C

oa
l R

es
er

ve
s,

 a
s 

th
e 

pi
ts

 a
re

 o
pe

ra
tin

g 
an

d 
th

e 
le

ve
l o

f m
in

e 
pl

an
ni

ng
 is

 c
on

si
de

re
d 

ad
eq

ua
te

 to
 s

up
po

rt 
th

is
 le

ve
l o

f c
er

ta
in

ty
 

in
 th

e 
R

es
er

ve
s 

es
tim

at
e.

 
 

Th
e 

In
fe

rr
ed

 C
oa

l R
es

ou
rc

es
 h

av
e 

be
en

 e
xc

lu
de

d 
fro

m
 th

e 
R

es
er

ve
 e

st
im

at
es

.  

 
Th

e 
re

su
lt 

re
fle

ct
s 

th
e 

C
om

pe
te

nt
 P

er
so

ns
 v

ie
w

 o
f t

he
 d

ep
os

it.
 

Au
dit

s o
r r

ev
iew

s 
 

Th
e 

re
su

lts
 o

f a
ny

 a
ud

its
 o

r r
ev

iew
s o

f O
re

 R
es

er
ve

 
es

tim
at

es
. 

  
In

te
rn

al
 p

ee
r r

ev
ie

w
 o

f t
he

 R
es

er
ve

s 
R

ep
or

t h
as

 b
ee

n 
co

m
pl

et
ed

. 

Di
sc

us
sio

n 
of

 
re

lat
ive

 a
cc

ur
ac

y/ 
co

nf
ide

nc
e 

 
W

he
re

 a
pp

ro
pr

iat
e 

a 
sta

te
m

en
t o

f t
he

 re
lat

ive
 a

cc
ur

ac
y 

an
d 

co
nf

ide
nc

e 
lev

el 
in 

th
e 

Or
e 

Re
se

rv
e 

es
tim

at
e 

us
ing

 
an

 a
pp

ro
ac

h 
or

 p
ro

ce
du

re
 d

ee
m

ed
 a

pp
ro

pr
iat

e 
by

 th
e 

Co
m

pe
te

nt
 P

er
so

n.
 F

or
 e

xa
m

ple
, t

he
 a

pp
lic

at
ion

 o
f 

sta
tis

tic
al 

or
 g

eo
sta

tis
tic

al 
pr

oc
ed

ur
es

 to
 q

ua
nt

ify
 th

e 
re

lat
ive

 a
cc

ur
ac

y o
f t

he
 re

se
rv

e 
wi

th
in 

sta
te

d 
co

nf
ide

nc
e 

lim
its

, o
r, 

if s
uc

h 
an

 a
pp

ro
ac

h 
is 

no
t d

ee
m

ed
 a

pp
ro

pr
iat

e,
 

a 
qu

ali
ta

tiv
e 

dis
cu

ss
ion

 o
f t

he
 fa

cto
rs

 w
hic

h 
co

uld
 a

ffe
ct 

th
e 

re
lat

ive
 a

cc
ur

ac
y a

nd
 co

nf
ide

nc
e 

of
 th

e 
es

tim
at

e.
 

 
Th

e 
sta

te
m

en
t s

ho
uld

 sp
ec

ify
 w

he
th

er
 it 

re
lat

es
 to

 g
lob

al 
or

 lo
ca

l e
sti

m
at

es
, a

nd
, if

 lo
ca

l, s
ta

te
 th

e 
re

lev
an

t 
to

nn
ag

es
, w

hic
h 

sh
ou

ld 
be

 re
lev

an
t t

o 
te

ch
nic

al 
an

d 
ec

on
om

ic 
ev

alu
at

ion
. D

oc
um

en
ta

tio
n 

sh
ou

ld 
inc

lud
e 

as
su

m
pt

ion
s m

ad
e 

an
d 

th
e 

pr
oc

ed
ur

es
 u

se
d.

 
 

Ac
cu

ra
cy

 a
nd

 co
nf

ide
nc

e 
dis

cu
ss

ion
s s

ho
uld

 e
xte

nd
 to

 
sp

ec
ific

 d
isc

us
sio

ns
 o

f a
ny

 a
pp

lie
d 

M
od

ify
ing

 F
ac

to
rs

 th
at

 
m

ay
 h

av
e 

a 
m

at
er

ial
 im

pa
ct 

on
 O

re
 R

es
er

ve
 vi

ab
ilit

y, 
or

 
fo

r w
hic

h 
th

er
e 

ar
e 

re
m

ain
ing

 a
re

as
 o

f u
nc

er
ta

int
y a

t t
he

 
cu

rre
nt

 st
ud

y s
ta

ge
. 

 
It 

is 
re

co
gn

ise
d 

th
at

 th
is 

m
ay

 n
ot

 b
e 

po
ss

ibl
e 

or
 

ap
pr

op
ria

te
 in

 a
ll c

irc
um

sta
nc

es
. T

he
se

 st
at

em
en

ts 
of

 
re

lat
ive

 a
cc

ur
ac

y a
nd

 co
nf

ide
nc

e 
of

 th
e 

es
tim

at
e 

sh
ou

ld 
be

 co
m

pa
re

d 
wi

th
 p

ro
du

cti
on

 d
at

a,
 w

he
re

 a
va

ila
ble

. 

 
Th

e 
cu

rr
en

t 
ac

tiv
e 

pi
ts

 a
t 

H
VO

 a
re

 s
up

po
rte

d 
by

 a
pp

ro
xi

m
at

el
y 

80
%

 o
f 

M
ea

su
re

d 
C

oa
l 

R
es

ou
rc

es
.  

 
Th

e 
sh

el
ls

 a
t M

TW
 is

 s
up

po
rte

d 
by

 a
pp

ro
xi

m
at

el
y 

35
%

 M
ea

su
re

d 
C

oa
l R

es
ou

rc
es

.  

 
Th

e 
ba

si
s 

of
 th

e 
es

tim
at

e 
ar

e 
ac

tu
al

 o
pe

ra
tin

g 
co

st
s 

an
d 

LO
M

 p
la

nn
in

g.
 

 
C

H
PP

’s
 a

nd
 in

fra
st

ru
ct

ur
e 

ar
e 

in
 p
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at
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 b
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 p
er

pe
nd

ic
ul

ar
 to

 th
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s t
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at
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in
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 d
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t b
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re
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 d
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 b
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ra
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. C
oa

l q
ua

lit
y 

da
ta

 w
as

 
re

vi
ew

ed
 b

y 
B

ob
 L

ea
ch

 (C
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is
 s

ec
tio

n.
) 

C
rit

er
ia

 
JO

R
C

 C
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ra
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at
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 o
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at
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 c
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 f
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 p
ar

tia
lly

 o
ve

rla
pp

in
g 

tw
o 

m
in

in
g 

le
as

es
 (2

5 
km

2 )
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C
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 o
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t o
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 p
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 d
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t d
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 c
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 c
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 c

ur
re

nt
 m

in
e 

pl
an

s 
ex

is
t: 

M
L1

60
5,

 M
L1

60
6,

 M
L1

62
8,

 M
L1

69
1 

an
d 

M
L1

71
5.
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t f
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, c

on
si

de
re

d 
a 

lo
ca

l n
at

ur
al

 a
ttr

ac
tio

n 
lo

ca
te

d 
ne

ar
 th
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ra
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 C
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ra
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 p
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 c
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 c
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t c
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 c
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 c
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 d
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 d
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t c
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ra
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 f
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 c
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 C
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 d
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 d
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 d
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 d
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te
rp

re
te

d 
fro

m
 re

gi
on

al
 m

ap
pi

ng
 a

nd
 d

ril
lh

ol
e 

da
ta

 in
 th

e 
no

rth
 o

f t
he

 d
ep

os
it.

 S
m

al
l s

ca
le

 u
ni

de
nt

ifi
ed

 
fa

ul
ts

 m
ay

 e
xi

st
 b

ut
 th

es
e 

w
ill 

ha
ve

 li
ttl

e 
ef

fe
ct

 o
n 

th
e 

R
es

ou
rc

e 
es

tim
at

e.
 T

he
 m

aj
or

 ri
sk

 to
 

m
in

in
g 

is
 u

ni
de

nt
ifi

ed
 ig

ne
ou

s 
bo

di
es

 d
is

ru
pt

in
g 

th
e 

co
al

 s
ea

m
, h

ow
ev

er
 th

e 
ef

fe
ct

 o
n 

th
e 

R
es

ou
rc

e 
es

tim
at

e 
w

ill 
be

 m
in

or
 c

om
pa

re
d 

w
ith

 t
he

 t
ot

al
 a

re
a 

of
 t

he
 d

ep
os

it,
 a

s 
se

en
 in

 
ad

ja
ce

nt
 o

pe
ra

tio
ns

.  

 
Th

e 
U

la
n 

se
am

 a
nd

 T
ria

ss
ic

/P
er

m
ia

n 
st

ra
tig

ra
ph

y 
ar

e 
hi

gh
ly

 c
on

si
st

en
t a

cr
os

s 
th

e 
le

as
es

 
an

d 
be

yo
nd

, t
he

 d
ep

os
it 

ge
ol

og
y 

is
 w

el
l u

nd
er

st
oo

d.
 T

he
re

 is
 a

 h
ig

h 
de

gr
ee

 o
f c

on
fid

en
ce

 
in

 th
e 

ge
ol

og
ic

al
 in

te
rp

re
ta

tio
n.

  

 
C

oa
l 

R
es

ou
rc

es
 r

ef
le

ct
 t

hi
s 

co
nf

id
en

ce
 l

ev
el

 w
ith

 m
os

t 
of

 t
he

 M
C

C
 a

re
a 

co
ns

id
er

ed
 a

 
M

ea
su

re
d 

R
es

ou
rc

e.
 

Di
m

en
sio

ns
 

 
Th

e 
ex

te
nt

 a
nd

 va
ria

bil
ity

 o
f t

he
 M

ine
ra

l R
es

ou
rc

e 
ex

pr
es

se
d 

as
 le

ng
th

 (a
lon

g 
str

ike
 o

r o
th

er
wi

se
), 

pla
n 

 
M

C
C

 le
as

es
 c

ov
er

 a
 le

ng
th

 o
f a

pp
ro

xi
m

at
el

y 
20

 k
m

 (n
or

th
-s

ou
th

) a
nd

 u
p 

to
 8

 k
m

 w
id

e 
(e

as
t-

w
es

t).
 T

he
 U

la
n 

se
am

 is
 p

re
se

nt
 o

ve
r m

os
t o

f t
he

 a
re

a 
co

ve
re

d 
by

 th
e 

le
as

es
 w

ith
 e

xc
ep

tio
n 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

O
pe

n 
C

ut
 

U
nd

er
gr

ou
nd

 
wi

dt
h,

 a
nd

 d
ep

th
 b

elo
w 

su
rfa

ce
 to

 th
e 

up
pe

r a
nd

 lo
we

r 
lim

its
 o

f t
he

 M
ine

ra
l R

es
ou

rc
e.

 
to

w
ar

ds
 th

e 
w

es
t b

ou
nd

ar
y 

w
he

re
 th

e 
se

am
 s

ub
cr

op
s 

at
 th

e 
ed

ge
 o

f t
he

 b
as

in
. D

ril
lh

ol
e 

da
ta

 
ou

ts
id

e 
th

e 
le

as
e 

an
d 

in
 a

dj
ac

en
t m

in
e 

op
er

at
io

ns
 (n

or
th

-w
es

t a
nd

 e
as

t) 
pr

ov
ed

 c
on

tin
ui

ty
 

of
 th

e 
se

am
 e

xt
en

di
ng

 b
ey

on
d 

th
e 

le
as

e 
ar

ea
. O

ve
rb

ur
de

n 
th

ic
kn

es
s 

ra
ng

es
 fr

om
 s

ur
fa

ce
 

to
 <

40
0 

m
 fr

om
 s

ou
th

w
es

t t
o 

no
rth

ea
st

; b
ut

 >
90

%
 o

f t
he

 d
ep

os
it 

ha
s 

a 
th

e 
de

pt
h 

of
 c

ov
er

 <
 

20
0 

m
. C

oa
l R

es
ou

rc
es

 a
re

 n
ot

 li
m

ite
d 

to
 a

ny
 d

ep
th

 c
ut

-o
ff 

as
 th

e 
se

am
 is

 th
ic

k 
en

ou
gh

 
(a

pp
ro

x.
 1

1 
m

) t
o 

be
 m

in
ed

 b
y 

ei
th

er
 o

pe
n 

cu
t o

r u
nd

er
gr

ou
nd

 m
et

ho
ds

.  

Es
tim

at
ion

 a
nd

 
m

od
ell

ing
 

te
ch

niq
ue

s 

 
Th

e 
na

tu
re

 a
nd

 a
pp

ro
pr

iat
en

es
s o

f t
he

 e
sti

m
at

ion
 

te
ch

niq
ue

(s
) a

pp
lie

d 
an

d 
ke

y a
ss

um
pt

ion
s, 

inc
lud

ing
 

tre
at

m
en

t o
f e

xtr
em

e 
gr

ad
e 

va
lue

s, 
do

m
ain

ing
, 

int
er

po
lat

ion
 p

ar
am

et
er

s a
nd

 m
ax

im
um

 d
ist

an
ce

 o
f 

ex
tra

po
lat

ion
 fr

om
 d

at
a 

po
int

s. 
If 

a 
co

m
pu

te
r a

ss
ist

ed
 

es
tim

at
ion

 m
et

ho
d 

wa
s c

ho
se

n 
inc

lud
e 

a 
de

sc
rip

tio
n 

of
 

co
m

pu
te

r s
of

tw
ar

e 
an

d 
pa

ra
m

et
er

s u
se

d.
 

 
Th

e 
av

ail
ab

ilit
y o

f c
he

ck
 e

sti
m

at
es

, p
re

vio
us

 e
sti

m
at

es
 

an
d/

or
 m

ine
 p

ro
du

cti
on

 re
co

rd
s a

nd
 w

he
th

er
 th

e 
M

ine
ra

l 
Re

so
ur

ce
 e

sti
m

at
e 

ta
ke

s a
pp

ro
pr

iat
e 

ac
co

un
t o

f s
uc

h 
da

ta
. 

 
Th

e 
as

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 re

co
ve

ry
 o

f b
y-

pr
od

uc
ts.

 
 

Es
tim

at
ion

 o
f d

ele
te

rio
us

 e
lem

en
ts 

or
 o

th
er

 n
on

-g
ra

de
 

va
ria

ble
s o

f e
co

no
m

ic 
sig

nif
ica

nc
e 

(e
g 

su
lph

ur
 fo

r a
cid

 
m

ine
 d

ra
ina

ge
 ch

ar
ac

te
ris

at
ion

). 
 

In
 th

e 
ca

se
 o

f b
loc

k m
od

el 
int

er
po

lat
ion

, t
he

 b
loc

k s
ize

 in
 

re
lat

ion
 to

 th
e 

av
er

ag
e 

sa
m

ple
 sp

ac
ing

 a
nd

 th
e 

se
ar

ch
 

em
plo

ye
d.

 
 

An
y a

ss
um

pt
ion

s b
eh

ind
 m

od
ell

ing
 o

f s
ele

cti
ve

 m
ini

ng
 

un
its

. 
 

An
y a

ss
um

pt
ion

s a
bo

ut
 co

rre
lat

ion
 b

et
we

en
 va

ria
ble

s. 
 

De
sc

rip
tio

n 
of

 h
ow

 th
e 

ge
olo

gic
al 

int
er

pr
et

at
ion

 w
as

 
us

ed
 to

 co
nt

ro
l th

e 
re

so
ur

ce
 e

sti
m

at
es

. 
 

Di
sc

us
sio

n 
of

 b
as

is 
fo

r u
sin

g 
or

 n
ot

 u
sin

g 
gr

ad
e 

cu
ttin

g 
or

 ca
pp

ing
. 

 
Th

e 
pr

oc
es

s o
f v

ali
da

tio
n,

 th
e 

ch
ec

kin
g 

pr
oc

es
s u

se
d,

 
th

e 
co

m
pa

ris
on

 o
f m

od
el 

da
ta

 to
 d

rill
ho

le 
da

ta
, a

nd
 u

se
 

of
 re

co
nc

ilia
tio

n 
da

ta
 if 

av
ail

ab
le.

 

 
Th

e 
M

C
C

 g
eo

lo
gi

ca
l c

om
pu

te
r 

m
od

el
 w

as
 b

ui
lt 

us
in

g 
M

in
ex

 s
of

tw
ar

e 
(v

er
si

on
 6

.5
.2

). 
Th

e 
m

od
el

 w
as

 g
en

er
at

ed
 u

si
ng

 M
in

ex
 p

ro
pr

ie
ta

ry
 g

ro
w

th
 a

lg
or

ith
m

s.
 D

ril
lh

ol
e 

da
ta

 w
as

 u
se

d 
to

 
co

nt
ro

l 
th

e 
m

od
el

 a
nd

 t
he

re
 i

s 
en

ou
gh

 d
at

a 
w

ith
in

 a
nd

 o
ut

si
de

 t
he

 l
ea

se
 t

o 
av

oi
d 

ex
tra

po
la

tio
n 

fo
r R

es
ou

rc
e 

es
tim

at
io

n.
 R

es
ou

rc
e 

es
tim

at
io

n 
w

as
 d

on
e 

in
 M

in
ex

 u
si

ng
 v

er
tic

al
 

si
de

d 
po

ly
go

ns
, s

ea
m

 th
ic

kn
es

s 
an

d 
in

 s
itu

 d
en

si
ty

.  

 
In

 s
itu

 d
en

si
ty

 g
rid

s 
w

er
e 

pr
od

uc
ed

 a
t a

n 
es

tim
at

ed
 in

 s
itu

 m
oi

st
ur

e 
of

 6
%

.  

 
St

ru
ct

ur
al

 a
nd

 q
ua

lit
y 

gr
id

s 
w

er
e 

ge
ne

ra
te

d 
us

in
g 

20
 m

 m
es

h 
si

ze
 m

es
h 

si
ze

.  

 
N

o 
as

su
m

pt
io

ns
 a

re
 m

ad
e 

re
ga

rd
in

g 
by

-p
ro

du
ct

s.
  

 
R

es
ou

rc
e 

cl
as

si
fic

at
io

n 
an

d 
es

tim
at

es
 a

re
 li

m
ite

d 
an

d 
ba

se
d 

en
tir

el
y 

on
 d

ril
lh

ol
e 

da
ta

 a
nd

 
su

pp
or

te
d 

by
 e

xi
st

in
g 

da
ta

 o
ut

si
de

 M
C

C
. 

R
es

ou
rc

es
 w

er
e 

m
os

tly
 e

xt
en

de
d 

to
 l

ea
se

 
bo

un
da

rie
s 

as
 d

ril
lh

ol
es

 a
nd

 e
xi

st
in

g 
m

in
e 

op
er

at
io

ns
 in

te
rs

ec
te

d 
an

d 
ta

rg
et

 th
e 

U
la

n 
se

am
 

w
ith

in
 a

nd
 o

ut
si

de
 th

e 
M

C
C

 b
ou

nd
ar

ie
s.

 In
fe

rr
ed

 a
nd

 In
di

ca
te

d 
R

es
ou

rc
es

 o
n 

th
e 

w
es

te
rn

 
ed

ge
 o

f O
C

3 
an

d 
to

 th
e 

w
es

t o
f E

L7
07

3 
w

er
e 

no
t e

xt
en

de
d 

be
yo

nd
 th

e 
la

st
 d

ril
lh

ol
e 

du
e 

to
 

th
e 

la
ck

 o
f d

at
a 

to
 lo

ca
te

 th
e 

se
am

 s
ub

cr
op

 a
nd

 d
ef

in
e 

se
am

 c
on

tin
ui

ty
 a

nd
 c

ha
ra

ct
er

, w
hi

ch
 

ca
n 

ra
pi

dl
y 

ch
an

ge
 d

ue
 to

 p
ro

xi
m

ity
 to

 th
e 

ed
ge

 o
f t

he
 b

as
in

.  

 
N

o 
co

al
 q

ua
lit

y 
cu

t-o
ffs

 w
er

e 
us

ed
 h

ow
ev

er
 t

he
 A

2 
pl

y 
is

 e
xc

lu
de

d 
fro

m
 t

he
 R

es
ou

rc
e 

Es
tim

at
e 

on
 a

cc
ou

nt
 o

f 
qu

al
ity

. 
 A

2 
pl

ie
s 

ha
ve

 p
re

vi
ou

sl
y 

be
en

 m
in

ed
 a

nd
 r

ep
or

te
d 

as
 a

 
R

es
ou

rc
es

, h
ow

ev
er

 c
ur

re
nt

ly
 th

e 
op

er
at

io
n 

re
m

ov
es

 it
 a

s 
w

as
te

.  
Th

e 
re

m
ai

ni
ng

 U
la

n 
se

am
 

pl
ie

s 
ar

e 
m

in
ed

 in
 th

e 
op

en
 c

ut
 p

its
 a

nd
 th

e 
qu

al
ity

 o
f t

he
 p

lie
s 

m
ea

ns
 th

at
 a

pp
ly

in
g 

a 
ty

pi
ca

l 
qu

al
ity

 c
ut

-o
ff 

w
ou

ld
 h

av
e 

no
 m

at
er

ia
l i

m
pa

ct
 o

n 
th

e 
R

es
ou

rc
e 

Es
tim

at
e.

  

 
Th

e 
pr

oc
es

s 
us

ed
 b

y 
th

e 
pr

ev
io

us
 C

om
pe

te
nt

 P
er

so
n 

to
 d

ev
el

op
 th

e 
20

17
 g

eo
lo

gi
ca

l m
od

el
 

us
ed

 t
o 

es
tim

at
e 

R
es

ou
rc

es
 w

as
 t

o 
lo

ad
 a

ll 
dr

illh
ol

e 
da

ta
 i

nt
o 

a 
M

in
ex

 d
at

ab
as

e 
af

te
r 

va
lid

at
io

n 
of

 s
ea

m
 d

ep
th

 in
te

rv
al

s 
an

d 
co

rr
el

at
io

n 
ha

s 
be

en
 u

nd
er

ta
ke

n 
w

ith
 g

eo
ph

ys
ic

al
 

lo
gs

. S
ea

m
 a

nd
 s

am
pl

e 
st

at
is

tic
s 

re
po

rts
, c

ro
ss

 s
ec

tio
ns

 a
nd

 p
lo

ts
 w

ith
 d

ril
lh

ol
e 

an
no

ta
tio

ns
 

fo
r e

ac
h 

se
am

 th
ro

ug
h 

th
e 

de
po

si
t a

re
 o

ut
pu

t f
ro

m
 M

in
ex

 a
nd

 re
vi

ew
ed

. A
t t

he
 e

nd
 o

f 2
01

5 
th

e 
en

tir
e 

da
ta

ba
se

 w
as

 re
vi

ew
ed

 a
nd

 s
ea

m
s 

ab
ov

e 
th

e 
U

la
n 

se
am

 w
er

e 
co

rr
el

at
ed

.  
R

PM
 

re
vi

ew
ed

 th
e 

dr
illh

ol
e 

da
ta

ba
se

 a
nd

 a
 s

el
ec

tio
n 

of
 th

e 
dr

illh
ol

e 
re

co
rd

s 
in

 o
rd

er
 to

 u
nd

er
st

an
d 

an
d 

va
lid

at
e 

th
e 

dr
ill

ho
le

 d
at

a.
   

 
R

ec
on

ci
lia

tio
n 

w
ith

 p
re

vi
ou

s 
es

tim
at

es
 a

nd
 m

in
e 

pr
od

uc
tio

n 
w

as
 c

om
pl

et
ed

 a
nd

 th
e 

re
su

lts
 

su
pp

or
t t

he
 c

on
fid

en
ce

 in
 th

e 
R

es
ou

rc
e.

 R
es

ou
rc

e 
es

tim
at

es
 a

re
 c

om
pl

et
ed

 u
si

ng
 m

in
ed

 o
ut

 
su

rv
ey

ed
 to

po
gr

ap
hy

 a
s 

at
 3

0 
Ju

ne
 2

01
8.

  C
om

pa
ris

on
 w

ith
 re

ce
nt

 e
xp

lo
ra

tio
n 

su
pp

or
ts

 th
e 

– III-375 –



APPENDIX III  COMPETENT PERSON’S REPORT

 

C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

O
pe

n 
C

ut
 

U
nd

er
gr

ou
nd

 
co

nc
lu

si
on

 t
ha

t 
an

y 
fu

tu
re

 e
xp

lo
ra

tio
n 

w
ill 

ha
ve

 m
in

im
al

 im
pa

ct
 o

n 
th

e 
cu

rr
en

t 
R

es
ou

rc
e 

es
tim

at
e 

du
e 

to
 th

e 
co

ns
is

te
nt

 n
at

ur
e 

of
 th

e 
U

la
n 

se
am

. A
ls

o 
th

e 
bu

lk
 o

f t
he

 R
es

ou
rc

e 
is

 
co

nt
ai

ne
d 

w
ith

in
 t

he
 M

ea
su

re
d 

an
d 

In
di

ca
te

d 
cl

as
si

fic
at

io
ns

 w
ith

 la
rg

e 
am

ou
nt

 o
f 

co
nt

ro
l 

fro
m

 c
lo

se
 s

pa
ce

d 
dr

illh
ol

e 
da

ta
 a

nd
 u

nl
ik

el
y 

to
 c

ha
ng

e 
w

ith
 n

ew
 d

at
a.

  

M
ois

tu
re

 
 

W
he

th
er

 th
e 

to
nn

ag
es

 a
re

 e
sti

m
at

ed
 o

n 
a 

dr
y b

as
is 

or
 

wi
th

 n
at

ur
al 

m
ois

tu
re

, a
nd

 th
e 

m
et

ho
d 

of
 d

et
er

m
ina

tio
n 

of
 th

e 
m

ois
tu

re
 co

nt
en

t. 

 
C

oa
l R

es
ou

rc
es

 w
er

e 
re

po
rte

d 
at

 in
 s

itu
 m

oi
st

ur
e 

of
 6

%
. T

hi
s 

w
as

 b
as

ed
 o

n 
kn

ow
le

dg
e 

of
 

th
e 

co
al

 in
 th

e 
ar

ea
 a

nd
 c

ur
re

nt
 o

pe
ra

tio
ns

. O
th

er
 c

oa
l q

ua
lit

y 
pa

ra
m

et
er

s 
w

er
e 

re
po

rte
d 

at
 

ai
r d

rie
d 

ba
si

s 
(a

db
). 

 

Cu
t-o

ff 
pa

ra
m

et
er

s 
 

Th
e 

ba
sis

 o
f t

he
 a

do
pt

ed
 cu

t-o
ff 

gr
ad

e(
s)

 o
r q

ua
lity

 
pa

ra
m

et
er

s a
pp

lie
d.

 
 

Th
e 

sm
al

l R
es

ou
rc

es
 a

ss
oc

ia
te

d 
w

ith
 th

e 
M

oo
rla

be
n 

an
d 

G
le

n 
D

av
ie

s 
se

am
 is

 o
nl

y 
in

cl
ud

ed
 

in
 th

e 
R

es
ou

rc
e 

Es
tim

at
e 

w
he

re
 th

e 
se

am
s 

ar
e 

co
al

es
ce

d 
an

d 
ha

ve
 a

 th
ic

kn
es

s 
of

 a
ro

un
d 

3.
0m

.  

 
N

o 
co

al
 q

ua
lit

y 
or

 th
ic

kn
es

s 
cu

t-o
ff 

pa
ra

m
et

er
s 

w
er

e 
ap

pl
ie

d 
to

 th
e 

U
la

n 
se

am
 (a

pa
rt 

fro
m

 
ex

cl
ud

in
g 

th
e 

A2
 p

ly
) 

on
 th

e 
ba

si
s 

th
at

 th
e 

se
am

 is
 th

ic
k 

an
d 

qu
al

ity
 u

ni
fo

rm
 a

nd
 a

pp
ly

in
g 

re
as

on
ab

le
 c

ut
-o

ffs
 fo

r t
hi

ck
ne

ss
 o

r q
ua

lit
y 

w
ou

ld
 h

av
e 

no
 m

at
er

ia
l i

m
pa

ct
 o

n 
th

e 
R

es
ou

rc
e 

Es
tim

at
e.

  

M
ini

ng
 fa

cto
rs
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r 
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su

m
pt

ion
s 

 
As

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
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le 
m

ini
ng

 m
et

ho
ds

, 
m

ini
m
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 m

ini
ng

 d
im

en
sio

ns
 a

nd
 in

te
rn

al 
(o

r, 
if 

ap
pli

ca
ble

, e
xte

rn
al)

 m
ini

ng
 d

ilu
tio

n.
 It
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 a

lw
ay

s 
ne

ce
ss

ar
y a

s p
ar

t o
f t

he
 p

ro
ce

ss
 o

f d
et

er
m

ini
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le 
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pe
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l e
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ic 
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r p

ot
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ng

 m
et

ho
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, b
ut

 th
e 
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m
pt

ion
s m
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e 
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ga

rd
ing

 m
ini

ng
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et
ho

ds
 a

nd
 

pa
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m
et

er
s w

he
n 

es
tim

at
ing

 M
ine

ra
l R

es
ou

rc
es

 m
ay

 n
ot

 
alw

ay
s b

e 
rig

or
ou

s. 
W

he
re

 th
is 

is 
th

e 
ca

se
, t

his
 sh

ou
ld 
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 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
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 o

f t
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m

ini
ng

 a
ss

um
pt

ion
s m
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e.

 

 
M

C
C

 c
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in
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an
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iv
e 
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 c
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pe
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n 
m
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in

g 
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U
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n 
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nd
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s 
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m
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en
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d 
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un
d 
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l o
pe

ra
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of
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M
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C
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 c
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de
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pe

n 
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t p
ot

en
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 d
ep
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f c
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l R
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ou
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es
 fo
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t p
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la

n 
se
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1)
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nl
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re
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an
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m

 d
ep
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 c
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d 
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 o

nl
y 
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m
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f m
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 c
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ho
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 c
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 c
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C
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pe
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tio
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 c
ur

re
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 o
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y 

a 
po

rti
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 o
f t
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la
n 

se
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W
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 m
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 u
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e 
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w
al

l, 
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w
ev
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e 
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st
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ea
m

 c
ou
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 b

e 
m

in
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y 
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at
in

g 
To

p 
C
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l C
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in

g.
 

 
O

th
er

 s
ea

m
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e 
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U

la
n 

se
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 p
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se
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in
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si

t b
ut
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nl
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M
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en
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nd

 
G

le
n 

D
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m

s 
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e 
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id

er
ed
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rc
e 
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e 
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ea
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 th
e 
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 c
ut
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it 

O
C
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w

he
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e 
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o 

se
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d 
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at

el
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s 
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po
rt 
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id
er
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e 
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o 

se
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ou
rc
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 d

ue
 to
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 o
f q

ua
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r d
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e 
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m
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r p
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m
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al 
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s p
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f d
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r 
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al 
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ic 
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r p
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m

et
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gic
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m

et
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s r
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 p
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er
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e 
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 re
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ine

ra
l R

es
ou

rc
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 m
ay

 n
ot

 a
lw

ay
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e 
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or
ou

s. 
W

he
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 th
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, t
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ld 

be
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d 
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of
 th
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he

 m
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all
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N

o 
m
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rg
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 a
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um
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C
C

 c
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re
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ly
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ra
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s 

th
e 
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ll 

U
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n 
se

am
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nd
 

be
ne

fic
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te
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to
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ce
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rt 

th
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m
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 p
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ar
ke

t s
pe

ci
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at
io
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 C
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su
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s m
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e.
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vir

on
m

en
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r 
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su
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pt

ion
s 

 
As

su
m

pt
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s m
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e 
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 p

os
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pr
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es
s r
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e 
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pt
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s. 
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is 
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ay

s n
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sa

ry
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ar
t o

f t
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 p
ro

ce
ss

 o
f d

et
er

m
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ng
 re
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ab
le 

pr
os

pe
cts

 fo
r e

ve
nt

ua
l e

co
no

m
ic 

ex
tra

cti
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 to
 co

ns
ide

r 
th

e 
po

te
nt

ial
 e

nv
iro

nm
en

ta
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pa
cts

 o
f t

he
 m

ini
ng

 a
nd

 
pr

oc
es

sin
g 

op
er

at
ion

. W
hil

e 
at

 th
is 

sta
ge

 th
e 

de
te

rm
ina

tio
n 

of
 p

ot
en

tia
l e

nv
iro

nm
en
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l im

pa
cts
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pa
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cu
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ly 

fo
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en
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lds
 p

ro
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m

ay
 n

ot
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lw
ay

s b
e 
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an

ce
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 th
e 
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s o
f e
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ly 
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n 
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e 
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ld 
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d.
 

W
he

re
 th
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e 
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pe
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av
e 

no
t b
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n 
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ide
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d 
th
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sh

ou
ld 
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 re
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d 
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n 
ex

pla
na

tio
n 

of
 th

e 
en

vir
on

m
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ta
l a
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ion

s m
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Ya

nc
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l A
us

tra
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 m
ai

nt
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 t

he
 M

C
C

 a
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a 
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m
pl

yi
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 w
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 a
ll 

m
in

in
g 

an
d 

en
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en
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l 
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s 

pe
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in
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e 
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nt
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Th

er
e 
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e 

no
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no
w

n 
im

pe
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m
en
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 fo

r m
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in
g 
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C
C

.  

Bu
lk 

de
ns

ity
 

 
W

he
th

er
 a

ss
um

ed
 o

r d
et

er
m

ine
d.

 If
 a

ss
um

ed
, t

he
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is 

fo
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pt
ion

s. 
If 

de
te

rm
ine

d,
 th

e 
m

et
ho

d 
us

ed
, 

wh
et

he
r w

et
 o

r d
ry

, t
he

 fr
eq

ue
nc

y o
f t

he
 m

ea
su

re
m

en
ts,

 
th

e 
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tu
re

, s
ize

 a
nd

 re
pr
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en

ta
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en
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s o
f t

he
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m
ple

s. 
 

Th
e 
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lk 
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 fo

r b
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er
ial

 m
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t h
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en
 

m
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 m
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ho
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de
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at
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 a
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 fo

r v
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 (v
ug
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po

ro
sit

y, 
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c)
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tu

re
 a

nd
 d
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re

nc
es

 
be
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n 
ro

ck
 a

nd
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lte
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tio
n 
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ne

s w
ith

in 
th

e 
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po
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pt
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s f
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ulk

 d
en

sit
y e
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m
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d 
in 

th
e 
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ro

ce
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 o
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 d
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nt
 m
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s. 

 
R

el
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e 

de
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R
D

) 
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en
 d

et
er

m
in

ed
 in

 m
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se

d 
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m
pl
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 o

n 
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ir 
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y 
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si

s 
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in
g 
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ra
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an
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rd
s.
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D
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 th

en
 a
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te
d 

to
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 s
itu

 m
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st
ur

e 
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s 
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g 
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es
to
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& 

S
an

de
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at
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n 
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n 
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at
ed
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 s
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 m
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st

ur
e 

of
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%
.  
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ica

tio
n 

 
Th

e 
ba
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 fo

r t
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ica

tio
n 

of
 th

e 
M
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l R
es

ou
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o 

va
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nf
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e 

ca
te
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rie

s. 
 

W
he

th
er

 a
pp

ro
pr

iat
e 

ac
co

un
t h
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 b

ee
n 

ta
ke

n 
of

 a
ll 

re
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an
t f

ac
to

rs
 (i

e 
re

lat
ive

 co
nf

ide
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e 
in 
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nn
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e/
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e 
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tim
at

ion
s, 
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lia
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ity

 o
f in

pu
t d

at
a,

 co
nf

ide
nc

e 
in 

co
nt

inu
ity

 o
f g

eo
log

y a
nd

 m
et

al 
va

lue
s, 
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ali

ty,
 q

ua
nt

ity
 

an
d 

dis
tri

bu
tio

n 
of

 th
e 

da
ta

). 
 

W
he

th
er

 th
e 
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su

lt a
pp

ro
pr

iat
ely

 re
fle

cts
 th

e 
Co

m
pe

te
nt

 
Pe

rs
on

’s 
vie

w 
of

 th
e 

de
po

sit
. 

 
Th

e 
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m
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na
tio

n 
of
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ll 
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is

tin
g 

da
ta

 w
ith

in
 a

nd
 o

ut
si

de
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C
C

 in
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ud
in

g 
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gi
on

al
 d

ril
lh

ol
e 

da
ta

 
as

 w
el

l 
as

 s
ur

ro
un

di
ng

 m
in

es
 (

U
la

n 
an

d 
W

ilp
in
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ng

) 
co

nf
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s 
th

e 
pr

es
en

ce
 o

f 
a 

ve
ry

 
co

ns
is

te
nt

 U
la

n 
se

am
 a

cr
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s 
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e 
ar

ea
.  

- 
M

ea
su

re
d 

R
es

ou
rc

es
 –

 s
up

po
rte

d 
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 d
ril

lh
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es
 a

pp
ro
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m
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el

y 
50
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m
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pa

rt 
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t u
p 

to
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0 

m
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rt 
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th
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 n
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). 

Th
e 
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te
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e 
an

d 
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lit
y 

of
 th

e 
U

la
n 
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am
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in

g 
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ic
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at

io
n 

an
d 
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ow

le
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e 
of

 n
ei
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ur
in

g 
op

er
at

io
ns

 
pr

ov
id

es
 c

on
fid

en
ce

 in
 M

ea
su

re
d 

st
at

us
 R

es
ou

rc
es

.  
- 

In
di

ca
te

d 
R

es
ou

rc
e 

– 
m

ai
nl

y 
to

w
ar

ds
 th

e 
ed

ge
 o

f t
he

 le
as

e 
w

he
re

 th
er

e 
is

 s
up

po
rti

ng
 

da
ta

 o
ut

si
de

 th
e 

M
C

C
 te

ne
m

en
ts

. C
la

ss
ifi

ca
tio

n 
su

pp
or

te
d 

by
 d

ril
lh

ol
es

 u
p 

to
 1

.2
 k

m
.  

- 
In

fe
rr

ed
 R

es
ou

rc
es

 –
 s

up
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rte
d 

by
 d

ril
lh

ol
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 u
p 

to
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m

 a
pa

rt.
 In

fe
rr

ed
 R

es
ou

rc
es

 e
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st
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 th

e 
ed

ge
s 

of
 th

e 
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e,

 c
la

ss
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ed
 u

si
ng
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a 
ou
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e 
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e 
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C
C
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ne

m
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 to
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en
d 

R
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e 
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e 
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un
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s.
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 c
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 d
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 d
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ra
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R
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e 
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 e
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 th
e 

A
1 

P
ly

 o
n 
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ea

s 
w
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ep
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ov
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 d
ue
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g 
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l b
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d 
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 p
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e 
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 c
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re
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s o
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 C
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od
uc

tio
n 

dr
illi

ng
. 

 
Th

e 
m

ajo
r a

ss
um

pt
ion

s m
ad

e 
an

d 
M

ine
ra

l R
es

ou
rc

e 
m

od
el 

us
ed

 fo
r p

it a
nd

 st
op

e 
op

tim
isa

tio
n 

(if
 a

pp
ro

pr
iat

e)
. 

 
Th

e 
m

ini
ng

 d
ilu

tio
n 

fa
cto

rs
 u

se
d.

 
 

Th
e 

m
ini

ng
 re

co
ve

ry
 fa

cto
rs

 u
se

d.
 

 
An

y m
ini

m
um

 m
ini

ng
 w

idt
hs

 u
se

d.
 

 
Th

e 
m

an
ne

r i
n 

wh
ich

 In
fe

rre
d 

M
ine

ra
l R

es
ou

rc
es

 a
re

 
ut

ilis
ed

 in
 m

ini
ng

 st
ud

ies
 a

nd
 th

e 
se

ns
itiv

ity
 o

f t
he

 
ou

tco
m

e 
to

 th
eir

 in
clu

sio
n.

 
 

Th
e 

inf
ra

str
uc

tu
re

 re
qu

ire
m

en
ts 

of 
th

e 
se

lec
te

d 
m

ini
ng

 
m

et
ho

ds
. 

 
Th

e 
O

C
 m

in
in

g 
m

et
ho

d 
at

 M
oo

la
rb

en
 o

pe
n 

cu
t i

s 
co

nv
en

tio
na

l t
ru

ck
 a

nd
 e

xc
av

at
or

 w
ith

 
so

m
e 

do
ze

r a
ss

is
t o

n 
w

as
te

. T
he

 o
pe

ra
tin

g 
m

et
ho

d 
is

 w
el

l p
ro

ve
n 

an
d 

su
ita

bl
e 

fo
r 

th
e 

na
tu

re
 o

f t
he

 d
ep

os
it.

 

 
Pi

t 
sl

op
es

 
ar

e 
ba

se
d 

on
 

pr
ac

tic
al

 
an

d 
ge

ot
ec

hn
ic

al
 c

rit
er

ia
 w

hi
ch

 in
cl

ud
e 

12
 –

 1
5 

m
 b

er
m

 e
ve

ry
 4

5 
m

 v
er

tic
al

. 
Pi

t 
w

al
ls

 a
re

 
ty

pi
ca

lly
 p

re
-s

pl
it 

w
ith

 th
e 

ex
ce

pt
io

n 
of

 p
al

eo
 

ch
an

ne
l a

re
as

 a
t 

O
C

2 
w

he
re

 a
n 

ad
di

tio
na

l 
be

rm
 is

 re
qu

ire
d 

50
 m

 a
bo

ve
 th

e 
co

al
.  

 
Th

e 
m

in
in

g 
fa

ct
or

s 
ar

e 
ba

se
d 

on
 

re
co

nc
ilia

tio
ns

 o
f p

ro
du

ct
io

n 
be

tw
ee

n 
20

13
 

an
d 

20
17

. A
ss

um
pt

io
ns

 u
se

d 
w

er
e:

 

- 
M

in
im

um
 c

oa
l m

in
in

g 
th

ic
kn

es
s 

of
 0

.3
 

m
; 

- 
O

ve
ra

ll 
m

in
in

g 
lo

ss
 o

f 1
%

; 
- 

Lo
ss

 a
nd

 D
ilu

tio
n:

 
 

co
al

 ro
of

 lo
ss

 o
f 0

.0
55

 m
; 

 
co

al
 fl

oo
r l

os
s 

of
 0

.0
55

 m
; 

 
co

al
 ro

of
 d

ilu
tio

n 
of

 0
.0

55
 m

; 
 

co
al

 fl
oo

r d
ilu

tio
n 

of
 0

.0
55

 m
; a

nd
 

- 
Th

e 
qu

al
ity

 
of

 
di

lu
tin

g 
m

at
er

ia
l 

is
 

re
la

tiv
e 

de
ns

ity
 o

f 2
.4

 t/
m

3 , 
an

d 
as

h 
of

 
76

%
 (a

d)
. 

 
In

 s
itu

 m
oi

st
ur

e 
as

su
m

ed
 t

o 
be

 1
1 

- 
14

%
. 

R
O

M
 m

oi
st

ur
e 

is
 a

ss
um

ed
 t

o 
be

 9
.5

%
. 

W
as

he
d 

m
oi

st
ur

e 
is

 a
ss

um
ed

 to
 b

e 
11

.5
%

. 

 
A1

 re
co

ve
ry

 o
f 5

5%
 a

nd
 a

dd
iti

on
al

 a
sh

 1
3%

.  

 
EL

W
 re

co
ve

ry
 o

f 9
0%

. 

 
W

S1
L 

re
co

ve
ry

, t
ot

al
 m

oi
st

ur
e 

of
: 

- 
O

C
1 

= 
98

%
 a

nd
 6

.1
%

; 
- 

O
C

2 
= 

98
%

 a
nd

 6
.5

%
; 

- 
O

C
3 

= 
93

%
 a

nd
 6

.5
%

; a
nd

 

lo
ng

w
al

l 
ex

tra
ct

io
n 

w
ith

 c
on

tin
uo

us
 m

in
er

 
de

ve
lo

pm
en

t. 

 
G

eo
te

ch
ni

ca
l s

tu
di

es
 w

er
e 

us
ed

 to
 s

up
po

rt 
th

e 
m

in
e 

la
yo

ut
 p

ar
am

et
er

s.
  

 
Th

e 
m

in
in

g 
fa

ct
or

s 
us

ed
 w

er
e:

 

- 
D

ev
el

op
m

en
t r

oa
dw

ay
s 

5.
4 

m
 w

id
e 

by
 

3.
4 

m
 h

ig
h 

- 
Lo

ng
w

al
l 

op
er

at
in

g 
he

ig
ht

 
3.

0 
m

 
-  

3.
4 

m
 

- 
Lo

ng
w

al
l p

an
el

 w
id

th
 2

50
 m

 - 
30

0 
m

 
- 

It 
is

 a
ss

um
ed

 th
at

 a
 c

om
bi

ne
d 

av
er

ag
e 

of
 1

00
 m

m
 o

f i
n 

si
tu

 w
or

ki
ng

 s
ec

tio
n 

w
ill

 
be

 lo
st

 f
ro

m
 t

he
 r

oo
f 

an
d 

flo
or

 o
f 

th
e 

m
in

ea
bl

e 
co

al
 

se
ct

io
ns

 
du

rin
g 

de
ve

lo
pm

en
t a

nd
 lo

ng
w

al
l e

xt
ra

ct
io

n;
 

- 
It 

is
 

as
su

m
ed

 
th

at
 

an
 

av
er

ag
e 

of
  

50
 m

m
 o

f 
hi

gh
er

 a
sh

 m
at

er
ia

l 
w

ill 
be

 
m

in
ed

 w
ith

 b
ot

h 
th

e 
ro

of
 a

nd
 th

e 
flo

or
 

of
 t

he
 c

oa
l s

ea
m

 d
ur

in
g 

de
ve

lo
pm

en
t 

an
d 

lo
ng

w
al

l 
op

er
at

io
ns

, 
th

er
eb

y 
di

lu
tin

g 
th

e 
in

 s
itu

 c
oa

l q
ua

lit
y.

 
- 

Th
e 

qu
al

ity
 d

ef
au

lts
 a

ss
ig

ne
d 

to
 t

he
 

U
G

1 
ro

of
 w

er
e 

as
su

m
ed

 to
 b

e 
re

la
tiv

e 
de

ns
ity

 o
f 1

.6
4 

t/m
3 , 

as
h 

of
 4

4%
; 

- 
Th

e 
qu

al
ity

 d
ef

au
lts

 a
ss

ig
ne

d 
to

 t
he

 
U

G
1 

flo
or

 w
er

e 
as

su
m

ed
 to

 b
e 

re
la

tiv
e 

de
ns

ity
 o

f 1
.5

1 
t/m

3 , 
as

h 
of

 3
0%

; 
- 

Th
e 

qu
al

ity
 d

ef
au

lts
 a

ss
ig

ne
d 

to
 t

he
 

U
G

4 
ro

of
 w

er
e 

as
su

m
ed

 to
 b

e 
re

la
tiv

e 
de

ns
ity

 o
f 1

.4
7 

t/m
3 , 

as
h 

of
 2

4%
; 

- 
Th

e 
qu

al
ity

 d
ef

au
lts

 a
ss

ig
ne

d 
to

 t
he

 
U

G
4 

flo
or

 w
er

e 
as

su
m

ed
 to

 b
e 

re
la

tiv
e 

de
ns

ity
 o

f 1
.5

6 
t/m

3 , 
as

h 
of

 3
4%

; 
- 

Th
e 

qu
al

ity
 d

ef
au

lts
 a

ss
ig

ne
d 

to
 t

he
 

U
G

2 
ro

of
 w

er
e 

as
su

m
ed

 to
 b

e 
re

la
tiv

e 
de

ns
ity

 o
f 1

.6
2 

t/m
3 , 

as
h 

of
 4

2%
; 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

O
pe

n 
C

ut
 

U
nd

er
gr

ou
nd

 
- 

O
C

4 
= 

97
%

 a
nd

 6
.1

%
. 

 
W

S2
L 

re
co

ve
ry

 a
nd

 to
ta

l m
oi

st
ur

e 
of

: 

- 
O

C
1 

= 
98

%
 a

nd
 7

.5
%

; 
- 

O
C

2 
= 

98
%

 a
nd

 8
.3

%
; 

- 
O

C
3 

= 
95

%
 a

nd
 8

.3
%

; a
nd

 
- 

O
C

4 
= 

98
%

 a
nd

 7
.5

%
. 

 
W

S1
L 

di
lu

tio
n 

of
 -0

.9
%

. 

 
W

S2
L 

di
lu

tio
n 

of
 1

.4
%

. 

 
In

fe
rr

ed
 R

es
ou

rc
es

 a
re

 n
ot

 in
cl

ud
ed

 in
 t

he
 

es
tim

at
e 

of
 

C
oa

l 
R

es
er

ve
s.

 
In

fe
rr

ed
 

R
es

ou
rc

es
 a

re
 in

cl
ud

ed
 in

 th
e 

Li
fe

 o
f M

in
e 

Pl
an

 h
ow

ev
er

 R
PM

 a
nt

ic
ip

at
e 

th
at

 e
xc

lu
si

on
 

of
 

th
is

 
co

al
 

w
ou

ld
 

no
t 

im
pa

ct
 

on
 

th
e 

ou
tc

om
es

 o
f t

he
 s

tu
dy

.  

- 
Th

e 
qu

al
ity

 d
ef

au
lts

 a
ss

ig
ne

d 
to

 t
he

 
U

G
2 

flo
or

 w
er

e 
as

su
m

ed
 to

 b
e 

re
la

tiv
e 

de
ns

ity
 o

f 1
.5

4 
t/m

3 , 
as

h 
of

 3
1%

; 
- 

R
el

at
iv

e 
de

ns
ity

 d
at

a 
in

 th
e 

ge
ol

og
ic

al
 

m
od

el
 i

s 
ba

se
d 

on
 a

ss
um

ed
 i

n-
si

tu
 

m
oi

st
ur

e 
of

 6
%

, 
w

hi
le

 a
ll 

qu
al

iti
es

 a
re

 
ba

se
d 

on
 a

ir-
dr

ie
d 

m
oi

st
ur

e 
gr

id
de

d 
va

lu
es

; 
- 

Pr
es

to
n 

& 
S

an
de

rs
 h

as
 b

ee
n 

us
ed

 in
 

th
e 

es
tim

at
io

n 
of

 in
 s

itu
 m

oi
st

ur
e;

 a
nd

 
- 

R
PM

 h
as

 a
ss

um
ed

 th
at

 R
O

M
 m

oi
st

ur
e 

w
ill 

be
 8

%
, a

nd
 p

ro
du

ct
 m

oi
st

ur
e 

w
ill 

be
 

9%
.  

 
In

fe
rr

ed
 R

es
ou

rc
es

 d
oe

s 
no

t e
xi

st
 w

ith
in

 th
e 

U
G

 L
O

M
 p

la
n 

fo
ot

pr
in

ts
. 

 
Al

l n
ec

es
sa

ry
 in

fra
st

ru
ct

ur
e 

is
 in

 p
la

ce
 a

nd
 o

pe
ra

tio
na

l f
or

 th
e 

cu
rr

en
t p

la
nn

ed
 o

pe
ra

tio
ns

. 
Ad

di
tio

na
l h

au
l r

oa
ds

 w
ill 

be
 re

qu
ire

d 
as

 th
e 

op
en

 c
ut

 m
in

e 
ad

va
nc

es
. 

M
et

all
ur

gic
al 

fa
cto

rs
 o

r 
as

su
m

pt
ion

s 

 
Th

e 
m

et
all

ur
gic

al 
pr

oc
es

s p
ro

po
se

d 
an

d 
th

e 
ap

pr
op

ria
te

ne
ss

 o
f t

ha
t p

ro
ce

ss
 to

 th
e 

sty
le 

of
 

m
ine

ra
lis

at
ion

. 
 

W
he

th
er

 th
e 

m
et

all
ur

gic
al 

pr
oc

es
s i

s w
ell

-te
ste

d 
te

ch
no

log
y o

r n
ov

el 
in 

na
tu

re
. 

 
Th

e 
na

tu
re

, a
m

ou
nt

 a
nd

 re
pr

es
en

ta
tiv

en
es

s o
f 

m
et

all
ur

gic
al 

te
st 

wo
rk

 u
nd

er
ta

ke
n,

 th
e 

na
tu

re
 o

f t
he

 
m

et
all

ur
gic

al 
do

m
ain

ing
 a

pp
lie

d 
an

d 
th

e 
co

rre
sp

on
din

g 
m

et
all

ur
gic

al 
re

co
ve

ry
 fa

cto
rs

 a
pp

lie
d.

 
 

An
y a

ss
um

pt
ion

s o
r a

llo
wa

nc
es

 m
ad

e 
fo

r d
ele

te
rio

us
 

ele
m

en
ts.

 
 

Th
e 

ex
ist

en
ce

 o
f a

ny
 b

ulk
 sa

m
ple

 o
r p

ilo
t s

ca
le 

te
st 

wo
rk

 
an

d 
th

e 
de

gr
ee

 to
 w

hic
h 

su
ch

 sa
m

ple
s a

re
 co

ns
ide

re
d 

re
pr

es
en

ta
tiv

e 
of

 th
e 

or
e 

bo
dy

 a
s a

 w
ho

le.
 

 
Fo

r m
ine

ra
ls 

th
at

 a
re

 d
ef

ine
d 

by
 a

 sp
ec

ific
at

ion
, h

as
 th

e 
or

e 
re

se
rv

e 
es

tim
at

ion
 b

ee
n 

ba
se

d 
on

 th
e 

ap
pr

op
ria

te
 

m
ine

ra
log

y t
o 

m
ee

t t
he

 sp
ec

ific
at

ion
s?

 

 
Al

l o
pe

n 
cu

t c
oa

l a
t M

oo
la

rb
en

 is
 w

as
he

d 
at

 
a 

de
di

ca
te

d 
C

H
P

P 
us

in
g 

de
ns

e 
m

ed
iu

m
 

cy
cl

on
es

, s
pi

ra
ls

 a
nd

 fr
ot

h 
flo

ta
tio

n.
 

 
Th

e 
co

al
 

pr
oc

es
si

ng
 

pl
an

t 
ha

s 
be

en
 

in
 

op
er

at
io

n 
fo

r 
si

x 
ye

ar
s 

an
d 

us
es

 s
ta

nd
ar

d 
in

du
st

ry
 te

ch
no

lo
gy

. 

 
Pr

o d
uc

t 
co

al
 

qu
an

tit
ie

s 
an

d 
qu

al
ity

 
is

 
es

tim
at

ed
 b

as
ed

 th
e 

re
su

lts
 o

f s
lim

 c
or

e 
te

st
 

w
or

k 
w

hi
ch

 is
 in

cl
ud

ed
 in

 th
e 

qu
al

ity
 m

od
el

. 
Th

e 
fo

llo
w

in
g 

fa
ct

or
s 

ar
e 

ap
pl

ie
d 

to
 

m
od

el
le

d 
yi

el
d 

an
d 

pr
od

uc
t a

sh
 to

 a
llo

w
 fo

r 
pl

an
t e

ffi
ci

en
ci

es
: 

- 
93

%
 y

ie
ld

 fa
ct

or
; a

nd
 

- 
1.

4%
 a

sh
 a

dd
iti

on
. 

 
W

as
he

d 
pr

od
uc

t 
m

oi
st

ur
e 

is
 

ba
se

d 
on

 
sh

ip
pi

ng
 

da
ta

 
co

lle
ct

ed
 

at
 

th
e 

po
rt 

of
 

N
ew

ca
st

le
. 

Fo
r 

th
e 

w
as

he
d 

op
en

 
cu

t 
pr

od
uc

ts
 th

e 
as

su
m

ed
 m

oi
st

ur
e 

is
: 

 
Al

l 
un

de
rg

ro
un

d 
co

al
 

at
 

M
oo

la
rb

en
 

by
pa

ss
es

 t
he

 C
H

PP
 a

nd
 i

s 
so

ld
 a

s 
an

 
un

w
as

he
d 

pr
od

uc
t. 

 
U

nd
er

gr
ou

nd
 R

O
M

 c
oa

l 
tra

ns
fe

rr
ed

 t
o 

th
e 

su
rfa

ce
 is

 d
el

iv
er

ed
 to

 a
 1

00
,0

00
 t 

R
O

M
 c

oa
l 

st
oc

kp
ile

 lo
ca

te
d 

to
 th

e 
no

rth
 o

f t
he

 b
ox

cu
t. 

C
oa

l f
ro

m
 th

e 
st

oc
kp

ile
 is

 tr
an

sf
er

re
d 

to
 th

e 
U

G
 p

ro
du

ct
 s

to
ck

pi
le

 v
ia

 s
ec

on
da

ry
 a

nd
 

te
rti

ar
y 

si
ze

rs
 a

t a
 n

om
in

al
 5

0 
m

m
 to

p 
si

ze
. 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

O
pe

n 
C

ut
 

U
nd

er
gr

ou
nd

 
- 

9.
5%

 fo
r W

S1
L 

an
d 

A
1;

 a
nd

 
- 

11
%

 fo
r W

S2
 a

nd
 E

LW
. 

 
Th

e 
si

x 
ye

ar
s 

of
 

op
er

at
io

na
l 

pl
an

t 
da

ta
 

su
pe

rs
ed

es
 b

ul
k 

sc
al

e 
te

st
 w

or
k.

   

 
N

o 
al

lo
w

an
ce

 h
as

 b
ee

n 
m

ad
e 

fo
r d

el
et

er
io

us
 e

le
m

en
ts

. 

En
vir

on
m

en
ta

l 
 

Th
e 

sta
tu

s o
f s

tu
die

s o
f p

ot
en

tia
l e

nv
iro

nm
en

ta
l im

pa
cts

 
of

 th
e 

m
ini

ng
 a

nd
 p

ro
ce

ss
ing

 o
pe

ra
tio

n.
 D

et
ail

s o
f w

as
te

 
ro

ck
 ch

ar
ac

te
ris

at
ion

 a
nd

 th
e 

co
ns

ide
ra

tio
n 

of
 p

ot
en

tia
l 

sit
es

, s
ta

tu
s o

f d
es

ign
 o

pt
ion

s c
on

sid
er

ed
 a

nd
, w

he
re

 
ap

pli
ca

ble
, t

he
 st

at
us

 o
f a

pp
ro

va
ls 

fo
r p

ro
ce

ss
 re

sid
ue

 
sto

ra
ge

 a
nd

 w
as

te
 d

um
ps

 sh
ou

ld 
be

 re
po

rte
d.

 

 
An

 E
nv

iro
nm

en
ta

l I
m

pa
ct

 S
ta

te
m

en
t h

as
 b

ee
n 
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 th
e 

co
re

 re
co

ve
rie

s 
w

er
e 

sa
tis

fa
ct

or
y 

(>
/=

 9
5%

) a
nd

 to
 a

ss
is

t w
ith

 c
or

re
la

tio
n 

of
 th

e 
va

rio
us

 s
ea

m
s 

pr
es

en
t. 

Al
l s

ur
fa

ce
 c

or
e 

ho
le

s 
an

d 
op

en
 h

ol
es

 u
se

d 
in

 th
e 

m
od

el
 h

av
e 

be
en

 g
eo

ph
ys

ic
al

ly
 l

og
ge

d.
 H

is
to

ric
al

ly
, 

(p
rio

r 
to

 2
00

7)
 g

eo
ph

ys
ic

al
 l

og
s 

w
er

e 
ac

qu
ire

d 
ei

th
er

 b
y 

W
oo

tm
ac

 o
r 

R
ut

he
rfo

rd
. 

Si
nc

e 
20

08
, 

m
os

t 
dr

illh
ol

es
 h

av
e 

be
en

 g
eo

ph
ys

ic
al

ly
 

lo
gg

ed
 b

y 
G

ro
un

ds
ea

rc
h 

Au
st

ra
lia

. 
R

eg
ul

ar
 c

al
ib

ra
tio

n 
of

 g
eo

ph
ys

ic
al

 l
og

gi
ng

 t
oo

ls
 i

s 
st

an
da

rd
 p

ra
ct

ic
e 

fo
r l

og
gi

ng
 c

om
pa

ni
es

. 

 
Al

l i
nt

ra
-m

in
e 

(IS
 s

er
ie

s)
 c

or
e 

ho
le

s 
w

er
e 

no
t g

eo
ph

ys
ic

al
ly

 lo
gg

ed
 h

ow
ev

er
 c

or
e 

re
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ve
ry
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co

rd
ed

 in
 lo

gg
in

g 
an

d 
co

re
 p

ho
to

s 
ta

ke
n.

 

Dr
illi

ng
 

te
ch

niq
ue

s 
 

Dr
ill 

typ
e 

(e
g 

co
re

, r
ev

er
se

 ci
rc

ula
tio

n,
 o

pe
n-

ho
le 

ha
m

m
er

, r
ot

ar
y a

ir 
bla

st,
 a

ug
er

, B
an

gk
a,

 so
nic

, e
tc)

 a
nd

 
de

ta
ils

 (e
g 

co
re

 d
iam

et
er

, t
rip

le 
or

 st
an

da
rd

 tu
be

, d
ep

th
 

of
 d

iam
on

d 
ta

ils
, f

ac
e-

sa
m

pli
ng

 b
it o

r o
th

er
 ty

pe
, w

he
th

er
 

co
re

 is
 o

rie
nt

ed
 a

nd
 if 

so
, b

y w
ha

t m
et

ho
d,

 e
tc)

. 

 
Bo

th
 w

ire
lin

e 
co

rin
g 

(H
Q

TT
 –

 6
1 

m
m

 d
ia

m
et

er
 a

nd
 N

M
LC

 –
 5

1.
8 

m
m

 d
ia

m
et

er
) 

an
d 

no
n-

co
re

 s
lim

 h
ol

e 
dr

illi
ng

 h
av

e 
be

en
 c

on
du
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ed

 a
cr

os
s 

th
e 

de
po

si
t. 

H
is

to
ric

al
ly

, W
M

L 
pr

im
ar

ily
 

us
ed

 r
ot

ar
y 

ai
r 

bl
as

t w
ith

 p
er

cu
ss

io
n 

ha
m

m
er

 b
its

 to
 d

ril
l t

he
 n

on
-c

or
e 

ho
le

s 
an

d 
th

e 
pr

e-
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

co
lla

rs
 s

ec
tio

ns
 o

f c
or

e 
ho

le
s,

 w
ith

 s
om

e 
m

ud
 ro

ta
ry

 d
ril

lin
g 

ne
ar

 a
re

as
 c

on
ta

in
in

g 
sh

al
lo

w
 

al
lu

vi
al

 c
ov

er
.  

 
Al

l s
ur

fa
ce

 a
nd

 in
tra

-m
in

e 
IS

 s
er

ie
s 

ex
pl

or
at

io
n 

ho
le

s 
ha

ve
 b

ee
n 

dr
ille

d 
an

d 
co

re
d 

ve
rti

ca
lly

 
w

ith
 n

o 
H

Q
TT

 o
r 

N
M

LC
 c
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e 

or
ie

nt
ed

. 
H

ow
ev

er
, 

de
vi

at
io

n 
da

ta
 h

as
 b

ee
n 

ac
qu

ire
d 

by
 

ge
op

hy
si

ca
l l

og
gi

ng
 b

ut
 is

 o
nl

y 
av

ai
la

bl
e 

fo
r s

ur
fa

ce
 e

xp
lo

ra
tio

n 
ho

le
s.

 M
ax

im
um

 h
or

iz
on

ta
l 

de
vi

at
io

n 
in

 th
e 

Ya
nc

oa
l A

us
tra

lia
 L

im
ite

d 
(Y

an
co

al
) s

er
ie

s 
ho

le
s 

w
as

 u
p 

to
 8

.6
 m

 o
ve

r 2
50

 
m

 d
ep

th
 (i

n 
Ya

nc
oa

lO
-0

09
). 

O
n 

th
is

 b
as

is
 it

 w
as

 d
ec

id
ed

 th
at

 th
e 

dr
ill

 d
at

as
et

 d
id

 n
ot

 re
qu

ire
 

co
rr

ec
tio

n 
fo

r v
er

tic
al

ity
 a

nd
 a

ll 
ho

le
s 

ha
ve

 b
ee

n 
m

od
el

le
d 

ve
rti

ca
lly

.  

 
Th

e 
te

ne
m

en
t a

re
a 

in
cl

ud
es

 2
97

 h
ol

es
 o

f w
hi

ch
 1

2 
w

er
e 

dr
ill

ed
 b

y 
Ya

nc
oa

l A
us

tra
lia

 L
im

ite
d 

(Y
an

co
al

) (
10

 n
on

-c
or

e 
ho

le
s 

an
d 

2 
co

re
 h

ol
es

). 
O

f t
he

 2
85

 h
is

to
ric

al
 d

ril
lh

ol
es

 d
ril

le
d 

pr
io

r 
to

 Y
an

co
al

 o
w

ne
rs

hi
p,

 1
42

 w
er

e 
co

re
d 

fo
r 

co
al

 q
ua

lit
y,

 g
eo

te
ch

ni
ca

l s
tu

di
es

 a
nd

 g
as

 a
nd

 
14

3 
w

er
e 

no
n-

co
re

 s
tru

ct
ur

e 
ho

le
s.

  

Dr
ill 

sa
m

ple
 

re
co

ve
ry

 
 

M
et

ho
d 

of
 re

co
rd

ing
 a

nd
 a

ss
es

sin
g 

co
re

 a
nd

 ch
ip 

sa
m

ple
 re

co
ve

rie
s a

nd
 re

su
lts

 a
ss

es
se

d.
 

 
M

ea
su

re
s t

ak
en

 to
 m

ax
im

ise
 sa

m
ple

 re
co

ve
ry

 a
nd

 
en

su
re

 re
pr

es
en

ta
tiv

e 
na

tu
re

 o
f t

he
 sa

m
ple

s. 
 

W
he

th
er

 a
 re

lat
ion

sh
ip 

ex
ist

s b
et

we
en

 sa
m

ple
 re

co
ve

ry
 

an
d 

gr
ad

e 
an

d 
wh

et
he

r s
am

ple
 b

ias
 m

ay
 h

av
e 

oc
cu

rre
d 

du
e 

to
 p

re
fe

re
nt

ial
 lo

ss
/g

ain
 o

f f
ine

/co
ar

se
 m

at
er

ial
. 

 
Th

e 
do

cu
m

en
ta

tio
n 

an
d 

re
po

rti
ng

 d
oe

s 
no

t d
es

cr
ib

e 
th

e 
m

et
ho

ds
 o

f r
ec

or
di

ng
 a

nd
 a

ss
es

si
ng

 
co

re
 re

co
ve

rie
s,

 n
or

 d
oe

s 
it 

de
sc

rib
e 

th
e 

m
ea

su
re

s 
ta

ke
n 

to
 e

ns
ur

e 
sa

m
pl

e 
re

pr
es

en
tiv

ity
. 

Be
st

 p
ra

ct
ic

e 
in

 th
e 

co
al

 in
du

st
ry

 re
qu

ire
s 

th
at

 th
e 

co
al

 c
or

e 
is

 m
at

ch
ed

 to
 th

e 
ge

op
hy

si
ca

l 
lo

gs
 a

nd
 d

ep
th

 c
or

re
ct

ed
 p

rio
r t

o 
sa

m
pl

in
g 

en
su

rin
g 

th
at

 th
er

e 
ar

e 
no

 d
ep

th
 m

is
al

ig
nm

en
ts

 
an

d 
to

 e
st

ab
lis

h 
co

re
 lo

ss
es

 p
rio

r t
o 

sa
m

pl
in

g 
to

 d
et

er
m

in
e 

if 
th

e 
co

re
 re

co
ve

ry
 is

 s
at

is
fa

ct
or

y 
(p

re
fe

ra
bl

y 
>9

5%
 re

co
ve

ry
) t

o 
sa

m
pl

e 
an

d 
co

nd
uc

t c
oa

l q
ua

lit
y 

te
st

in
g.

  

 
In

 s
el

ec
tin

g 
dr

illh
ol

es
 s

ui
ta

bl
e 

fo
r u

se
 in

 d
ev

el
op

in
g 

th
e 

20
14

 g
eo

lo
gi

ca
l m

od
el

, G
eo

s 
M

in
in

g 
co

nd
uc

te
d 

a 
re

vi
ew

 o
f t

he
 h

is
to

ric
al

 c
or

e 
da

ta
 o

n 
a 

se
am

 b
y 

se
am

 b
as

is
, a

nd
 s

om
e 

se
am

 
qu

al
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 d
at

a 
w
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 e

xc
lu

de
d 

w
he

re
 t

he
 s

am
pl

e 
di

d 
no

t 
m

ee
t 

m
in

im
um

 a
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ep
ta

bl
e 

co
re

 
re

co
ve

ry
 c

rit
er

ia
 o

f 8
0%

 v
ol

um
et

ric
 o

r 9
5%

 li
ne

ar
 re

co
ve

ry
 w

he
re

 s
am

pl
e 

m
as

s 
in

fo
rm

at
io

n 
da

ta
 w

as
 n

ot
 a

va
ila

bl
e.

  

 
Fo

r 
th

e 
IS

 s
er

ie
s 

ho
le

s 
(n

o 
ge

op
hy

si
cs

) 
sp

ot
 c

he
ck

s 
of

 c
or

e 
ph

ot
os

 to
 d

et
er

m
in

e 
w

he
th

er
 

th
e 

m
as

s 
re

co
ve

ry
 d

et
er

m
in

ed
 b

y 
th

e 
la

b 
ar

e 
ac

ce
pt

ab
le

 w
er

e 
co

nd
uc

te
d 

by
 G

eo
s 

M
in

in
g.

 
G

eo
s 

M
in

in
g 

co
m

m
en

te
d 

th
at

 th
e 

m
as

s 
re

co
ve

ry
 m

ay
 h

av
e 

ge
ne

ra
lly

 o
ve

rs
ta

te
d 

th
e 

co
re

 
lo

ss
 s

am
pl

e 
in

te
rv

al
s,

 a
nd

 t
ha

t 
th

es
e 

va
lu

es
 b

ec
om

e 
un

ac
ce

pt
ab

le
 i

n 
ca

se
s 

w
he

re
 t

he
 

la
bo

ra
to

ry
 r

ep
or

te
d 

va
lu

es
 o

f l
es

s 
th

an
 8

0%
 v

ol
um

et
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 re
co

ve
ry

. R
ec

om
m

en
de

d 
co

m
pa

re
 

th
e 

se
am

 g
ra

ph
ic

 s
ec

tio
n 

w
ith

 s
ur

ro
un

di
ng

 g
eo

ph
ys

ic
al

 l
og

ge
d 

ho
le

s 
to

 a
ss

es
s 

lik
el

y 
re

co
ve

ry
 o

f c
or

e 
re

la
tiv

e 
to

 th
e 

st
on

e 
pa

rti
ng

s 
to

 d
et

er
m

in
e 

w
he

th
er

 th
e 

co
re

 is
 v

al
id

.  

 
It 

is
 n

ot
 e

xp
ec

te
d 

th
at

 th
er

e 
is

 a
 s

am
pl

e 
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 d

ue
 to

 p
re
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re

nt
ia

l l
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s/
ga

in
 o

f m
at

er
ia

l. 
C

oa
l 

se
am

s 
ra

ng
e 

fro
m

 b
rig

ht
 b

an
de

d 
to

 d
ul

l 
so

 p
re

fe
re

nt
ia

l 
lo

ss
 o

f 
br

ig
ht

 c
oa

l 
co

ul
d 

oc
cu

r 
al

th
ou

gh
 d

ril
lin

g 
m

et
ho

ds
 w

ou
ld

 tr
y 

to
 m

in
im

is
e 

lo
ss

es
 in

 th
es

e 
zo

ne
s.

  

Lo
gg

ing
 

 
W

he
th

er
 co

re
 a

nd
 ch

ip 
sa

m
ple

s h
av

e 
be

en
 g

eo
log

ica
lly

 
an

d 
ge

ot
ec

hn
ica

lly
 lo

gg
ed

 to
 a

 le
ve

l o
f d

et
ail

 to
 su

pp
or

t 
ap

pr
op

ria
te

 M
ine

ra
l R

es
ou

rc
e 

es
tim

at
ion

, m
ini

ng
 st

ud
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an

d 
m

et
all
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gic

al 
stu

die
s. 

 
W

he
th

er
 lo

gg
ing
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lita

tiv
e 
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 q
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tiv

e 
in 

na
tu

re
. 

 
Al

l d
ril

l c
ut

tin
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 a
nd

 c
or

e 
fro

m
 th

e 
W

M
L 

hi
st

or
ic

al
 d

ril
lh

ol
es

 w
er

e 
qu

al
ita

tiv
el

y 
lit

ho
lo

gi
ca

lly
 

de
sc

rib
ed

 o
n 

ha
nd

 w
rit

te
n 

ge
ol

og
ic

al
 re

co
rd

 s
he

et
s 

an
d 

th
en

 la
te

r e
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od
ed

 in
to

 th
e 

co
m

pu
te

r 
us

in
g 

Pr
ol

og
 s

of
tw

ar
e 

in
iti

al
ly

 b
y 

W
M

L’
s 

ge
ol

og
is

ts
, t

he
n 

la
te

r b
y 

Ea
rth

da
ta

 p
er

so
nn

el
. T

he
 

co
m

pu
te

r 
fil

es
 w

er
e 

up
lo

ad
ed

 in
to

 c
om

pu
te

r 
ge

ol
og

ic
al

 d
at

ab
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es
 fo

r 
m

od
el

lin
g.

 Y
an

co
al

 
ha

ve
 a

do
pt

ed
 a

 s
im

ila
r m

et
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do
lo

gy
.  
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C
rit

er
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R
C

 C
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e 
ex

pl
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at
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n 
C
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m

en
ta
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re
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r c
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an
, c
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nn

el,
 e
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 p
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gr
ap
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. 

 
Th

e 
to

ta
l le

ng
th

 a
nd

 p
er

ce
nt
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e 

of
 th

e 
re
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an

t 
int

er
se
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s l
og

ge
d.

 

 
Lo

gg
in

g 
of
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an
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 s
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pl
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 d
et
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d 
an

d 
in
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 r
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d 

of
 th

e 
re
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ry
 o

f t
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ta
l l

en
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h 
an

d 
th

e 
dr
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d 
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re

 le
ng

th
, l
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og
y 
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pe

, l
ith

ol
og

y 
de

sc
rip

tio
ns

 to
 d

es
cr
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e 

th
e 

sa
m

pl
e 

in
 te

rm
s 

of
 c

ol
ou

r, 
gr

ai
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iz
e,

 b
ed

di
ng

 a
nd

 b
ed

di
ng

 s
pa

ci
ng

, b
ed

di
ng

 d
ip

, m
ec
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ca
l 

st
at

e,
 w

ea
th

er
in

g,
 b

ed
di

ng
 re
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tio
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p,
 s

tru
ct

ur
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 d
ip

 o
f s
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ur
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, m
in

er
al

 fo
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s 
an

d 
th

er
e 

as
so

ci
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io
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, 
pr

im
ar

y 
be
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in

g 
fo
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s,

 s
ed

im
en

ta
ry

 c
on
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s,
 d

ef
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 a

nd
 s

pa
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ng
, 

al
l 

of
 

w
hi

ch
 is

 e
nt
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ly

 s
uf
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 to

 d
es

cr
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e 
th

e 
va
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ol
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ie
s 

an
d 
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al

 s
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pl
es

 to
 s

up
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rt 
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C
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l R
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e 
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at
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n 
fro

m
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lo
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l, 

ge
ot

ec
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 a
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 c
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l q
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y 
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id
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at
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n.
 

Al
l Y

an
co

al
 c

or
e 

w
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 p
ho

to
gr

ap
he
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 G

eo
s 

M
in

in
g 
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ed
 th
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 4
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 W
M

L 
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W

M
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 c
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s 
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n 
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ho

to
s 
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d 
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 d
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A
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M
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30

0-
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s 
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n 
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 p
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e 
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 o
f 
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 p
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s 
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r 
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e 
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er
 W

M
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s 
no
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er
ed

 to
 h
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e 

a 
m

at
er
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l i

m
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 u
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n 

th
e 

R
es

ou
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tim
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n.

  

 
As

se
ss

m
en

t o
f t

he
 g

eo
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l a
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 g
eo

te
ch

ni
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l l
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s 
in
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te
 th
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 h
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e 

be
en

 lo
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ed
 to

 a
 

le
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l o
f d

et
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l t
o 

su
pp
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t a

pp
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te
 C

oa
l R

es
ou

rc
e 

es
tim

at
io

n 
an

d 
m

in
in

g 
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ud
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s.
 

Su
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sa
m

pli
ng

 
te

ch
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ue
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nd
 

sa
m
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pr
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If 

co
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r s
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n 
an
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r q
ua
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r, 
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lf o
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all
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n.
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co
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m
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m
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r d
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e-
Fe

as
ibi

lity
 o

r F
ea

sib
ilit

y S
tu

dy
 to

 co
nv

er
t t

he
 M

ine
ra

l 
Re

so
ur

ce
 to

 a
n 

Or
e 

Re
se

rv
e 

(i.
e.

 e
ith

er
 b

y a
pp

lic
at

ion
 o

f 
ap

pr
op

ria
te

 fa
cto

rs
 b

y o
pt

im
isa

tio
n 

or
 b

y p
re

lim
ina

ry
 o

r 
de

ta
ile

d 
de

sig
n)

. 
 

Th
e 

ch
oic

e,
 n

at
ur

e 
an

d 
ap

pr
op

ria
te

ne
ss

 o
f t

he
 se

lec
te

d 
m

ini
ng

 m
et

ho
d(

s)
 a

nd
 o

th
er

 m
ini

ng
 p

ar
am

et
er

s i
nc

lud
ing

 
as

so
cia

te
d 

de
sig

n 
iss

ue
s s

uc
h 

as
 p

re
-s

tri
p,

 a
cc

es
s, 

et
c. 

 
Th

e 
as

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 g

eo
te

ch
nic

al 
pa

ra
m

et
er

s (
eg

 p
it s

lop
es

, s
to

pe
 si

ze
s, 

et
c)

, g
ra

de
 co

nt
ro

l 
an

d 
pr

e-
pr

od
uc

tio
n 

dr
illi

ng
. 

 
Th

e 
m

ajo
r a

ss
um

pt
ion

s m
ad

e 
an

d 
M

ine
ra

l R
es

ou
rc

e 
m

od
el 

us
ed

 fo
r p

it a
nd

 st
op

e 
op

tim
isa

tio
n 

(if
 a

pp
ro

pr
iat

e)
. 

 
Th

e 
m

ini
ng

 d
ilu

tio
n 

fa
cto

rs
 u

se
d.

 
 

Th
e 

m
ini

ng
 re

co
ve

ry
 fa

cto
rs

 u
se

d.
 

 
An

y m
ini

m
um

 m
ini

ng
 w

idt
hs

 u
se

d.
 

 
Th

e 
m

an
ne

r i
n 

wh
ich

 In
fe

rre
d 

M
ine

ra
l R

es
ou

rc
es

 a
re

 
ut

ilis
ed

 in
 m

ini
ng

 st
ud

ies
 a

nd
 th

e 
se

ns
itiv

ity
 o

f t
he

 
ou

tco
m

e 
to

 th
eir

 in
clu

sio
n.

 
 

Th
e 

inf
ra

str
uc

tu
re

 re
qu

ire
m

en
ts 

of 
th

e 
se

lec
te

d 
m

ini
ng

 
m

et
ho

ds
. 

 
LO

M
 p

la
nn

in
g 

ha
s 

be
en

 u
se

d 
as

 th
e 

ba
si

s 
of

 
co

nv
er

tin
g 

C
oa

l 
R

es
ou

rc
es

 
to

 
C

oa
l 

R
es

er
ve

s.
 

 
A 

ha
ul

ba
ck

 m
in

in
g 

m
et

ho
d 

w
ith

 a
n 

in
iti

al
 

bo
xc

ut
 i

s 
th

e 
se

le
ct

ed
 m

in
in

g 
m

et
ho

d 
to

 
op

tim
is

e 
in

pi
t d

um
pi

ng
 c

ap
ab

ilit
y.

 

 
Th

e 
m

in
in

g 
fa

ct
or

s 
us

ed
 w

er
e:

 

- 
M

in
im

um
 c

oa
l w

or
ki

ng
 s

ec
tio

n 
m

in
in

g 
th

ic
kn

es
s 

of
 0

.3
 m

; 
- 

M
in

im
um

 p
ar

tin
g 

m
in

in
g 

th
ic

kn
es

s 
of

 
0.

3 
m

; 
- 

R
oo

f c
oa

l l
os

se
s 

of
 0

.0
75

 m
; 

- 
R

oo
f d

ilu
tio

n 
of

 0
.0

75
 m

; 
- 

D
ilu

tio
n 

R
D

 a
ss

um
ed

 to
 b

e 
2.

2 
g/

cc
; 

- 
D

ilu
tio

n 
as

h 
as

su
m

ed
 to

 b
e 

80
%

; a
nd

 
- 

In
 s

itu
 m

oi
st

ur
e 

st
an

da
rd

is
ed

 to
 6

.5
%

. 
R

O
M

 m
oi

st
ur

e 
is

 a
ss

um
ed

 to
 b

e 
8%

.  
 

Pr
es

to
n 

& 
Sa

nd
er

s 
ha

s 
be

en
 u

se
d 

in
 t

he
 

es
tim

at
io

n 
of

 in
 s

itu
 R

D
. 

 
LO

M
 p

la
nn

in
g 

ha
s 

be
en

 u
se

d 
as

 th
e 

ba
si

s 
of

 
co

nv
er

tin
g 

C
oa

l 
R

es
ou

rc
es

 
to

 
C

oa
l 

R
es

er
ve

s.
 

 
Th

e 
se

le
ct

ed
 m

in
in

g 
m

et
ho

d 
is

 th
at

 in
 u

se
 in

 
th

e 
op

er
at

in
g 

m
in

e,
 

i.e
. 

co
nv

en
tio

na
l 

lo
ng

w
al

l 
ex

tra
ct

io
n 

w
ith

 c
on

tin
uo

us
 m

in
er

 
de

ve
lo

pm
en

t. 

 
G

eo
te

ch
ni

ca
l s

tu
di

es
 w

er
e 

us
ed

 a
s 

th
e 

ba
si

s 
fo

r h
av

in
g 

of
fs

et
 lo

ng
w

al
l p

an
el

s 
in

 th
e 

m
ul

ti-
se

am
 

en
vi

ro
nm

en
t. 

Th
e 

of
fs

et
 

la
yo

ut
 

st
ra

te
gy

 
is

 
co

ns
is

te
nt

 
w

ith
 

co
nt

em
po

ra
ry

 
pr

ac
tic

e 
fo

r e
xt

ra
ct

in
g 

fro
m

 m
ul

tip
le

 s
ea

m
s.

  

 
Th

e 
m

in
in

g 
fa

ct
or

s 
us

ed
 w

er
e:

 

- 
D

ev
el

op
m

en
t r

oa
dw

ay
s 

5.
4 

m
 w

id
e 

by
 

2.
7 

m
 h

ig
h;

 
- 

Lo
ng

w
al

l 
op

er
at

in
g 

he
ig

ht
 

2.
3 

m
 

-  
2.

8 
m

; 
- 

Lo
ng

w
al

l p
an

el
 w

id
th

 2
05

 m
; 

- 
It 

is
 a

ss
um

ed
 th

at
 n

o 
co

al
 is

 lo
st

 fr
om

 
th

e 
ro

of
 o

r 
flo

or
 o

f 
th

e 
m

in
ea

bl
e 

co
al
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

O
pe

n 
C

ut
 

U
nd

er
gr

ou
nd

 
 

Pi
t 

lim
its

 
w

er
e 

ba
se

d 
on

 
ph

ys
ic

al
 

lim
its

 
in

cl
ud

in
g 

se
am

 c
ro

ps
, 

cr
ee

ks
, 

le
as

es
 a

nd
 

ro
ad

s.
 A

pp
lic

at
io

n 
of

 th
es

e 
lim

its
 r

es
ul

te
d 

in
 

th
e 

pr
op

os
ed

 S
ou

th
 E

as
t O

pe
n 

C
ut

 (S
EO

C
) 

pi
t. 

 
In

fe
rr

ed
 c

oa
l h

as
 b

ee
n 

in
cl

ud
ed

 in
 th

e 
LO

M
 

Pl
an

. 

se
ct

io
ns

 
du

rin
g 

de
ve

lo
pm

en
t 

or
 

lo
ng

w
al

l e
xt

ra
ct

io
n;

 
- 

It 
is

 
as

su
m

ed
 

th
at

 
a 

co
m

bi
ne

d 
m

in
im

um
 o

f 
10

0 
m

m
 o

f 
hi

gh
er

 a
sh

 
m

at
er

ia
l w

ill 
be

 m
in

ed
 w

ith
 th

e 
ro

of
 a

nd
 

th
e 

flo
or

 
of

 
th

e 
co

al
 

se
am

 
du

rin
g 

de
ve

lo
pm

en
t 

an
d 

lo
ng

w
al

l o
pe

ra
tio

ns
, 

th
er

eb
y 

di
lu

tin
g 

th
e 

in
 s

itu
 c

oa
l q

ua
lit

y;
 

- 
Th

e 
qu

al
ity

 d
ef

au
lts

 a
ss

ig
ne

d 
to

 t
he

 
w

as
te

 
ro

ck
 

w
er

e 
as

su
m

ed
 

to
 

be
 

re
la

tiv
e 

de
ns

ity
 o

f 
2.

34
 t

/m
3 , 

as
h 

of
 

85
%

, a
nd

 s
pe

ci
fic

 e
ne

rg
y 

of
 0

 k
ca

l/k
g;

 
- 

R
el

at
iv

e 
de

ns
ity

 d
at

a 
in

 th
e 

ge
ol

og
ic

al
 

m
od

el
 i

s 
ba

se
d 

on
 a

ss
um

ed
 i

n-
si

tu
 

m
oi

st
ur

e 
of

 6
.5

%
, w

hi
le

 a
ll 

qu
al

iti
es

 a
re

 
ba

se
d 

on
 a

ir-
dr

ie
d 

m
oi

st
ur

e 
gr

id
de

d 
va

lu
es

; 
- 

Pr
es

to
n 

& 
S

an
de

rs
 h

as
 b

ee
n 

us
ed

 in
 

th
e 

es
tim

at
io

n 
of

 in
 s

itu
 R

D
; a

nd
 

- 
R

PM
 h

as
 a

ss
um

ed
 th

at
 R

O
M

 m
oi

st
ur

e 
w

ill 
be

 8
.6

5%
, a

nd
 p

ro
du

ct
 m

oi
st

ur
e 

w
ill

 
be

 8
.5

%
.  

 
In

fe
rr

ed
 c

oa
l d

oe
s 

no
t e

xi
st

 w
ith

in
 th

e 
LO

M
 

Pl
an

 fo
ot

pr
in

t. 

 
Al

l n
ec

es
sa

ry
 in

fra
st

ru
ct

ur
e 

is
 in

 p
la

ce
 a

nd
 

op
er

at
io

na
l. 

M
et

all
ur

gic
al 

fa
cto

rs
 o

r 
as

su
m

pt
ion

s 

 
Th

e 
m

et
all

ur
gic

al 
pr

oc
es

s p
ro

po
se

d 
an

d 
th

e 
ap

pr
op

ria
te

ne
ss

 o
f t

ha
t p

ro
ce

ss
 to

 th
e 

sty
le 

of
 

m
ine

ra
lis

at
ion

. 
 

W
he

th
er

 th
e 

m
et

all
ur

gic
al 

pr
oc

es
s i

s w
ell

-te
ste

d 
te

ch
no

log
y o

r n
ov

el 
in 

na
tu

re
. 

 
Th

e 
na

tu
re

, a
m

ou
nt

 a
nd

 re
pr

es
en

ta
tiv

en
es

s o
f 

m
et

all
ur

gic
al 

te
st 

wo
rk

 u
nd

er
ta

ke
n,

 th
e 

na
tu

re
 o

f t
he

 
m

et
all

ur
gic

al 
do

m
ain

ing
 a

pp
lie

d 
an

d 
th

e 
co

rre
sp

on
din

g 
m

et
all

ur
gic

al 
re

co
ve

ry
 fa

cto
rs

 a
pp

lie
d.

 
 

An
y a

ss
um

pt
ion

s o
r a

llo
wa

nc
es

 m
ad

e 
fo

r d
ele

te
rio

us
 

ele
m

en
ts.

 
 

Th
e 

ex
ist

en
ce

 o
f a

ny
 b

ulk
 sa

m
ple

 o
r p

ilo
t s

ca
le 

te
st 

wo
rk

 

 
Th

e 
m

et
al

lu
rg

ic
al

 p
ro

ce
ss

 fo
r w

as
hi

ng
 th

e 
ta

rg
et

 s
ea

m
s 

is
 a

lre
ad

y 
in

 p
la

ce
 a

nd
 b

ei
ng

 u
se

d.
 

Th
e 

co
nf

ig
ur

at
io

n 
of

 th
e 

C
H

PP
 in

cl
ud

es
 d

en
se

 m
ed

ia
 c

yc
lo

ne
 (“

D
M

C
”)

, S
pi

ra
ls

, a
nd

 F
lo

ta
tio

n 
pr

oc
es

se
s.

 T
he

 c
ur

re
nt

 C
H

PP
 m

od
ul

e 
w

as
 d

es
ig

ne
d 

to
 p

ro
ce

ss
 6

00
 tp

h 
of

 u
nd

er
gr

ou
nd

 R
O

M
 

co
al

 b
ut

 c
an

 o
pe

ra
te

 a
t u

p 
to

 8
00

 tp
h 

if 
st

on
e 

an
d 

m
oi

st
ur

e 
le

ve
ls

 w
ith

in
 th

e 
R

O
M

 c
oa

l a
re

 
no

t e
xc

es
si

ve
. 

 
Th

e 
pr

oc
es

s 
ge

ne
ra

te
s 

a 
SS

C
C

 p
ro

du
ct

 fr
om

 a
 lo

w
 c

ut
 p

oi
nt

 th
at

 w
ill

 p
ro

du
ce

 a
 9

.5
%

 a
sh

 
pr

od
uc

t. 
Th

e 
m

et
al

lu
rg

ic
al

 p
ro

ce
ss

 is
 a

pp
ro

pr
ia

te
 fo

r t
he

 A
sh

to
n 

m
in

e.
 

 
Ya

nc
oa

l c
om

m
is

si
on

ed
 a

 c
oa

l q
ua

lit
y 

ex
pe

rt 
to

 r
ev

ie
w

 p
ro

du
ct

io
n 

da
ta

 a
nd

 d
et

er
m

in
e 

an
 

es
tim

at
e 

of
 c

ur
re

nt
 y

ie
ld

 a
t A

sh
to

n.
  

 
N

o 
by

pa
ss

 p
ro

du
ct

s 
as

su
m

ed
 in

 th
e 

LO
M

 p
la

n.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

O
pe

n 
C

ut
 

U
nd

er
gr

ou
nd

 
an

d 
th

e 
de

gr
ee

 to
 w

hic
h 

su
ch

 sa
m

ple
s a

re
 co

ns
ide

re
d 

re
pr

es
en

ta
tiv

e 
of

 th
e 

or
e 

bo
dy

 a
s a

 w
ho

le.
 

 
Fo

r m
ine

ra
ls 

th
at

 a
re

 d
ef

ine
d 

by
 a

 sp
ec

ific
at

ion
, h

as
 th

e 
or

e 
re

se
rv

e 
es

tim
at

ion
 b

ee
n 

ba
se

d 
on

 th
e 

ap
pr

op
ria

te
 

m
ine

ra
log

y t
o 

m
ee

t t
he

 sp
ec

ific
at

ion
s?

 

 
N

o 
al

lo
w

an
ce

 h
as

 b
ee

n 
m

ad
e 

fo
r d

el
et

er
io

us
 e

le
m

en
ts

. 

En
vir

on
m

en
ta

l 
 

Th
e 

sta
tu

s o
f s

tu
die

s o
f p

ot
en

tia
l e

nv
iro

nm
en

ta
l im

pa
cts

 
of

 th
e 

m
ini

ng
 a

nd
 p

ro
ce

ss
ing

 o
pe

ra
tio

n.
 D

et
ail

s o
f w

as
te

 
ro

ck
 ch

ar
ac

te
ris

at
ion

 a
nd

 th
e 

co
ns

ide
ra

tio
n 

of
 p

ot
en

tia
l 

sit
es

, s
ta

tu
s o

f d
es

ign
 o

pt
ion

s c
on

sid
er

ed
 a

nd
, w

he
re

 
ap

pli
ca

ble
, t

he
 st

at
us

 o
f a

pp
ro

va
ls 

fo
r p

ro
ce

ss
 re

sid
ue

 
sto

ra
ge

 a
nd

 w
as

te
 d

um
ps

 sh
ou

ld 
be

 re
po

rte
d.

 

 
An

 E
nv

iro
nm

en
ta

l I
m

pa
ct

 S
ta

te
m

en
t h

as
 b

ee
n 

pr
ep

ar
ed

 a
nd

 th
e 

ne
ce

ss
ar

y 
en

vi
ro

nm
en

ta
l 

ap
pr

ov
al

s 
ob

ta
in

ed
. 

 
C

oa
rs

e 
re

je
ct

s 
ar

e 
pl

ac
ed

 w
ith

in
 th

e 
op

en
 c

ut
 v

oi
d.

 W
as

he
ry

 fi
ne

s 
m

at
er

ia
l i

s 
pu

m
pe

d 
to

 a
n 

ad
ja

ce
nt

 p
ro

pe
rty

 o
w

ne
d 

by
 A

G
L,

 u
nd

er
 a

n 
ex

is
tin

g 
ag

re
em

en
t. 

 
Th

e 
SE

O
C

 p
it 

is
 a

w
ai

tin
g 

co
ns

en
t b

as
ed

 o
n 

re
ac

hi
ng

 
a 

la
nd

 
ac

ce
ss

 
ag

re
em

en
t 

or
 

pu
rc

ha
se

 o
f a

 p
ro

pe
rty

 a
t t

he
 s

ite
. O

nc
e 

an
 

ag
re

em
en

t i
s 

re
ac

he
d,

 th
e 

co
nd

iti
on

s 
of

 th
e 

ap
pr

ov
al

 w
ill 

be
 m

et
. 

 
W

as
te

 m
at

er
ia

l w
ill

 b
e 

pl
ac

ed
 b

ot
h 

in
pi

t a
nd

 
ex

pi
t. 

 

 
C

ur
re

nt
 

im
pa

ct
s 

to
 

al
lu

vi
al

 
gr

ou
nd

w
at

er
 

R
es

ou
rc

es
 

ar
e 

w
ith

in
 

th
e 

ap
pr

ov
ed

 
pr

ed
ic

tio
ns

 
an

d 
im

pa
ct

s.
 

Th
e 

pr
ev

io
us

 
ex

tra
ct

io
n 

of
 L

W
6b

 in
 th

e 
P

ik
es

 G
ul

ly
 S

ea
m

 
re

su
lte

d 
in

 h
ig

he
r 

pe
ak

 i
nf

lo
w

s 
th

an
 w

ha
t 

w
as

 
es

tim
at

ed
 

in
 

th
e 

gr
ou

nd
w

at
er

 
m

od
el

lin
g.

 
Th

e 
gr

ou
nd

w
at

er
 

m
od

el
 

w
as

 
re

vi
se

d 
in

 2
01

6 
an

d 
th

e 
ne

w
 m

od
el

 in
di

ca
te

d 
th

at
 th

er
e 

ar
e 

po
te

nt
ia

l c
om

pl
ia

nc
e 

ris
ks

 w
ith

 
ex

tra
ct

in
g 

th
e 

lo
w

er
 s

ea
m

 l
on

gw
al

l 
pa

ne
ls

 
ar

ou
nd

 
th

e 
B

ow
m

an
s 

C
re

ek
 

al
lu

vi
al

s.
 

As
se

ss
m

en
t i

s 
on

go
in

g 
an

d,
 in

 th
e 

in
te

rim
, 

th
e 

lo
ng

w
al

l p
an

el
 e

xt
ra

ct
io

n 
se

qu
en

ce
 h

as
 

be
en

 m
od

ifi
ed

 s
uc

h 
th

at
 th

e 
fir

st
 5

 lo
ng

w
al

l 
pa

ne
ls

 in
 th

e 
U

pp
er

 L
ow

er
 L

id
de

ll 
Se

am
 w

ill 
be

 e
xt

ra
ct

ed
 p

rio
r 

to
 t

he
 f

in
al

 3
 l

on
gw

al
l 

pa
ne

ls
 i

n 
th

e 
U

pp
er

 L
id

de
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 b
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e 
po

te
nt

ia
l g

ro
un

dw
at

er
 is

su
e 

bu
t 

th
er

e 
re

m
ai

ns
 th
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at
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 p
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f t
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 m
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at
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at
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 p
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 c
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t c
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ra
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re
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e 
ide

nt
ific

at
ion

 o
f li

ke
ly 

m
ar

ke
t w

ind
ow

s f
or

 th
e 

pr
od

uc
t. 
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 p
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 p
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 p
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, d
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 c
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l k
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 p
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, p
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at
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 p
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ro
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, b

y w
ha

t m
et

ho
d,

 e
tc)

. 

 
In

du
st

ry
 s

ta
nd

ar
d 

dr
ill

in
g 

te
ch

ni
qu

es
 a

re
 u

se
d,

 w
ith

 c
on

ve
nt

io
na

l r
ot

ar
y 

ta
bl

e 
dr

ill 
rig

s 
us

in
g 

ai
r a

nd
 w

at
er

 c
irc

ul
at

io
n.

 

 
Al

l d
ril

lin
g 

ha
s 

be
en

 c
om

pl
et

ed
 u

si
ng

 v
er

tic
al

 d
ril

l o
rie

nt
at

io
n.

 N
o 

co
re

 o
rie

nt
at

io
n 

ha
s 

be
en

 
pe

rfo
rm

ed
. 

 
Bl

ad
e/

H
am

m
er

/P
C

D
 b

its
 w

er
e 

us
ed

 to
 d

ril
l o

pe
n 

(c
hi

p)
 h

ol
es

. 

 
Pa

rti
al

ly
 c

or
ed

 4
C

 (1
00

 m
m

) c
or

e 
ho

le
s 

w
er

e 
dr

ill
ed

 to
 o

bt
ai

n 
co

al
 q

ua
lit

y 
in

fo
rm

at
io

n.
 It

 is
 

es
tim

at
ed

 b
y 

Ya
rr

ab
ee

 th
at

 9
0%

 o
f c

or
e 

ho
le

s 
ar

e 
4C

. 

 
D

ue
 to

 th
e 

ex
tre

m
e 

ge
ol

og
ic

al
 c

om
pl

ex
ity

 a
t Y

ar
ra

be
e,

 4
C

 (1
00

 m
m

) c
or

e 
ba

rr
el

s 
w

er
e 

us
ed

 
to

 m
ax

im
is

e 
co

re
 r

ec
ov

er
y.

 M
in

im
um

 c
or

e 
re

co
ve

ry
 fo

r 
co

re
 h

ol
es

 u
se

d 
in

 th
e 

m
od

el
 w

as
 

90
%

. I
t i

s 
ob

se
rv

ed
 th

at
 th

e 
br

ig
ht

es
t, 

lo
w

es
t a

sh
, f

ria
bl

e/
br

itt
le

 c
oa

l i
s 

m
or

e 
su

sc
ep

tib
le

 to
 

co
re

 lo
ss

, e
sp

ec
ia

lly
 in

 fa
ul

te
d 

ar
ea

s.
 C

or
e 

lo
ss

 u
su

al
ly

 o
cc

ur
s 

be
tw

ee
n 

co
re

 ru
ns

, a
nd

 th
us

 
th

e 
m

ax
im

um
 4

C
 c

or
e 

ba
rr

el
 le

ng
th

 o
f 4

.5
 m

 w
as

 u
se

d 
to

 m
in

im
is

e 
th

e 
nu

m
be

r o
f c

or
e 

ru
ns

. 

 
C

on
tra

ct
ua

lly
, a

 re
dr

ill 
is

 re
qu

ire
d 

if 
le

ss
 th

an
 9

5%
 c

or
e 

re
co

ve
ry

 is
 o

bt
ai

ne
d.

 R
ec

ov
er

y 
le

ss
 

th
an

 9
5%

 is
 o

cc
as

io
na

lly
 a

cc
ep

te
d 

if 
th

e 
dr

ill
in

g 
en

vi
ro

nm
en

t i
s 

di
ffi

cu
lt,

 o
r t

he
 lo

ss
 is

 d
ee

m
ed

 
ac

ce
pt

ab
le

 v
ia

 c
om

pa
rin

g 
ag

ai
ns

t g
eo

ph
ys

ic
s 

de
ns

ity
, a

nd
 th

e 
po

si
tio

n 
of

 th
e 

lo
ss

 in
 th

e 
se

am
. 

 
Th

e 
Po

llu
x 

se
am

 c
or

in
g 

pr
oc

ed
ur

e 
is

 to
 s

to
p 

th
e 

fir
st

 c
or

e 
ru

n 
in

 th
e 

m
id

dl
e 

of
 th

e 
B

yp
as

s 
U

pp
er

 p
ly

, 
1 

m
 in

to
 t

he
 P

ol
lu

x 
se

am
. 

Th
e 

se
co

nd
 c

or
e 

ru
n 

ob
ta

in
s 

th
e 

re
m

ai
nd

er
 o

f 
th

e 
se

am
. I

f a
ny

 lo
ss

 o
cc

ur
s 

be
tw

ee
n 

co
re

 ru
ns

, i
t i

s 
en

tir
el

y 
co

nf
in

ed
 w

ith
in

 th
e 

B
yp

as
s 

U
pp

er
 

pl
y.

 T
he

 B
yp

as
s 

U
pp

er
 p

ly
 h

as
 th

e 
m

os
t c

on
si

st
en

t q
ua

lit
y 

an
d 

is
 a

lm
os

t a
lw

ay
s 

<9
%

 a
sh

, 
<0

.6
0%

 s
ul

ph
ur

, a
nd

 <
0.

06
%

 p
ho

sp
ho

ro
us

. 

 
H

ow
ev

er
, d

ue
 to

 s
te

ep
 s

ea
m

 d
ip

s 
an

d 
th

e 
re

gi
on

al
 h

or
iz

on
ta

l s
tre

ss
 m

ag
ni

tu
de

 a
nd

 d
ire

ct
io

n 
bo

re
ho

le
s 

de
vi

at
e 

si
gn

ifi
ca

nt
ly

 a
t g

re
at

er
 th

an
 6

0 
m

 d
ep

th
. 

Dr
ill 

sa
m

ple
 

re
co

ve
ry

 
 

M
et

ho
d 

of
 re

co
rd

ing
 a

nd
 a

ss
es

sin
g 

co
re

 a
nd

 ch
ip 

sa
m

ple
 re

co
ve

rie
s a

nd
 re

su
lts

 a
ss

es
se

d.
 

 
M

ea
su

re
s t

ak
en

 to
 m

ax
im

ise
 sa

m
ple

 re
co

ve
ry

 a
nd

 
en

su
re

 re
pr

es
en

ta
tiv

e 
na

tu
re

 o
f t

he
 sa

m
ple

s. 
 

W
he

th
er

 a
 re

lat
ion

sh
ip 

ex
ist

s b
et

we
en

 sa
m

ple
 re

co
ve

ry
 

an
d 

gr
ad

e 
an

d 
wh

et
he

r s
am

ple
 b

ias
 m

ay
 h

av
e 

oc
cu

rre
d 

du
e 

to
 p

re
fe

re
nt

ial
 lo

ss
/g

ain
 o

f f
ine

/co
ar

se
 m

at
er

ial
. 

 
Th

e 
Ya

rr
ab

ee
 C

oa
l 

C
om

pa
ny

 c
or

in
g 

in
st

ru
ct

io
n 

pr
oc

ed
ur

e,
 w

hi
ch

 i
s 

ba
se

d 
on

 I
nd

us
try

 
st

an
da

rd
 m

et
ho

ds
 o

f o
bt

ai
ni

ng
 c

or
e 

sa
m

pl
es

 is
 u

se
d 

by
 th

e 
rig

 g
eo

lo
gi

st
s.

 

 
C

or
e 

re
co

ve
ry

 is
 re

co
rd

ed
 b

y 
th

e 
rig

 g
eo

lo
gi

st
 a

t t
he

 ti
m

e 
lo

gg
in

g 
th

e 
bo

re
 h

ol
e,

 b
as

ed
 o

n 
m

ea
su

re
m

en
ts

 ta
ke

n 
of

 th
e 

co
re

d 
in

te
rv

al
 a

nd
 th

e 
co

re
 re

co
ve

re
d 

an
d 

vi
su

al
 in

sp
ec

tio
n 

of
 

th
e 

co
re

. A
ct

ua
l r

ec
ov

er
ed

 c
or

e 
le

ng
th

s 
ar

e 
m

ea
su

re
d 

w
ith

 a
 ta

pe
 m

ea
su

re
 a

nd
 a

ny
 c

or
e 

lo
ss

 is
 re

co
rd

ed
 in

 g
eo

lo
gi

ca
l l

og
s,

 c
oa

l q
ua

lit
y 

sa
m

pl
e 

in
te

rv
al

s 
an

d 
in

 th
e 

ru
n 

by
 ru

n 
dr

ill
in

g 
re

co
rd

 fi
el

d 
sh

ee
ts

. 

 
C

or
e 

lo
ss

 i
s 

co
nf

irm
ed

 b
y 

th
e 

rig
 g

eo
lo

gi
st

 a
fte

r 
co

m
pa

rin
g 

th
e 

re
co

ve
re

d 
co

re
 t

o 
th

e 
ge

op
hy

si
ca

l l
og

s 
to

 d
et

er
m

in
e 

w
hi

ch
 p

ar
ts

 if
 a

ny
 o

f t
he

 s
ea

m
 a

re
 m

is
si

ng
 d

ue
 to

 c
or

e 
lo

ss
. 

 
C

or
e 

lo
ss

 is
 r

ec
or

de
d 

an
d 

ex
cl

ud
ed

 fr
om

 s
am

pl
es

 in
 a

cc
or

da
nc

e 
w

ith
 th

e 
Ya

rr
ab

ee
 C

or
e 

Lo
gg

in
g 

pr
oc

ed
ur

e.
 It

 is
 e

st
im

at
ed

 th
at

 9
0%

 o
f t

he
 c

or
e 

ho
le

s 
in

 th
e 

da
ta

ba
se

 a
re

 c
om

pl
ia

nt
 

w
ith

 th
e 

pr
oc

ed
ur

e.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
H

is
to

ric
 b

or
eh

ol
es

 d
o 

no
t c

om
pl

y 
w

ith
 th

e 
Ya

rr
ab

ee
 c

or
e 

lo
gg

in
g 

pr
oc

ed
ur

e.
  

 
Th

e 
da

ta
ba

se
 c

on
ta

in
s 

1,
31

6 
pa

re
nt

 s
ea

m
s 

w
ith

 s
am

pl
e 

da
ta

. 9
2 

se
am

s 
(7

%
) h

av
e 

<9
0%

 
re

co
ve

ry
 a

nd
 h

av
e 

be
en

 e
xc

lu
de

d 
fro

m
 th

e 
m

od
el

. 7
3 

se
am

s 
(5

%
) h

av
e 

be
tw

ee
n 

90
%

 a
nd

 
95

%
 c

or
e 

re
co

ve
ry

 a
nd

 h
av

e 
be

en
 u

se
d 

in
 t

he
 m

od
el

. 
1,

15
1 

se
am

s 
(8

7%
) 

ha
ve

 >
95

%
 

re
co

ve
ry

. 

 
If 

co
re

 re
co

ve
ry

 fo
r 

a 
co

al
 p

ly
 is

 le
ss

 th
an

 9
5%

, t
he

n 
th

at
 s

ec
tio

n 
of

 th
e 

ho
le

 is
 re

dr
ill

ed
 to

 
en

su
re

 a
 r

ep
re

se
nt

at
iv

e 
sa

m
pl

e 
is

 ta
ke

n,
 p

ro
vi

de
d 

th
at

 th
e 

co
re

d 
ho

le
 is

 n
ot

 lo
ca

te
d 

in
 a

n 
ar

ea
 o

f h
ig

h 
st

ru
ct

ur
al

 c
om

pl
ex

ity
, i

n 
w

hi
ch

 c
as

e 
lo

w
er

 c
or

e 
re

co
ve

ry
 is

 a
cc

ep
te

d.
 

 
O

pe
n 

ho
le

 c
hi

p 
re

co
ve

ry
 is

 a
ss

es
se

d 
qu

al
ita

tiv
el

y 
by

 th
e 

rig
 g

eo
lo

gi
st

. 

Lo
gg

ing
 

 
W

he
th

er
 co

re
 a

nd
 ch

ip 
sa

m
ple

s h
av

e 
be

en
 g

eo
log

ica
lly

 
an

d 
ge

ot
ec

hn
ica

lly
 lo

gg
ed

 to
 a

 le
ve

l o
f d

et
ail

 to
 su

pp
or

t 
ap

pr
op

ria
te

 M
ine

ra
l R

es
ou

rc
e 

es
tim

at
ion

, m
ini

ng
 st

ud
ies

 
an

d 
m

et
all

ur
gic

al 
stu

die
s. 

 
W

he
th

er
 lo

gg
ing

 is
 q

ua
lita

tiv
e 

or
 q

ua
nt

ita
tiv

e 
in 

na
tu

re
. 

Co
re

 (o
r c

os
te

an
, c

ha
nn

el,
 e

tc)
 p

ho
to

gr
ap

hy
. 

 
Th

e 
to

ta
l le

ng
th

 a
nd

 p
er

ce
nt

ag
e 

of
 th

e 
re

lev
an

t 
int

er
se

cti
on

s l
og

ge
d.

 

 
St

an
da

rd
is

ed
 Y

an
co

al
 lo

gg
in

g 
sy

st
em

s 
an

d 
pr

ot
oc

ol
s 

ar
e 

ut
ilis

ed
 fo

r a
ll 

dr
ill

in
g 

lo
gg

in
g 

an
d 

sa
m

pl
in

g.
 

 
C

or
e 

is
 g

eo
lo

gi
ca

lly
 lo

gg
ed

 a
nd

 o
pe

n 
ho

le
 c

hi
p 

sa
m

pl
es

 a
re

 ta
ke

n 
ev

er
y 

1 
m

 a
nd

 lo
gg

ed
 fo

r 
lit

ho
lo

gy
 c

ha
ng

es
. 

 
Al

l h
ol

es
 h

av
e 

be
en

 li
th

ol
og

ic
al

ly
 lo

gg
ed

, w
ith

 c
or

ed
 c

oa
l s

ec
tio

ns
 b

rig
ht

ne
ss

 lo
gg

ed
. T

he
 

lo
gg

in
g 

of
 th

e 
ch

ip
 a

nd
 c

or
e 

sa
m

pl
es

 is
 d

et
ai

le
d 

an
d 

in
cl

ud
es

 a
 re

co
rd

 o
f t

he
 re

co
ve

ry
 o

f t
he

 
to

ta
l l

en
gt

h 
an

d 
th

e 
co

re
d 

le
ng

th
, r

oc
k 

ty
pe

, s
tra

tig
ra

ph
ic

 u
ni

t a
nd

 n
um

er
ou

s 
ad

je
ct

iv
es

 to
 

de
sc

rib
e 

th
e 

sa
m

pl
e 

in
 te

rm
s 

of
 c

ol
ou

r, 
gr

ai
ns

iz
e,

 b
ed

di
ng

 e
tc

. a
ll 

of
 w

hi
ch

 is
 s

uf
fic

ie
nt

 to
 

de
sc

rib
e 

th
e 

va
rio

us
 li

th
ol

og
ie

s 
an

d 
co

al
 s

am
pl

es
 to

 s
up

po
rt 

th
e 

C
oa

l R
es

ou
rc

e 
es

tim
at

io
n 

fro
m

 a
 g

eo
lo

gi
ca

l a
nd

 c
oa

l q
ua

lit
y 

co
ns

id
er

at
io

n.
 

 
In

 g
en

er
al

, g
eo

te
ch

ni
ca

l a
ss

es
sm

en
t i

s 
no

t p
er

fo
rm

ed
 b

as
ed

 o
n 

bo
re

 c
or

e 
da

ta
 b

ec
au

se
 th

e 
st

ru
ct

ur
al

 d
ef

or
m

at
io

n 
at

 Y
ar

ra
be

e 
ca

n 
be

 c
la

ss
ifi

ed
 b

et
w

ee
n 

co
m

pl
ex

 a
nd

 s
ev

er
e 

fo
r s

om
e 

of
 th

e 
m

in
in

g 
ar

ea
s.

 

 
G

eo
te

ch
ni

ca
l 

bo
re

ho
le

s 
ha

ve
 b

ee
n 

dr
ill

ed
 v

er
tic

al
ly

, 
an

d 
as

 a
 r

es
ul

t 
do

 n
ot

 i
nt

er
se

ct
 a

 
si

gn
ifi

ca
nt

 n
um

be
r o

f d
ef

ec
t s

tru
ct

ur
es

, b
ec

au
se

 jo
in

ts
 a

nd
 th

e 
lik

e 
ty

pi
ca

lly
 h

av
e 

su
bv

er
tic

al
 

or
ie

nt
at

io
n.

 

 
G

eo
te

ch
ni

ca
l d

ril
lin

g 
ha

s 
be

en
 c

om
pl

et
ed

 in
 th

e 
Ya

rr
ab

ee
 E

as
t S

ou
th

 (Y
ES

) a
nd

 W
ilp

ee
na

 
ar

ea
s.

  

 
Al

l b
or

e 
co

re
 is

 p
ho

to
gr

ap
he

d 
on

 b
ot

h 
th

e 
co

re
 ta

bl
e 

(0
.5

 m
 in

cr
em

en
t).

  

 
C

hi
p 

sa
m

pl
es

 a
re

 p
ho

to
gr

ap
he

d 
as

 th
ey

 a
re

 s
am

pl
ed

 a
nd

 la
id

 o
ut

 in
 1

 m
 in

te
rv

al
s.

 

 
An

 e
st

im
at

ed
 9

0%
 o

f 
th

e 
R

es
ou

rc
e 

us
es

 h
ol

es
 w

ith
 d

ig
ita

l g
eo

ph
ys

ic
al

 lo
gs

. 
S

om
e 

ol
de

r 
ho

le
s 

on
ly

 h
av

e 
pa

pe
r c

op
y 

ge
op

hy
si

cs
. T

he
 h

ol
es

 w
ith

ou
t g

eo
ph

ys
ic

s 
ap

pe
ar

 to
 h

av
e 

be
en

 
co

rr
ec

te
d 

to
 g

eo
ph

ys
ic

s,
 a

nd
 r

el
ia

bi
lit

y 
ha

s 
be

en
 v

er
ifi

ed
 fr

om
 n

ew
er

 d
ril

lin
g,

 a
nd

 m
in

in
g.

 
H

ol
es

 c
on

fir
m

ed
 t

o 
be

 u
nr

el
ia

bl
e 

ha
ve

 b
ee

n 
fla

gg
ed

 in
 t

he
 G

eo
ba

nk
 d

at
ab

as
e 

to
 a

vo
id

 
ac

ci
de

nt
al

 u
se

 d
ur

in
g 

m
od

el
lin

g.
 In

 s
om

e 
ar

ea
s 

th
es

e 
ho

le
s 

ha
ve

 b
ee

n 
re

dr
ill

ed
. 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
Th

e 
ge

op
hy

si
ca

l t
oo

ls
 u

se
d 

w
er

e:
 s

ho
rt 

an
d 

lo
ng

 s
pa

ce
d 

de
ns

ity
, n

at
ur

al
 g

am
m

a,
 c

al
lip

er
, 

an
d 

ve
rti

ca
lit

y.
 A

 s
on

ic
 s

on
de

 is
 ru

n 
on

 c
or

ed
 h

ol
es

. 

 
D

ril
lh

ol
e 

ve
rti

ca
lly

 d
at

a 
w

as
 u

se
d 

(w
he

n 
av

ai
la

bl
e)

 to
 o

rie
nt

at
e 

an
d 

lo
ca

te
 th

e 
bo

re
ho

le
s 

an
d 

th
e 

co
al

 s
ea

m
s 

fo
r i

nc
lu

si
on

 in
 th

e 
st

ru
ct

ur
al

 m
od

el
. A

n 
es

tim
at

ed
 9

0%
 o

f t
he

 R
es

ou
rc

e 
w

as
 

m
od

el
le

d 
us

in
g 

ve
rti

ca
lit

y 
da

ta
. 

Su
b-

sa
m

pli
ng

 
te

ch
niq

ue
s a

nd
 

sa
m

ple
 

pr
ep

ar
at

ion
 

 
If 

co
re

, w
he

th
er

 cu
t o

r s
aw

n 
an

d 
wh

et
he

r q
ua

rte
r, 

ha
lf o

r 
all

 co
re

 ta
ke

n.
 

 
If 

no
n-

co
re

, w
he

th
er

 ri
ffle

d,
 tu

be
 sa

m
ple

d,
 ro

ta
ry

 sp
lit,

 
et

c a
nd

 w
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 p
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l p
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m
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 p
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, c
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l p
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 p
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 b
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ra
be

e 
da

ta
ba

se
.  

– III-413 –



APPENDIX III  COMPETENT PERSON’S REPORT

 

C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

da
ta

 ve
rif

ica
tio

n,
 d

at
a 

sto
ra

ge
 (p

hy
sic

al 
an

d 
ele

ctr
on

ic)
 

pr
ot

oc
ols

. 
 

Di
sc

us
s a

ny
 a
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 d
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ica

tio
ns

 a
pp

lie
d.

 
 

W
he

th
er

 sa
m

ple
 co

m
po

sit
ing

 h
as

 b
ee

n 
ap

pli
ed

. 

 
Th

e 
ge

ol
og

ic
al

 le
ve

ls
 o

f 
st

ru
ct

ur
al

 c
om

pl
ex

ity
 a

t 
Ya

rr
ab

ee
 r

an
ge

 b
et

w
ee

n 
m

od
er

at
e 

an
d 

se
ve

re
. R

el
at

iv
el

y 
cl

os
e-

sp
ac

ed
 h

ol
e 

sp
ac

in
g 

w
as

 re
qu

ire
d 

to
 c

or
re

la
te

 th
e 

R
es

ou
rc

e 
to

 a
n 

ac
ce

pt
ab

le
 le

ve
l o

f c
on

fid
en

ce
 in

 c
om

pl
ex

 a
nd

 s
ev

er
e 

ar
ea

s.
  

 
Ex

pl
or

at
io

n 
dr

ill
in

g 
is

 in
iti

al
ly

 p
er

fo
rm

ed
 o

n 
pa

ra
lle

l d
ril

l l
in

es
 th

at
 a

re
 lo

ca
te

d 
at

 th
e 

fo
llo

w
in

g 
di

st
an

ce
s:

 

- 
1,

00
0 

m
; 

- 
50

0 
m

; a
nd

 
- 

25
0 

m
. 

 
Th

e 
sp

ac
in

g 
of

 e
xp

lo
ra

tio
n 

dr
ill 

lin
es

 is
 re

du
ce

d 
as

 c
er

ta
in

ty
 o

f i
nc

lu
si

on
 o

f R
es

ou
rc

es
 in

to
 

th
e 

LO
M

 in
cr

ea
se

s.
 

 
In

 g
en

er
al

 th
e 

sp
ac

in
g 

of
 o

pe
n 

ho
le

s 
fo

r p
re

-p
ro

du
ct

io
n 

dr
ill

in
g 

re
du

ce
s 

to
 1

25
 m

. 

 
Bo

re
ho

le
 s

pa
ci

ng
 is

 n
ot

 th
e 

ov
er

ar
ch

in
g 

cr
ite

ria
 fo

r d
et

er
m

in
in

g 
th

e 
sp

ac
in

g 
of

 e
xp

lo
ra

tio
n.

 
G

eo
lo

gi
ca

l c
er

ta
in

ty
 is

 th
e 

pr
im

e 
re

qu
ire

m
en

t a
t t

he
 c

om
pl

et
io

n 
of

 e
xp

lo
ra

tio
n.

 In
 o

th
er

 w
or

ds
 

th
e 

gr
ea

te
r t

he
 g

eo
lo

gi
ca

l c
om

pl
ex

ity
, t

he
 c

lo
se

r t
he

 fi
na

l b
or

eh
ol

e 
sp

ac
in

g.
 

 
As

 a
 g

en
er

al
 ru

le
 o

f t
hu

m
b,

 if
 b

yp
as

s 
co

al
 is

 re
qu

ire
d 

to
 b

e 
pr

od
uc

ed
 th

e 
bo

re
ho

le
 s

pa
ci

ng
 

is
 g

en
er

al
ly

 le
ss

 th
an

 1
50

 m
. 

Or
ien

ta
tio

n 
of

 
da

ta
 in

 re
lat

ion
 

to
 g

eo
log

ica
l 

str
uc

tu
re

 

 
W

he
th

er
 th

e 
or

ien
ta

tio
n 

of
 sa

m
pli

ng
 a

ch
iev

es
 u

nb
ias

ed
 

sa
m

pli
ng

 o
f p

os
sib

le 
str

uc
tu

re
s a

nd
 th

e 
ex

te
nt

 to
 w

hic
h 

th
is 

is 
kn

ow
n,

 co
ns

ide
rin

g 
th

e 
de

po
sit

 ty
pe

. 
 

If 
th

e 
re

lat
ion

sh
ip 

be
tw

ee
n 

th
e 

dr
illi

ng
 o

rie
nt

at
ion

 a
nd

 th
e 

or
ien

ta
tio

n 
of

 ke
y m

ine
ra

lis
ed

 st
ru

ctu
re

s i
s c

on
sid

er
ed

 to
 

ha
ve

 in
tro

du
ce

d 
a 

sa
m

pli
ng

 b
ias

, t
his

 sh
ou

ld 
be

 
as

se
ss

ed
 a

nd
 re

po
rte

d 
if m

at
er

ial
. 

 
D

ril
lh

ol
es

 w
er

e 
or

ie
nt

ed
 a

nd
 d

ril
le

d 
ve

rti
ca

lly
. 

 
In

 a
re

as
 o

f s
te

ep
 b

ed
di

ng
 d

ip
, d

ril
lh

ol
es

 o
fte

n 
ha

ve
 a

 h
ig

h 
pe

rc
en

ta
ge

 o
f d

ev
ia

tio
n.

  

 
Ve

rti
ca

lit
y 

da
ta

 
w

as
 

ac
qu

ire
d 

du
rin

g 
ge

op
hy

si
ca

l 
lo

gg
in

g 
an

d 
ha

s 
be

en
 

us
ed

 
fo

r 
un

am
bi

gu
ou

s 
lo

ca
tio

n 
of

 t
he

 c
oa

l s
ea

m
s 

fo
r 

90
%

 o
f 

bo
re

ho
le

s 
us

ed
 f

or
 d

ev
el

op
m

en
t 

of
 

ge
ol

og
ic

al
 m

od
el

s.
 

 
C

or
e 

or
ie

nt
at

io
n 

ha
s 

no
t 

be
en

 m
ea

su
re

d.
 C

or
e 

ho
le

s 
ha

ve
 b

ee
n 

or
ie

nt
ed

 a
nd

 d
ril

le
d 

ve
rti

ca
lly

. 

 
Th

e 
us

e 
of

 d
ow

nh
ol

e 
de

vi
at

io
n 

fo
r d

ev
ia

te
d 

bo
re

ho
le

s 
is

 s
uf

fic
ie

nt
 fo

r u
na

m
bi

gu
ou

s 
lo

ca
tio

n 
of

 th
e 

co
al

 s
ea

m
s 

an
d 

fo
llo

w
s 

st
an

da
rd

 in
du

st
ry

 p
ra

ct
ic

es
. 

Sa
m

ple
 se

cu
rit

y 
 

Th
e 

m
ea

su
re

s t
ak

en
 to

 e
ns

ur
e 

sa
m

ple
 se

cu
rit

y. 
 

C
or

e 
sa

m
pl

es
 a

re
 b

ag
ge

d 
by

 t
he

 g
eo

lo
gi

st
 a

nd
 d

is
pa

tc
he

d 
th

ro
ug

h 
th

e 
Ya

rr
ab

ee
 M

in
e 

St
or

es
 fo

r d
is

pa
tc

h.
 S

am
pl

es
 a

re
 tr

an
sp

or
te

d 
to

 th
e 

la
bo

ra
to

ry
 b

y 
de

di
ca

te
d 

co
ur

ie
r s

er
vi

ce
.  

 
Sa

m
pl

e 
in

st
ru

ct
io

ns
 a

re
 p

ro
vi

de
d 

to
 th

e 
la

bo
ra

to
ry

. 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
N

o 
sa

m
pl

es
 h

av
e 

go
ne

 m
is

si
ng

 to
 d

at
e.

 

 
In

 li
gh

t o
f t

he
 b

ul
k 

co
m

m
od

ity
 n

at
ur

e 
of

 c
oa

l, 
no

 h
ig

he
r l

ev
el

 s
ec

ur
ity

 m
ea

su
re

s 
ar

e 
de

em
ed

 
ne

ce
ss

ar
y 

si
nc

e 
it 

is
 v

er
y 

un
lik

el
y 

to
 b

e 
su

bj
ec

t t
o 

m
at

er
ia

l i
m

pa
ct

 fr
om

 s
am

pl
e 

ta
m

pe
rin

g 
th

ef
t o

r l
os

s.
 

Au
dit

s o
r 

re
vie

ws
 

 
Th

e 
re

su
lts

 o
f a

ny
 a

ud
its

 o
r r

ev
iew

s o
f s

am
pli

ng
 

te
ch

niq
ue

s a
nd

 d
at

a.
 

 
N

o 
ex

te
rn

al
 a

ud
its

 h
av

e 
be

en
 p

er
fo

rm
ed

. 

Se
ct

io
n 

2 R
ep

or
tin

g 
of

 E
xp

lo
ra

tio
n 

Re
su

lts
 

(C
rit

er
ia

 li
st

ed
 in

 th
e 

pr
ec

ed
in

g 
se

ct
io

n 
al

so
 a

pp
ly

 to
 th

is
 s

ec
tio

n.
) 

C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

M
ine

ra
l 

te
ne

m
en

t a
nd

 
lan

d 
te

nu
re

 
sta

tu
s 

 
Ty

pe
, r

ef
er

en
ce

 n
am

e/
nu

m
be

r, 
loc

at
ion

 a
nd

 o
wn

er
sh

ip 
inc

lud
ing

 a
gr

ee
m

en
ts 

or
 m

at
er

ial
 is

su
es

 w
ith

 th
ird

 
pa

rti
es

 su
ch

 a
s j

oin
t v

en
tu

re
s, 

pa
rtn

er
sh

ips
, o

ve
rri

din
g 

ro
ya

ltie
s, 

na
tiv

e 
titl

e 
int

er
es

ts,
 h

ist
or

ica
l s

ite
s, 

wi
lde

rn
es

s 
or

 n
at

ion
al 

pa
rk

 a
nd

 e
nv

iro
nm

en
ta

l s
et

tin
gs

. 
 

Th
e 

se
cu

rit
y o

f t
he

 te
nu

re
 h

eld
 a

t t
he

 tim
e 

of
 re

po
rti

ng
 

alo
ng

 w
ith

 a
ny

 kn
ow

n 
im

pe
dim

en
ts 

to
 o

bt
ain

ing
 a

 
lic

en
se

 to
 o

pe
ra

te
 in

 th
e 

ar
ea

. 

 
Al

l 
R

es
ou

rc
es

 l
ie

 w
ith

in
 m

in
in

g 
le

as
es

 h
el

d 
by

 Y
C

C
. 

Th
er

e 
ar

e 
no

 j
oi

nt
 v

en
tu

re
s,

 
pa

rtn
er

sh
ip

s,
 o

ve
rr

id
in

g 
ro

ya
lti

es
, 

na
tiv

e 
tit

le
 i

nt
er

es
ts

, 
hi

st
or

ic
al

 s
ite

s 
or

 w
ild

er
ne

ss
 o

r 
na

tio
na

l p
ar

k 
an

d 
en

vi
ro

nm
en

ta
l s

et
tin

gs
 o

ve
r t

he
se

 m
in

in
g 

le
as

es
. 

 
Th

e 
m

in
in

g 
le

as
e 

st
at

us
 is

 li
st

ed
 in

 T
ab

le
 C

1,
 a

nd
 s

ho
w

n 
in

 th
e 

ta
bl

e 
be

lo
w

: 

 
Ex

plo
ra

tio
n 

do
ne

 
by

 o
th

er
 p

ar
tie

s 
 

Ac
kn

ow
led

gm
en

t a
nd

 a
pp

ra
isa

l o
f e

xp
lor

at
ion

 b
y o

th
er

 
pa

rti
es

. 
 

Ap
pr

ox
im

at
el

y 
40

%
 o

f t
he

 e
xp

lo
ra

tio
n 

w
as

 c
om

pl
et

ed
 b

y 
an

te
ce

de
nt

s 
to

 F
el

ix
 R

es
ou

rc
es

 
w

ho
 b

ec
am

e 
th

e 
ow

ne
r o

f Y
ar

ra
be

e 
in

 2
00

7.
 

 
Ap

pr
ox

im
at

el
y 

60
%

 o
f 

th
e 

ho
le

s 
ha

ve
 b

ee
n 

dr
ille

d 
si

nc
e 

20
07

 w
he

n 
Fe

lix
 R

es
ou

rc
es

 
ac

qu
ire

d 
Ya

rr
ab

ee
.  
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
Th

e 
pr

ev
io

us
 C

om
pe

te
nt

 P
er

so
n 

(M
r. 

S
tu

ar
t W

hy
te

) 
w

ho
 h

as
 b

ee
n 

em
pl

oy
ed

 a
t Y

ar
ra

be
e 

si
nc

e 
20

07
 h

as
 fu

ll 
kn

ow
le

dg
e 

of
 th

is
 p

os
t 2

00
7 

ex
pl

or
at

io
n,

 a
nd

 h
as

 p
ro

vi
de

d 
th

e 
cu

rr
en

t 
C

om
pe

te
nt

 P
er

so
n 

w
ith

 h
is

 p
er

so
na

l i
ns

ig
ht

s.
 

 
Al

l k
no

w
n 

hi
st

or
ic

al
 d

ril
lin

g 
ha

s 
be

en
 in

co
rp

or
at

ed
 in

to
 th

e 
Ya

rr
ab

ee
 g

eo
lo

gi
ca

l d
at

ab
as

e.
 

Th
e 

te
rm

 ‘h
is

to
ric

al
 d

ril
lin

g’
 u

se
d 

by
 Y

ar
ra

be
e,

 r
ef

er
s 

to
 a

ll 
bo

re
ho

le
s 

co
m

pl
et

ed
 p

rio
r 

to
 

20
07

.  

 
N

o 
dr

ill
in

g 
is

 c
on

du
ct

ed
 o

n 
YC

C
 m

in
in

g 
le

as
es

 b
y 

ot
he

r p
ar

tie
s.

 

Ge
olo

gy
 

 
De

po
sit

 ty
pe

, g
eo

log
ica

l s
et

tin
g 

an
d 

sty
le 

of
 

m
ine

ra
lis

at
ion

. 
 

Th
e 

Ya
rr

ab
ee

 d
ep

os
it 

is
 lo

ca
te

d 
w

ith
in

 th
e 

R
an

ga
l C

oa
l M

ea
su

re
s 

of
 th

e 
B

la
ck

w
at

er
 G

ro
up

, 
an

d 
is

 lo
ca

te
d 

on
 th

e 
ea

st
er

n 
ed

ge
 o

f t
he

 B
ow

en
 B

as
in

, a
dj

ac
en

t t
o 

th
e 

D
aw

so
n 

te
ct

on
ic

 
Zo

ne
.  

 
Th

e 
Ya

rr
eb

ee
 d

ep
os

it 
is

 lo
ca

te
d 

be
tw

ee
n 

th
e 

Ya
rr

ab
ee

 fa
ul

t o
n 

th
e 

ea
st

 a
nd

 th
e 

Je
llin

ba
h 

fa
ul

t o
n 

th
e 

w
es

t, 
bo

th
 fa

ul
ts

 b
ei

ng
 th

ru
st

s 
an

d 
up

-th
ro

w
n 

to
 th

e 
ea

st
. 

 
Th

e 
Ya

rr
ab

ee
 R

es
ou

rc
e 

is
 lo

ca
te

d 
on

 a
n 

as
ym

m
et

ric
 s

yn
cl

in
e 

th
at

 p
lu

ng
es

 to
 th

e 
SS

E.
 T

he
 

w
es

te
rn

 li
m

b 
of

 th
e 

sy
nc

lin
e 

is
 c

ha
ra

ct
er

is
ed

 b
y 

st
ee

p 
di

ps
 a

nd
 s

ig
ni

fic
an

t c
ru

st
al

 s
ho

rte
ni

ng
 

du
e 

to
 o

ve
r t

hr
us

tin
g 

of
 s

tra
ta

.  

 
Se

co
nd

ar
y 

an
tic

lin
e 

an
d 

sy
nc

lin
e 

st
ru

ct
ur

es
 a

re
 s

up
er

im
po

se
d 

on
 th

e 
ov

er
ar

ch
in

g 
sy

nc
lin

e 
st

ru
ct

ur
e,

 w
ith

 a
nt

ic
lin

es
 b

ei
ng

 s
ub

je
ct

 t
o 

cr
us

ta
l s

ho
rte

ni
ng

 w
hi

ch
 is

 o
bs

er
ve

d 
by

 t
hr

us
t 

st
ru

ct
ur

es
 b

ei
ng

 lo
ca

te
d 

in
 c

lo
se

 p
ro

xi
m

ity
 to

 th
e 

ax
ia

l s
tru

ct
ur

es
 o

f t
he

 a
nt

ic
lin

es
. 

 
Th

e 
R

es
ou

rc
e 

ar
ea

 is
 c

ur
re

nt
ly

 e
va

lu
at

ed
 fo

r o
pe

n 
cu

t e
xt

ra
ct

io
n 

on
ly

, b
ec

au
se

 it
s 

st
ru

ct
ur

al
 

co
m

pl
ex

ity
 is

 c
ur

re
nt

ly
 p

er
ce

iv
ed

 to
 p

re
cl

ud
e 

un
de

rg
ro

un
d 

ex
tra

ct
io

n.
  

 
Th

e 
de

po
si

t d
im

en
si

on
s 

ar
e 

ap
pr

ox
im

at
el

y 
15

 k
m

 in
 le

ng
th

 n
or

th
-s

ou
th

, b
y 

10
 k

m
 in

 w
id

th
 

w
es

t-e
as

t. 

 
Ya

rr
ab

ee
 p

ro
du

ct
 c

oa
l i

s 
a 

w
el

l-e
st

ab
lis

he
d,

 lo
w

 v
ol

at
ile

 P
C

I c
oa

l b
ra

nd
. 

Dr
illh

ole
 

In
fo

rm
at

ion
 

 
A 

su
m

m
ar

y o
f a

ll i
nf

or
m

at
ion

 m
at

er
ial

 to
 th

e 
un

de
rs

ta
nd

ing
 o

f t
he

 e
xp

lor
at

ion
 re

su
lts

 in
clu

din
g 

a 
ta

bu
lat

ion
 o

f t
he

 fo
llo

wi
ng

 in
fo

rm
at

ion
 fo

r a
ll M

at
er

ial
 

dr
illh

ole
s: 

- 
ea

sti
ng

 a
nd

 n
or

th
ing

 o
f t

he
 d

rill
ho

le 
co

lla
r 

- 
ele

va
tio

n 
or

 R
L 

(R
ed

uc
ed

 L
ev

el 
– 

ele
va

tio
n 

ab
ov

e 
se

a 
lev

el 
in 

m
et

re
s)

 o
f t

he
 d

rill
ho

le 
co

lla
r 

- 
dip

 a
nd

 a
zim

ut
h 

of
 th

e 
ho

le 
- 

do
wn

 h
ole

 le
ng

th
 a

nd
 in

te
rc

ep
tio

n 
de

pt
h 

- 
ho

le 
len

gt
h.

 
 

If 
th

e 
ex

clu
sio

n 
of

 th
is 

inf
or

m
at

ion
 is

 ju
sti

fie
d 

on
 th

e 
ba

sis
 th

at
 th

e 
inf

or
m

at
ion

 is
 n

ot
 M

at
er

ial
 a

nd
 th

is 
ex

clu
sio

n 
do

es
 n

ot
 d

et
ra

ct 
fro

m
 th

e 
un

de
rs

ta
nd

ing
 o

f t
he

 

 
Al

l b
or

eh
ol

e 
da

ta
 is

 s
to

re
d 

w
ith

in
 th

e 
Ya

rr
ab

ee
 G

eo
ba

nk
 d

at
ab

as
e.

 

 
Th

e 
da

ta
ba

se
 c

on
ta

in
s 

gr
ea

te
r 

th
an

 1
0,

38
8 

bo
re

ho
le

s,
 o

f w
hi

ch
 1

,1
18

 a
re

 c
or

ed
 h

ol
es

 o
f 

va
rio

us
 d

ia
m

et
er

s.
 

 
A 

to
ta

l o
f 4

,5
75

 b
or

eh
ol

es
 a

re
 lo

ca
te

d 
in

 th
e 

m
in

ed
 o

ut
 a

re
as

 a
t Y

ar
ra

be
e.

 

 
M

r. 
St

ua
rt 

W
hy

te
 o

pi
ne

s 
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t c
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- 
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e 
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s 
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e 
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 b
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r c
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 d
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at
e 
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 m
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 C
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f d
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r d
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 d
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 b
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re
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 d
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 d
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 d
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 c

or
re

ct
ed

 to
 g

eo
ph

ys
ic

s 
an

d 
fla

gg
ed

 a
s 

co
rr

ec
te

d 
in

 G
eo

ba
nk

. 

 
Th

e 
da

ta
 is

 re
vi

ew
ed

 b
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 p
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t d
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at
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, c
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 p
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e 
si

te
, t

he
 C

om
pe

te
nt

 P
er

so
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l C
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at
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 C
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ra
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 s
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 o
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 p
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 d
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 o
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 D
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r c

on
ve

rs
ely

, t
he

 u
nc

er
ta

int
y o

f )
 th

e 
ge

olo
gic

al 
int

er
pr

et
at

ion
 o

f t
he

 m
ine

ra
l d

ep
os

it. 
 

Na
tu

re
 o

f t
he

 d
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at
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at
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ra
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 c
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 c
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 c
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m
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 d
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 d
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ra
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 d
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 c
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C
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 d
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C
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to

r U
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l c
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 b
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 c
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 b
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ke
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 p
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 p
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O

th
er

 m
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ke
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 u
se

d 
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 a
ss
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t w
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 s
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m
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en
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at
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ra
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th
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de
r b
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d 
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 p
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l s
ea
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 th
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kn
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d 
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- 
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te
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n 
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s 

ch
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ris
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- 
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m
m

a 
re
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se
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f t
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 s
ea

m
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te
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- 

th
e 

m
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l s
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 b
an

d 
th
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 p
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se
nt
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 th

e 
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llu
x 
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, (
w
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ch
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 th

e 
sa

m
e 
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 th

e 
m

ed
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l s
to

ne
 b
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d 
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 th

e 
E
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 s
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m
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t s
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m
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 th

e 
no

rth
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pa
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 o

f 
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w
en
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in
); 

- 
th

e 
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gh
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 p

lie
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 a
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- 
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e 
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gh

 p
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s 
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m
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 o
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d 
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r o
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 d
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 o
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l l
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t c
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 d
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rr
ab

ee
 d
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 d
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 c
om
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m

at
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at
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 d
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 d
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es
s o
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lie

d 
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s, 
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lud
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m
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t o
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e 
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m
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 p
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et
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nd
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 d
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f 
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 d
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a 
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s c
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pa

ra
m

et
er

s u
se

d.
 

 
Th

e 
av

ail
ab

ilit
y o

f c
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 m
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 p
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at
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s m
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f b
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f d
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 m
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 d
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 c
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l p
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 c
oa

l q
ua

lit
y 

m
od

el
lin

g 
cr

ea
te

d 
w

ith
 

a 
50

 m
 m

es
h 

si
ze

. T
he

 m
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 m
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 d
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 d
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 r
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 c
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 c
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 d
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at
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k m
od

el 
int

er
po

lat
ion

, t
he

 b
loc

k s
ize

 in
 

re
lat

ion
 to

 th
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s b
eh

ind
 m

od
ell

ing
 o

f s
ele

cti
ve

 m
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y a

ss
um

pt
ion

s a
bo

ut
 co

rre
lat

ion
 b

et
we

en
 va

ria
ble

s. 
 

De
sc

rip
tio

n 
of

 h
ow

 th
e 

ge
olo

gic
al 

int
er

pr
et

at
ion

 w
as

 
us

ed
 to

 co
nt

ro
l th

e 
re

so
ur

ce
 e

sti
m

at
es

. 
 

Di
sc

us
sio

n 
of

 b
as

is 
fo

r u
sin

g 
or

 n
ot

 u
sin

g 
gr

ad
e 

cu
ttin

g 
or

 ca
pp

ing
. 

 
Th

e 
pr

oc
es

s o
f v

ali
da

tio
n,

 th
e 

ch
ec

kin
g 

pr
oc

es
s u

se
d,

 
th

e 
co

m
pa

ris
on

 o
f m

od
el 

da
ta

 to
 d

rill
ho

le 
da

ta
, a

nd
 u

se
 

of
 re

co
nc

ilia
tio

n 
da

ta
 if 

av
ail

ab
le.

 

 
Tr

en
d 

st
rin

gs
 w

er
e 

us
ed

 to
 c

on
tro

l t
he

 m
od

el
 in

 c
om

pl
ex

 a
re

as
 o

f t
ig

ht
 fo

ld
in

g,
 v

er
tic

al
 s

ea
m

 
di

p,
 a

nd
 fa

ul
t d

is
pl

ac
em

en
t. 

 
Li

m
its

 to
 d

at
a 

ha
ve

 b
ee

n 
ap

pl
ie

d 
to

 c
oa

l q
ua

lit
y 

an
d 

se
am

 th
ic

kn
es

s 
gr

id
s.

 T
hi

s 
lim

its
 th

e 
m

od
el

 t
hi

ck
ne

ss
 a

nd
 c

oa
l q

ua
lit

y 
at

tri
bu

te
 r

an
ge

s 
to

 t
he

 m
ax

im
um

 a
nd

 m
in

im
um

 v
al

ue
s 

w
ith

in
 th

e 
da

ta
 s

et
.  

 
Fa

ul
t t

hi
ck

en
ed

 c
or

ed
 h

ol
e 

se
am

 th
ic

kn
es

se
s 

ha
ve

 n
ot

 b
ee

n 
tri

m
m

ed
 to

 th
e 

av
er

ag
e 

se
am

 
th

ic
kn

es
s 

to
 e

ns
ur

e 
th

at
 th

e 
en

tir
e 

se
am

 q
ua

lit
y 

re
su

lt 
ca

n 
be

 c
om

po
si

te
d 

an
d 

us
ed

 in
 th

e 
m

od
el

. 
Fa

ul
t 

th
ic

ke
ne

d 
co

re
d 

ho
le

 s
ea

m
 a

re
 e

xc
lu

de
d 

fro
m

 g
en

er
at

in
g 

st
ru

ct
ur

e 
an

d 
th

ic
kn

es
s 

gr
id

s.
 S

tu
ar

t W
hy

te
 e

st
im

at
es

 th
at

 le
ss

 th
an

 5
%

 o
f c

or
ed

 h
ol

e 
se

am
 in

te
rs

ec
tio

ns
 

ar
e 

fa
ul

t a
ffe

ct
ed

. 

 
Th

e 
pi

lo
t o

pe
n 

ho
le

 a
t t

he
 s

ite
 o

f t
he

 e
xc

lu
de

d 
co

re
d 

ho
le

 is
 u

se
d 

to
 c

on
tro

l s
ea

m
 th

ic
kn

es
s 

fo
r t

he
 re

pe
at

ed
 s

ea
m

 s
ec

tio
n 

an
d 

th
e 

no
n-

re
pe

at
ed

 s
ea

m
 s

ec
tio

n 
in

 th
e 

st
ru

ct
ur

al
 m

od
el

. 

 
Th

e 
na

m
es

 a
nd

 d
et

ai
ls

 o
f t

he
 fo

ur
 m

od
el

s 
ar

e 
sh

ow
n 

in
 b

el
ow

. 

 
M

ois
tu

re
 

 
W

he
th

er
 th

e 
to

nn
ag

es
 a

re
 e

sti
m

at
ed

 o
n 

a 
dr

y b
as

is 
or

 
wi

th
 n

at
ur

al 
m

ois
tu

re
, a

nd
 th

e 
m

et
ho

d 
of

 d
et

er
m

ina
tio

n 
of

 th
e 

m
ois

tu
re

 co
nt

en
t. 

 
Th

er
e 

ar
e 

no
 to

ta
l m

oi
st

ur
e 

de
te

rm
in

at
io

ns
 fo

r 
Ya

rr
ab

ee
 in

 s
itu

 c
oa

l. 
Ai

r 
dr

ie
d 

de
ns

ity
 h

as
 

be
en

 a
dj

us
te

d 
to

 a
n 

in
 s

itu
 b

as
is

 u
si

ng
 th

e 
Pr

es
to

n 
& 

Sa
nd

er
s 

eq
ua

tio
n 

us
in

g 
an

 a
ss

um
ed

 
in

 s
itu

 m
oi

st
ur

e 
of

 5
.5

%
, w

hi
ch

 is
 c

om
m

en
su

ra
te

 w
ith

 th
e 

co
al

 ra
nk

. T
he

 s
el

ec
tio

n 
of

 a
 to

ta
l 

m
oi

st
ur

e 
es

tim
at

e 
of

 4
%

 to
 6

%
 w

ill 
no

t m
ak

e 
a 

m
at

er
ia

l d
iff

er
en

ce
 to

 th
e 

R
es

ou
rc

e 
to

nn
ag

e 
es

tim
at

e.
 T

he
re

fo
re

 th
e 

C
om

pe
te

nt
 P

er
so

n 
co

ns
id

er
s 

th
at

 fu
rth

er
 d

is
cu

ss
io

n 
ab

ou
t c

ha
ng

es
 

of
 th

e 
to

ta
l m

oi
st

ur
e 

as
su

m
pt

io
n 

of
 5

.5
%

 is
 n

ot
 r

el
ev

an
t. 

Th
e 

bi
gg

es
t l

ev
er

s 
fo

r 
R

es
ou

rc
e 

va
ria

bi
lit

y 
ar

e 
st

ru
ct

ur
al

. 

Cu
t-o

ff 
pa

ra
m

et
er

s 
 

Th
e 

ba
sis

 o
f t

he
 a

do
pt

ed
 cu

t-o
ff 

gr
ad

e(
s)

 o
r q

ua
lity

 
pa

ra
m

et
er

s a
pp

lie
d.

 
 

M
in

im
um

 s
ea

m
 th

ic
kn

es
se

s 
ar

e 
de

te
rm

in
ed

 b
y 

th
e 

st
ru

ct
ur

al
 c

om
pl

ex
ity

 o
f e

ac
h 

R
es

ou
rc

e 
do

m
ai

n,
 a

nd
 in

 c
on

ju
nc

tio
n 

w
ith

 p
ra

ct
ic

al
 m

in
in

g 
lim

ita
tio

ns
, a

s 
w

el
l a

s 
co

ns
ul

ta
tio

n 
w

ith
 m

in
e 

pl
an

ni
ng

 e
ng

in
ee

rs
. I

n 
ar

ea
s 

of
 lo

w
 s

tru
ct

ur
al

 c
om

pl
ex

ity
, s

ea
m

 th
ic

kn
es

s 
lim

it 
ar

e 
as

 th
in

 
as

 3
0 

cm
 f

or
 t

he
 C

as
to

r 
U

pp
er

 s
ea

m
 in

 t
he

 Y
ar

ra
be

e 
ea

st
 a

re
a,

 b
ut

 n
om

in
al

ly
 a

 0
.5

 m
 

m
in

im
um

 th
ic

kn
es

s 
is

 u
se

d 
fo

r 
th

e 
ot

he
r 

se
am

s.
 N

o 
se

am
 th

ic
kn

es
s 

lim
it 

is
 a

pp
lie

d 
w

he
re

 
se

am
s 

ad
jo

in
 (c

oa
le

sc
e)

 w
ith

 o
th

er
 s

ea
m

s.
 

 
45

%
 ra

w
 a

sh
 is

 u
se

d 
as

 a
n 

up
pe

r 
lim

it 
fo

r r
aw

 c
oa

l q
ua

lit
y,

 b
ut

 it
 is

 e
xt

re
m

el
y 

ra
re

 fo
r r

aw
 

as
h 

to
 re

ac
h 

th
is

 li
m

it.
 

 
R

es
ou

rc
e 

cu
t 

of
f 

lim
its

 a
ls

o 
in

cl
ud

e 
th

e 
20

:1
 v

er
tic

al
 in

 s
itu

 s
tri

pp
in

g 
ra

tio
 t

o 
th

e 
lo

w
es

t 
m

in
ea

bl
e 

co
al

 s
ea

m
. 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
Th

e 
lo

w
es

t m
in

ea
bl

e 
co

al
 s

ea
m

 in
 a

ll 
ar

ea
s 

is
 th

e 
P

ol
lu

x 
se

am
, e

xc
ep

t f
or

 th
e 

YE
S 

ar
ea

 
w

hi
ch

 m
in

es
 to

 th
e 

Pi
sc

es
 s

ea
m

.  

M
ini

ng
 fa

cto
rs

 o
r 

as
su

m
pt

ion
s 

 
As

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 p

os
sib

le 
m

ini
ng

 m
et

ho
ds

, 
m

ini
m

um
 m

ini
ng

 d
im

en
sio

ns
 a

nd
 in

te
rn

al 
(o

r, 
if 

ap
pli

ca
ble

, e
xte

rn
al)

 m
ini

ng
 d

ilu
tio

n.
 It

 is
 a

lw
ay

s 
ne

ce
ss

ar
y a

s p
ar

t o
f t

he
 p

ro
ce

ss
 o

f d
et

er
m

ini
ng

 
re

as
on

ab
le 

pr
os

pe
cts

 fo
r e

ve
nt

ua
l e

co
no

m
ic 

ex
tra

cti
on

 
to

 co
ns

ide
r p

ot
en

tia
l m

ini
ng

 m
et

ho
ds

, b
ut

 th
e 

as
su

m
pt

ion
s m

ad
e 

re
ga

rd
ing

 m
ini

ng
 m

et
ho

ds
 a

nd
 

pa
ra

m
et

er
s w

he
n 

es
tim

at
ing

 M
ine

ra
l R

es
ou

rc
es

 m
ay

 n
ot

 
alw

ay
s b

e 
rig

or
ou

s. 
W

he
re

 th
is 

is 
th

e 
ca

se
, t

his
 sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
ba

sis
 o

f t
he

 
m

ini
ng

 a
ss

um
pt

ion
s m

ad
e.

 

 
O

pe
n 

cu
t 

m
in

in
g 

m
et

ho
ds

 u
si

ng
 t

ru
ck

 a
nd

 s
ho

ve
l /

 e
xc

av
at

or
 a

re
 c

on
si

de
re

d 
to

 b
e 

th
e 

su
ita

bl
e 

m
et

ho
d 

of
 o

pe
ra

tio
n.

 

 
U

nd
er

gr
ou

nd
 e

xt
ra

ct
io

n 
m

et
ho

ds
 h

av
e 

no
t b

ee
n 

co
ns

id
er

ed
 a

t t
hi

s 
st

ag
e 

of
 e

va
lu

at
io

n 
du

e 
to

 th
e 

st
ru

ct
ur

al
 c

om
pl

ex
ity

 o
f t

he
 R

es
ou

rc
e 

ar
ea

, a
nd

 th
e 

la
rg

e 
op

en
 c

ut
 R

es
ou

rc
e 

th
at

 is
 

cu
rr

en
tly

 a
va

ila
bl

e.
 

M
et

all
ur

gic
al 

fa
cto

rs
 o

r 
as

su
m

pt
ion

s 

 
Th

e 
ba

sis
 fo

r a
ss

um
pt

ion
s o

r p
re

dic
tio

ns
 re

ga
rd

ing
 

m
et

all
ur

gic
al 

am
en

ab
ilit

y. 
It 

is 
alw

ay
s n

ec
es

sa
ry

 a
s p

ar
t 

of
 th

e 
pr

oc
es

s o
f d

et
er

m
ini

ng
 re

as
on

ab
le 

pr
os

pe
cts

 fo
r 

ev
en

tu
al 

ec
on

om
ic 

ex
tra

cti
on

 to
 co

ns
ide

r p
ot

en
tia

l 
m

et
all

ur
gic

al 
m

et
ho

ds
, b

ut
 th

e 
as

su
m

pt
ion

s r
eg

ar
din

g 
m

et
all

ur
gic

al 
tre

at
m

en
t p

ro
ce

ss
es

 a
nd

 p
ar

am
et

er
s m

ad
e 

wh
en

 re
po

rti
ng

 M
ine

ra
l R

es
ou

rc
es

 m
ay

 n
ot

 a
lw

ay
s b

e 
rig

or
ou

s. 
W

he
re

 th
is 

is 
th

e 
ca

se
, t

his
 sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
ba

sis
 o

f t
he

 m
et

all
ur

gic
al 

as
su

m
pt

ion
s m

ad
e.

 

 
Ya

rr
ab

ee
 h

as
 a

 1
0 

ye
ar

 h
is

to
ry

 o
f 

w
as

h 
pl

an
t 

pe
rfo

rm
an

ce
 d

at
a 

av
ai

la
bl

e 
w

ith
 w

hi
ch

 t
o 

ca
lib

ra
te

 p
ro

du
ct

 y
ie

ld
 a

nd
 a

sh
 b

as
ed

 o
n 

bo
re

 c
or

e 
pr

ed
ic

tio
ns

. 

 
Th

e 
Ya

rr
ab

ee
 C

H
PP

 c
on

si
st

s 
of

 in
du

st
ry

 s
ta

nd
ar

d 
se

pa
ra

tio
n 

eq
ui

pm
en

t s
uc

h 
as

: 

- 
de

ns
e 

m
ed

ia
 c

yc
lo

ne
s;

 
- 

sp
ira

ls
; a

nd
 

- 
fro

th
 fl

ot
at

io
n.

 
 

W
as

ha
bi

lit
y 

te
st

in
g 

is
 p

er
fo

rm
ed

 o
n 

10
0 

m
m

 d
ia

m
et

er
 c

or
e 

to
 s

im
ul

at
e 

th
e 

fe
ed

 t
o 

th
e 

se
pa

ra
tin

g 
eq

ui
pm

en
t o

f t
he

 C
H

P
P.

 W
as

ha
bi

lit
y 

te
st

in
g 

of
 b

or
e 

co
re

 a
t Y

ar
ra

be
e 

ha
s 

on
ly

 
be

en
 a

 f
ea

tu
re

 o
f 

ex
pl

or
at

io
n 

si
nc

e 
20

11
, 

an
d 

af
te

r 
th

e 
C

H
P

P 
w

as
 c

on
st

ru
ct

ed
. 

Te
st

in
g 

fo
llo

w
s 

th
e 

W
as

ha
bi

lit
y 

Bo
re

co
re

 P
ro

ce
du

re
 ‘1

’ D
at

ed
 1

 J
ul

y 
20

12
 w

hi
ch

 in
cl

ud
es

; 

 
C

oa
l s

am
pl

es
 a

re
 s

iz
ed

 to
 th

re
e 

fra
ct

io
ns

: 

- 
-5

0 
m

m
 +

 1
 m

m
; 

- 
-1

 m
m

 +
 0

.1
25

 m
m

; a
nd

 
- 

-0
.1

25
 m

m
. 

 
Fl

oa
t s

in
k 

te
st

in
g 

is
 p

er
fo

rm
ed

 o
n 

th
e 

pl
us

 1
 m

m
 a

nd
 m

in
us

 1
 m

m
 b

y 
0.

12
5 

m
m

 s
iz

e 
fra

ct
io

ns
 

at
 th

e 
fo

llo
w

in
g 

se
pa

ra
tio

n 
de

ns
iti

es
: 

- 
F1

.3
0;

 
- 

F1
.3

5;
  

- 
F1

.4
0;

 
- 

F1
.4

5;
 

- 
F1

.5
0;

 
- 

F1
.5

5;
 

- 
F1

.6
0;
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

- 
F1

.6
5;

 
- 

F1
.7

0;
 

- 
F1

.8
0;

 a
nd

 
- 

F1
.9

0.
 

 
Se

qu
en

tia
l t

re
e 

fro
th

 fl
ot

at
io

n 
is

 p
er

fo
rm

ed
 o

n 
th

e 
m

in
us

 0
.1

25
 m

m
 fr

ac
tio

n.
 

 
C

le
an

 c
oa

l c
om

po
si

te
s 

ar
e 

pr
ep

ar
ed

 a
nd

 te
st

ed
 fo

r t
he

 F
1.

55
 a

nd
 S

1.
55

 fr
ac

tio
ns

 w
hi

ch
 a

re
 

te
st

ed
 fo

r t
he

 fo
llo

w
in

g:
  

- 
pr

ox
im

at
e 

an
al

ys
is

; 
- 

re
la

tiv
e 

de
ns

ity
; 

- 
to

ta
l s

ul
ph

ur
; 

- 
sp

ec
ifi

c 
en

er
gy

; 
- 

ph
os

ph
or

us
; a

nd
 

- 
H

ar
dg

ro
ve

 G
rin

da
bi

lit
y 

In
de

x.
 

 
Th

e 
fo

llo
w

in
g 

tra
ce

 e
le

m
en

ts
 a

re
 a

ls
o 

de
te

rm
in

ed
: 

- 
ar

se
ni

c;
 

- 
bo

ro
n;

 
- 

an
tim

on
y;

 
- 

se
le

ni
um

; 
- 

ca
dm

iu
m

; 
- 

le
ad

; 
- 

co
ba

lt;
 

- 
ch

ro
m

iu
m

; 
- 

co
pp

er
; 

- 
m

ol
yb

de
nu

m
; 

- 
ni

ck
el

; 
- 

tin
; 

- 
zi

nc
; 

- 
flu

or
in

e;
 

- 
m

er
cu

ry
; a

nd
 

- 
m

an
ga

ne
se

. 
 

W
as

ha
bi

lit
y 

an
d 

pr
od

uc
t 

co
al

 t
es

tin
g 

fo
llo

w
s 

ac
ce

pt
ed

 in
du

st
ry

 p
ra

ct
ic

e 
fo

r 
m

et
al

lu
rg

ic
al

 
co

al
. 

 
Ya

rr
ab

ee
 M

in
e 

cu
rr

en
tly

 p
ro

du
ce

s 
bo

th
 th

er
m

al
 a

nd
 P

C
I c

oa
l p

ro
du

ct
s.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
Th

er
m

al
 c

oa
l c

an
 b

e 
so

ld
 a

s 
a 

by
pa

ss
 p

ro
du

ct
. 

 
PC

I c
oa

l r
eq

ui
re

s 
to

 b
e 

be
ne

fic
ia

te
d 

in
 th

e 
C

H
PP

. 

 
C

om
pa

ris
on

 o
f 

pr
ed

ic
te

d 
an

d 
ac

tu
al

 y
ie

ld
 o

n 
an

 a
nn

ua
lis

ed
 b

as
is

 a
t 

Ya
rr

ab
ee

 c
an

 b
e 

m
is

le
ad

in
g 

be
ca

us
e 

th
e 

m
in

e 
is

 o
pe

ra
te

d 
to

 m
ax

im
is

e 
re

ve
nu

e.
 

 
Th

e 
ch

oi
ce

 o
f 

pr
od

uc
in

g 
th

er
m

al
 o

r 
PC

I 
pr

od
uc

ts
 i

s 
a 

tra
de

-o
ff 

be
tw

ee
n 

re
ve

nu
e 

an
d 

de
cr

ea
se

d 
yi

el
d.

 P
C

I c
oa

l r
eq

ui
re

s 
to

 b
e 

be
ne

fic
ia

te
d 

w
hi

ch
 d

ec
re

as
es

 th
e 

ov
er

al
l y

ie
ld

 o
f 

th
e 

m
in

e,
 b

ut
 P

C
I c

oa
l g

en
er

al
ly

 a
ch

ie
ve

s 
a 

hi
gh

er
 p

ric
e 

th
an

 th
er

m
al

 c
oa

l. 

 
Th

e 
ch

oi
ce

 t
o 

pr
od

uc
e 

P
C

I 
co

al
 i

n 
pr

ef
er

en
ce

 t
o 

th
er

m
al

 c
oa

l 
is

 m
ad

e 
w

he
n 

th
e 

pr
ic

e 
di

ffe
re

nt
ia

l 
be

tw
ee

n 
PC

I 
an

d 
th

er
m

al
 p

ro
du

ct
s 

ex
ce

ed
s 

th
e 

lo
ss

 i
n 

pr
od

uc
t 

to
nn

ag
e 

of
 

th
er

m
al

 c
oa

l b
y 

be
ne

fic
ia

tin
g 

th
e 

by
pa

ss
 th

er
m

al
 c

oa
l t

o 
PC

I p
ro

du
ct

. 

En
vir

on
m

en
ta

l 
fa

cto
rs

 o
r 

as
su

m
pt

ion
s 

 
As

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 p

os
sib

le 
wa

ste
 a

nd
 

pr
oc

es
s r

es
idu

e 
dis

po
sa

l o
pt

ion
s. 

It 
is 

alw
ay

s n
ec

es
sa

ry
 

as
 p

ar
t o

f t
he

 p
ro

ce
ss

 o
f d

et
er

m
ini

ng
 re

as
on

ab
le 

pr
os

pe
cts

 fo
r e

ve
nt

ua
l e

co
no

m
ic 

ex
tra

cti
on

 to
 co

ns
ide

r 
th

e 
po

te
nt

ial
 e

nv
iro

nm
en

ta
l im

pa
cts

 o
f t

he
 m

ini
ng

 a
nd

 
pr

oc
es

sin
g 

op
er

at
ion

. W
hil

e 
at

 th
is 

sta
ge

 th
e 

de
te

rm
ina

tio
n 

of
 p

ot
en

tia
l e

nv
iro

nm
en

ta
l im

pa
cts

, 
pa

rti
cu

lar
ly 

fo
r a

 g
re

en
fie

lds
 p

ro
jec

t, 
m

ay
 n

ot
 a

lw
ay

s b
e 

we
ll a

dv
an

ce
d,

 th
e 

sta
tu

s o
f e

ar
ly 

co
ns

ide
ra

tio
n 

of
 th

es
e 

po
te

nt
ial

 e
nv

iro
nm

en
ta

l im
pa

cts
 sh

ou
ld 

be
 re

po
rte

d.
 

W
he

re
 th

es
e 

as
pe

cts
 h

av
e 

no
t b

ee
n 

co
ns

ide
re

d 
th

is 
sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
en

vir
on

m
en

ta
l a

ss
um

pt
ion

s m
ad

e.
 

 
C

ur
re

nt
 o

pe
ra

tio
ns

 a
re

 c
on

du
ct

ed
 u

nd
er

 a
n 

ap
pr

ov
ed

 E
nv

iro
nm

en
ta

l A
ut

ho
rit

y 
(“

EA
”).

 A
ll 

R
es

ou
rc

es
 a

re
 w

ith
in

 m
in

in
g 

le
as

es
. N

o 
is

su
es

 a
re

 e
xp

ec
te

d 
th

at
 w

ou
ld

 im
pa

ct
 th

e 
R

es
ou

rc
e 

es
tim

at
e.

 

Bu
lk 

de
ns

ity
 

 
W

he
th

er
 a

ss
um

ed
 o

r d
et

er
m

ine
d.

 If
 a

ss
um

ed
, t

he
 b

as
is 

fo
r t

he
 a

ss
um

pt
ion

s. 
If 

de
te

rm
ine

d,
 th

e 
m

et
ho

d 
us

ed
, 

wh
et

he
r w

et
 o

r d
ry

, t
he

 fr
eq

ue
nc

y o
f t

he
 m

ea
su

re
m

en
ts,

 
th

e 
na

tu
re

, s
ize

 a
nd

 re
pr

es
en

ta
tiv

en
es

s o
f t

he
 sa

m
ple

s. 
 

Th
e 

bu
lk 

de
ns

ity
 fo

r b
ulk

 m
at

er
ial

 m
us

t h
av

e 
be

en
 

m
ea

su
re

d 
by

 m
et

ho
ds

 th
at

 a
de

qu
at

ely
 a

cc
ou

nt
 fo

r v
oid

 
sp

ac
es

 (v
ug

s, 
po

ro
sit

y, 
et

c)
, m

ois
tu

re
 a

nd
 d

iffe
re

nc
es

 
be

tw
ee

n 
ro

ck
 a

nd
 a

lte
ra

tio
n 

zo
ne

s w
ith

in 
th

e 
de

po
sit

. 
 

Di
sc

us
s a

ss
um

pt
ion

s f
or

 b
ulk

 d
en

sit
y e

sti
m

at
es

 u
se

d 
in 

th
e 

ev
alu

at
ion

 p
ro

ce
ss

 o
f t

he
 d

iffe
re

nt
 m

at
er

ial
s. 

 
Th

e 
Ya

rr
ab

ee
 M

in
e 

ha
s 

be
en

 i
n 

op
er

at
io

n 
si

nc
e 

19
82

. 
Th

e 
de

ns
ity

 o
f 

th
e 

co
al

 a
nd

 i
ts

 
di

st
rib

ut
io

n 
w

ith
in

 th
e 

se
am

s 
is

 w
el

l k
no

w
n.

 

 
Th

e 
in

 s
itu

 d
en

si
ty

 is
 e

st
im

at
ed

 u
si

ng
 la

bo
ra

to
ry

 a
ir 

dr
ie

d 
re

la
tiv

e 
de

ns
ity

 a
nd

 a
dj

us
te

d 
to

 in
 

si
tu

 d
en

si
ty

 u
si

ng
 t

he
 P

re
st

on
 &

 S
an

de
rs

 m
et

ho
d 

us
in

g 
th

e 
as

su
m

ed
 in

 s
itu

 m
oi

st
ur

e 
of

 
5.

5%
. 

 
Th

e 
R

es
er

vi
ng

 p
ro

ce
ss

 u
se

s 
re

co
nc

ile
d 

pr
od

uc
tio

n 
nu

m
be

rs
 t

o 
as

si
gn

 c
oa

l 
re

co
ve

ry
 

pa
ra

m
et

er
s.

 

Cl
as

sif
ica

tio
n 

 
Th

e 
ba

sis
 fo

r t
he

 cl
as

sif
ica

tio
n 

of
 th

e 
M

ine
ra

l R
es

ou
rc

es
 

int
o 

va
ry

ing
 co

nf
ide

nc
e 

ca
te

go
rie

s. 
 

W
he

th
er

 a
pp

ro
pr

iat
e 

ac
co

un
t h

as
 b

ee
n 

ta
ke

n 
of

 a
ll 

re
lev

an
t f

ac
to

rs
 (i

e 
re

lat
ive

 co
nf

ide
nc

e 
in 

to
nn

ag
e/

gr
ad

e 
es

tim
at

ion
s, 

re
lia

bil
ity

 o
f in

pu
t d

at
a,

 co
nf

ide
nc

e 
in 

co
nt

inu
ity

 o
f g

eo
log

y a
nd

 m
et

al 
va

lue
s, 

qu
ali

ty,
 q

ua
nt

ity
 

 
Th

e 
cl

as
si

fic
at

io
n 

of
 th

e 
C

oa
l R

es
ou

rc
es

 in
to

 v
ar

yi
ng

 c
on

fid
en

ce
 c

at
eg

or
ie

s 
is

 b
as

ed
 o

n 
a 

st
an

da
rd

is
ed

 p
ro

ce
ss

 o
f 

ut
ilis

in
g 

po
in

ts
 o

f o
bs

er
va

tio
n 

(P
oO

) 
ac

co
rd

in
g 

to
 th

ei
r 

re
lia

bi
lit

y.
 

Th
e 

Po
O

s 
ar

e 
us

ed
 t

o 
ca

te
go

ris
e 

qu
an

tit
y 

an
d 

qu
al

ity
 c

on
tin

ui
ty

 (
or

 b
ot

h)
 o

r 
su

pp
or

t 
co

nt
in

ui
ty

. 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

an
d 

dis
tri

bu
tio

n 
of

 th
e 

da
ta

). 
 

W
he

th
er

 th
e 

re
su

lt a
pp

ro
pr

iat
ely

 re
fle

cts
 th

e 
Co

m
pe

te
nt

 
Pe

rs
on

’s 
vie

w 
of

 th
e 

de
po

sit
. 

 
R

es
ou

rc
e 

cl
as

si
fic

at
io

n 
is

 b
as

ed
 o

n 
th

e 
C

om
pe

te
nt

 P
er

so
n’

s 
co

nf
id

en
ce

 o
f 

th
e 

se
am

 
co

nt
in

ui
ty

 a
nd

 c
oa

l q
ua

lit
y 

va
ria

bi
lit

y 
w

ith
in

 d
ril

lh
ol

es
. 

 
Se

am
 c

on
tin

ui
ty

 is
 t

he
 k

ey
 p

ar
am

et
er

 in
 s

tru
ct

ur
al

ly
 c

om
pl

ex
 d

ep
os

its
, 

w
hi

ch
 d

riv
es

 t
he

 
dr

illh
ol

e 
sp

ac
in

g 
as

 w
el

l a
s 

th
e 

R
es

ou
rc

e 
cl

as
si

fic
at

io
n 

m
ad

e 
by

 th
e 

C
om

pe
te

nt
 P

er
so

n.
 

 
Th

e 
ov

er
ar

ch
in

g 
re

qu
ire

m
en

t 
fo

r 
th

e 
C

om
pe

te
nt

 P
er

so
n 

is
 t

ha
t 

se
am

 c
on

tin
ui

ty
 c

an
 b

e 
de

m
on

st
ra

te
d.

 

 
A 

Q
ua

nt
ity

 P
oO

 h
as

 th
e 

fo
llo

w
in

g 
at

tri
bu

te
s:

 

- 
op

en
 o

r c
or

ed
 h

ol
e;

 
- 

se
am

 i
nt

er
va

l 
ge

op
hy

si
ca

lly
 l

og
ge

d,
 o

r 
W

he
re

 g
eo

ph
ys

ic
al

 d
at

a 
is

 m
is

si
ng

 f
or

 a
 

se
am

(s
), 

it 
is

 u
p 

to
 th

e 
C

om
pe

te
nt

 P
er

so
n’

s 
di

sc
re

tio
n 

to
 d

et
er

m
in

e 
if 

th
e 

se
am

 le
ve

l 
an

d 
th

ic
kn

es
s 

is
 c

on
si

st
en

t w
ith

 n
ea

re
st

 n
ei

gh
bo

ur
 b

or
eh

ol
es

; 
- 

do
w

nh
ol

e 
su

rv
ey

 d
at

a;
 a

nd
 

- 
re

lia
bl

e 
co

lla
r s

ur
ve

y.
 

 
A 

Q
ua

lit
y 

P
oO

 h
as

 th
e 

fo
llo

w
in

g 
at

tri
bu

te
s:

 

- 
co

re
d 

ho
le

; 
- 

lin
ea

r c
or

e 
re

co
ve

ry
 g

re
at

er
 th

an
 9

5%
; 

- 
re

lia
bl

e 
co

lla
r s

ur
ve

y;
 

- 
co

re
d 

ho
le

 in
 w

hi
ch

 1
00

%
 o

f t
he

 s
ea

m
 in

te
rv

al
 h

as
 b

ee
n 

co
re

d;
 

- 
se

am
 in

te
rv

al
 g

eo
ph

ys
ic

al
ly

 lo
gg

ed
; 

- 
if 

no
 g

eo
ph

ys
ic

s 
lo

g 
da

ta
 is

 a
va

ila
bl

e 
it 

is
 u

p 
to

 th
e 

C
om

pe
te

nt
 P

er
so

n’
s 

di
sc

re
tio

n 
to

 
de

te
rm

in
e 

if 
th

e 
se

am
 l

ev
el

 a
nd

 t
hi

ck
ne

ss
 i

s 
co

ns
is

te
nt

 w
ith

 n
ea

re
st

 n
ei

gh
bo

ur
 

bo
re

ho
le

s;
 

- 
ra

w
 c

oa
l a

sh
 (c

an
 b

e 
us

ed
 a

s 
a 

pr
ox

y 
fo

r r
el

at
iv

e 
de

ns
ity

 a
nd

 y
ie

ld
); 

an
d 

- 
ph

os
ph

or
us

 a
nd

 fl
uo

rin
e 

ar
e 

no
 lo

ng
er

 r
eq

ui
re

d 
in

 th
e 

Po
O

 d
ef

in
iti

on
 b

ec
au

se
 th

es
e 

re
st

ric
tio

ns
 h

av
e 

be
en

 re
la

xe
d 

in
 th

e 
m

ar
ke

ts
 th

at
 Y

ar
ra

be
e 

co
al

 is
 s

ol
d 

in
.  

 
Su

pp
or

t D
at

a 
fo

r P
oO

s 
ca

n 
in

cl
ud

e:
 

- 
in

 p
it 

m
ap

pi
ng

 d
at

a 
fo

r f
au

lts
 a

nd
 d

yk
es

; a
nd

 
- 

se
am

 fl
oo

r o
r r

oo
f s

ur
ve

y 
da

ta
. 

 
Th

e 
ra

di
i o

f i
nf

lu
en

ce
 fo

r P
oO

s 
w

er
e 

de
te

rm
in

ed
 b

y 
co

ns
id

er
at

io
n 

of
 th

e 
fo

llo
w

in
g 

fo
r e

ac
h 

co
al

 p
ly

: 

- 
se

am
 c

on
tin

ui
ty

; 
- 

va
ria

bi
lit

y 
of

 s
ea

m
 th

ic
kn

es
s;

 
- 

va
ria

bi
lit

y 
of

 in
te

rb
ur

de
n 

th
ic

kn
es

s;
 

- 
st

ru
ct

ur
al

 v
ar

ia
bi

lit
y;
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

- 
va

ria
bi

lit
y 

of
 c

oa
l q

ua
lit

y;
 a

nd
 

- 
re

vi
ew

 o
f t

he
 v

ar
ia

bi
lit

y 
of

 th
e 

ge
ol

og
y 

be
tw

ee
n 

bo
re

ho
le

s 
an

d 
th

e 
re

lia
bi

lit
y 

of
 b

or
eh

ol
e 

da
ta

. 
 

Th
e 

no
m

in
al

 P
oO

 s
pa

ci
ng

 a
nd

 ra
di

i o
f i

nf
lu

en
ce

 a
re

 s
ho

w
n 

in
 ta

bl
e 

be
lo

w
: 

 
 

Th
e 

C
om

pe
te

nt
 P

er
so

n 
is

 s
at

is
fie

d 
th

at
 th

e 
st

at
ed

 C
oa

l R
es

ou
rc

e 
cl

as
si

fic
at

io
n 

re
fle

ct
s 

th
e 

ge
ol

og
ic

al
 c

on
tro

ls
 in

te
rp

re
te

d 
an

d 
th

e 
es

tim
at

io
n 

co
ns

tra
in

ts
 o

f t
he

 d
ep

os
its

. 

Au
dit

s o
r 

re
vie

ws
 

 
Th

e 
re

su
lts

 o
f a

ny
 a

ud
its

 o
r r

ev
iew

s o
f M

ine
ra

l R
es

ou
rc

e 
es

tim
at

es
. 

 
N

o 
ex

te
rn

al
 a

ud
its

 h
av

e 
be

en
 c

on
du

ct
ed

. 

Di
sc

us
sio

n 
of

 
re

lat
ive

 
ac

cu
ra

cy
/ 

co
nf

ide
nc

e 

 
W

he
re

 a
pp

ro
pr

iat
e 

a 
sta

te
m

en
t o

f t
he

 re
lat

ive
 a

cc
ur

ac
y 

an
d 

co
nf

ide
nc

e 
lev

el 
in 

th
e 

M
ine

ra
l R

es
ou

rc
e 

es
tim

at
e 

us
ing

 a
n 

ap
pr

oa
ch

 o
r p

ro
ce

du
re

 d
ee

m
ed

 a
pp

ro
pr

iat
e 

by
 

th
e 

Co
m

pe
te

nt
 P

er
so

n.
 F

or
 e

xa
m

ple
, t

he
 a

pp
lic

at
ion

 o
f 

sta
tis

tic
al 

or
 g

eo
sta

tis
tic

al 
pr

oc
ed

ur
es

 to
 q

ua
nt

ify
 th

e 
re

lat
ive

 a
cc

ur
ac

y o
f t

he
 re

so
ur

ce
 w

ith
in 

sta
te

d 
co

nf
ide

nc
e 

lim
its

, o
r, 

if s
uc

h 
an

 a
pp

ro
ac

h 
is 

no
t d

ee
m

ed
 

ap
pr

op
ria

te
, a

 q
ua

lita
tiv

e 
dis

cu
ss

ion
 o

f t
he

 fa
cto

rs
 th

at
 

co
uld

 a
ffe

ct 
th

e 
re

lat
ive

 a
cc

ur
ac

y a
nd

 co
nf

ide
nc

e 
of

 th
e 

es
tim

at
e.

 
 

Th
e 

sta
te

m
en

t s
ho

uld
 sp

ec
ify

 w
he

th
er

 it 
re

lat
es

 to
 g

lob
al 

or
 lo

ca
l e

sti
m

at
es

, a
nd

, if
 lo

ca
l, s

ta
te

 th
e 

re
lev

an
t 

to
nn

ag
es

, w
hic

h 
sh

ou
ld 

be
 re

lev
an

t t
o 

te
ch

nic
al 

an
d 

ec
on

om
ic 

ev
alu

at
ion

. D
oc

um
en

ta
tio

n 
sh

ou
ld 

inc
lud

e 
as

su
m

pt
ion

s m
ad

e 
an

d 
th

e 
pr

oc
ed

ur
es

 u
se

d.
 

 
Th

es
e 

sta
te

m
en

ts 
of

 re
lat

ive
 a

cc
ur

ac
y a

nd
 co

nf
ide

nc
e 

of
 

th
e 

es
tim

at
e 

sh
ou

ld 
be

 co
m

pa
re

d 
wi

th
 p

ro
du

cti
on

 d
at

a,
 

wh
er

e 
av

ail
ab

le.
 

 
Th

e 
Ya

nc
oa

l C
om

pe
te

nt
 P

er
so

n 
ha

s 
be

en
 c

on
du

ct
in

g 
th

e 
R

es
ou

rc
e 

m
od

el
lin

g 
at

 Y
ar

ra
be

e 
C

oa
l M

in
e 

si
nc

e 
20

07
.  

 
D

ue
 t

o 
th

e 
hi

gh
ly

 v
ar

ia
bl

e 
na

tu
re

 o
f 

th
e 

de
po

si
t 

du
e 

to
 f

au
lti

ng
, 

th
is

 C
om

pe
te

nt
 P

er
so

n 
co

ns
id

er
s 

th
at

 g
eo

st
at

is
tic

s 
is

 n
ot

 a
n 

ap
pr

op
ria

te
 to

ol
 to

 a
ss

es
s 

de
po

si
t v
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3 

an
d 

as
h 

of
 

30
%

. 
- 

In
 s

itu
, R

O
M

 a
nd

 P
ro

du
ct

 m
oi

st
ur

e 
as

su
m

ed
 to

 b
e 

5.
5%

.  
 

In
fe

rr
ed

 R
es

ou
rc

es
 a

re
 n

ot
 in

cl
ud

ed
 in

 th
e 

es
tim

at
e 

of
 C

oa
l R

es
er

ve
s.

 In
fe

rr
ed

 R
es

ou
rc

es
 

ar
e 

in
cl

ud
ed

 in
 th

e 
Li

fe
 o

f M
in

e.
 

 
Al

l n
ec

es
sa

ry
 in

fra
st

ru
ct

ur
e 

is
 in

 p
la

ce
 a

nd
 o

pe
ra

tio
na

l. 
Ex

is
tin

g 
ha

ul
 r

oa
ds

 w
ill 

ne
ed

 to
 b

e 
ex

te
nd

ed
 a

s 
th

e 
m

in
e 

ad
va

nc
es

.  

M
et

all
ur

gic
al 

fa
cto

rs
 o

r 
as

su
m

pt
ion

s 

 
Th

e 
m

et
all

ur
gic

al 
pr

oc
es

s p
ro

po
se

d 
an

d 
th

e 
ap

pr
op

ria
te

ne
ss

 o
f t

ha
t p

ro
ce

ss
 to

 th
e 

sty
le 

of
 

m
ine

ra
lis

at
ion

. 
 

W
he

th
er

 th
e 

m
et

all
ur

gic
al 

pr
oc

es
s i

s w
ell

-te
ste

d 
te

ch
no

log
y o

r n
ov

el 
in 

na
tu

re
. 

 
Th

e 
na

tu
re

, a
m

ou
nt

 a
nd

 re
pr

es
en

ta
tiv

en
es

s o
f 

m
et

all
ur

gic
al 

te
st 

wo
rk

 u
nd

er
ta

ke
n,

 th
e 

na
tu

re
 o

f t
he

 
m

et
all

ur
gic

al 
do

m
ain

ing
 a

pp
lie

d 
an

d 
th

e 
co

rre
sp

on
din

g 
m

et
all

ur
gic

al 
re

co
ve

ry
 fa

cto
rs

 a
pp

lie
d.

 
 

An
y a

ss
um

pt
ion

s o
r a

llo
wa

nc
es

 m
ad

e 
fo

r d
ele

te
rio

us
 

ele
m

en
ts.

 
 

Th
e 

ex
ist

en
ce

 o
f a

ny
 b

ulk
 sa

m
ple

 o
r p

ilo
t s

ca
le 

te
st 

wo
rk

 
an

d 
th

e 
de

gr
ee

 to
 w

hic
h 

su
ch

 sa
m

ple
s a

re
 co

ns
ide

re
d 

re
pr

es
en

ta
tiv

e 
of

 th
e 

or
e 

bo
dy

 a
s a

 w
ho

le.
 

 
Pr

od
uc

t 
co

al
 a

t 
Ya

rr
ab

ee
 is

 p
ro

du
ce

d 
fro

m
 r

un
 o

f 
m

in
e 

by
pa

ss
 p

ro
du

ct
 c

oa
l a

nd
 w

as
he

d 
pr

od
uc

t c
oa

l. 

 
Ya

rr
ab

ee
 o

pe
ra

te
s 

a 
co

al
 h

an
dl

in
g 

an
d 

pr
ep

ar
at

io
n 

pl
an

t b
as

ed
 o

n 
in

du
st

ry
 s

ta
nd

ar
d 

de
ns

e 
m

ed
ia

 c
yc

lo
ne

s,
 s

pi
ra

ls
 a

nd
 fr

ot
h 

flo
at

at
io

n.
 T

hi
s 

pl
an

t i
s 

op
er

at
ed

 o
n 

a 
ca

m
pa

ig
n 

ba
si

s 
w

ith
 

fe
ed

 s
to

ck
pi

le
s 

bu
ilt

 to
 a

 ta
rg

et
 a

sh
 fr

om
 u

su
al

ly
 o

ne
 o

r 
tw

o 
co

ns
is

te
nt

 s
ea

m
s.

  W
as

hi
ng

 is
 

th
en

 b
at

ch
ed

 fo
r e

ac
h 

R
O

M
 w

as
h 

co
al

 s
to

ck
pi

le
.  

 
W

he
re

 R
O

M
 c

oa
l m

ee
ts

 m
ar

ke
ta

bl
e 

pr
od

uc
t s

pe
ci

fic
at

io
ns

 it
 is

 c
ru

sh
ed

 a
nd

 s
en

t t
o 

th
e 

tra
in

 
lo

ad
ou

t. 
Th

is
 is

 re
fe

rr
ed

 to
 a

s 
by

pa
ss

 c
oa

l. 
 

 
Bl

en
di

ng
 o

f c
oa

l f
ro

m
 th

es
e 

tw
o 

pr
oc

es
se

s 
pr

od
uc

e’
s 

PC
I a

nd
 th

er
m

al
 c

oa
l p

ro
du

ct
s.

  

 
Be

ca
us

e 
of

 th
e 

ca
m

pa
ig

n 
w

as
hi

ng
, w

as
h 

pl
an

t y
ie

ld
 is

 c
or

re
la

te
d 

w
ith

 R
O

M
 a

sh
 o

n 
a 

se
am

 
ba

si
s.

  T
hi

s 
co

rr
el

at
io

n 
al

lo
w

s 
pr

ed
ic

tio
n 

of
 a

ct
ua

l C
H

PP
 y

ie
ld

s 
fo

r e
ac

h 
se

am
 a

nd
 p

ly
 fr

om
 

ea
ch

 p
it.

 T
hi

s 
m

et
ho

d 
ha

s 
be

en
 u

se
d 

fo
r t

he
 e

st
im

at
io

n 
of

 M
ar

ke
ta

bl
e 

R
es

er
ve

s.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
Fo

r m
ine

ra
ls 

th
at

 a
re

 d
ef

ine
d 

by
 a

 sp
ec

ific
at

ion
, h

as
 th

e 
or

e 
re

se
rv

e 
es

tim
at

ion
 b

ee
n 

ba
se

d 
on

 th
e 

ap
pr

op
ria

te
 

m
ine

ra
log

y t
o 

m
ee

t t
he

 sp
ec

ific
at

ion
s?

 

 
Fo

r 
al

l n
ew

 s
ea

m
s 

no
t c

ur
re

nt
ly

 m
in

ed
 a

t Y
ar

ra
be

e,
 la

bo
ra

to
ry

 w
as

ha
bi

lit
y 

da
ta

 is
 u

se
d 

to
 

de
te

rm
in

e 
pr

od
uc

t y
ie

ld
 a

nd
 s

pe
ci

fic
at

io
ns

.  

 
W

as
he

d 
pr

od
uc

t m
oi

st
ur

e 
is

 b
as

ed
 o

n 
sh

ip
pi

ng
 d

at
a 

co
lle

ct
ed

 a
t t

he
 p

or
t. 

 
Th

e 
op

er
at

io
na

l p
la

nt
 d

at
a 

su
pe

rs
ed

es
 b

ul
k 

sc
al

e 
te

st
 w

or
k.

   

 
Th

e 
Ya

rr
ab

ee
 d

ep
os

it 
co

nt
ai

ns
 a

re
as

 / 
se

am
s 

w
ith

 h
ig

h 
flu

or
in

e 
an

d 
ph

os
ph

or
ou

s 
co

nt
en

t. 
Th

is
 c

oa
l i

s 
cu

rr
en

tly
 s

ol
d 

as
 a

 th
er

m
al

 c
oa

l p
ro

du
ct

.  

En
vir

on
m

en
ta

l 
 

Th
e 

sta
tu

s o
f s

tu
die

s o
f p

ot
en

tia
l e

nv
iro

nm
en

ta
l im

pa
cts

 
of

 th
e 

m
ini

ng
 a

nd
 p

ro
ce

ss
ing

 o
pe

ra
tio

n.
 D

et
ail

s o
f w

as
te

 
ro

ck
 ch

ar
ac

te
ris

at
ion

 a
nd

 th
e 

co
ns

ide
ra

tio
n 

of
 p

ot
en

tia
l 

sit
es

, s
ta

tu
s o

f d
es

ign
 o

pt
ion

s c
on

sid
er

ed
 a

nd
, w

he
re

 
ap

pli
ca

ble
, t

he
 st

at
us

 o
f a

pp
ro

va
ls 

fo
r p

ro
ce

ss
 re

sid
ue

 
sto

ra
ge

 a
nd

 w
as

te
 d

um
ps

 sh
ou

ld 
be

 re
po

rte
d.

 

 
Al

l n
ec

es
sa

ry
 a

pp
ro

va
ls

 a
re

 in
 p

la
ce

 fo
r a

ll 
m

in
in

g 
ar

ea
s 

at
 Y

ar
ra

be
e.

 

 
R

ej
ec

ts
 w

ill 
be

 m
an

ag
ed

 o
n 

si
te

 a
s 

pe
r c

ur
re

nt
 a

pp
ro

va
ls

. 

 
W

at
er

 m
an

ag
em

en
t w

ill 
be

 m
an

ag
ed

 o
n 

si
te

 a
s 

pe
r c

ur
re

nt
 a

pp
ro

va
ls

. 

 
W

as
te

 r
es

id
ue

s 
w

ill 
be

 s
to

re
d 

in
 a

pp
ro

pr
ia

te
 f

ac
ilit

ie
s 

an
d 

di
sp

os
ed

 o
f, 

or
 t

re
at

ed
, 

in
 

ac
co

rd
an

ce
 w

ith
 e

nv
iro

nm
en

ta
l a

pp
ro

va
ls

. 

 
W

as
te

 w
at

er
 w

ill 
be

 s
to

re
d 

in
 a

pp
ro

pr
ia

te
 fa

ci
lit

ie
s 

an
d 

di
sp

os
ed

 o
f, 

or
 tr

ea
te

d 
fo

r r
ec

yc
lin

g,
 

in
 a

cc
or

da
nc

e 
w

ith
 e

nv
iro

nm
en

ta
l a

pp
ro

va
ls

. 

In
fra

str
uc

tu
re

 
 

Th
e 

ex
ist

en
ce

 o
f a

pp
ro

pr
iat

e 
inf

ra
str

uc
tu

re
: a

va
ila

bil
ity

 o
f 

lan
d 

fo
r p

lan
t d

ev
elo

pm
en

t, 
po

we
r, 

wa
te

r, 
tra

ns
po

rta
tio

n 
(p

ar
tic

ula
rly

 fo
r b

ulk
 co

m
m

od
itie

s)
, la

bo
ur

, 
ac

co
m

m
od

at
ion

; o
r t

he
 e

as
e 

wi
th

 w
hic

h 
th

e 
inf

ra
str

uc
tu

re
 

ca
n 

be
 p

ro
vid

ed
, o

r a
cc

es
se

d.
 

 
Al

l t
he

 n
ec

es
sa

ry
 in

fra
st

ru
ct

ur
e 

is
 in

 p
la

ce
 a

nd
 o

pe
ra

tio
na

l f
or

 th
e 

cu
rr

en
t o

pe
ra

tio
n 

an
d 

is
 it

 
su

ita
bl

e 
fo

r t
he

 c
ur

re
nt

 a
nd

 fu
tu

re
 p

ro
du

ct
io

n 
pr

oj
ec

tio
ns

. 

 
So

m
e 

ex
is

tin
g 

ha
ul

 ro
ad

s 
w

ill 
be

 e
xt

en
de

d 
as

 th
e 

m
in

e 
ad

va
nc

es
 

 
W

at
er

 s
up

pl
y 

th
ro

ug
h 

ra
in

w
at

er
, p

ot
ab

le
 w

at
er

 d
el

iv
er

y 
an

d 
pi

t d
ew

at
er

in
g 

is
 p

la
nn

ed
.  

Co
sts

 
 

Th
e 

de
riv

at
ion

 o
f, 

or
 a

ss
um

pt
ion

s m
ad

e,
 re

ga
rd

ing
 

pr
oje

cte
d 

ca
pit

al 
co

sts
 in

 th
e 

stu
dy

. 
 

Th
e 

m
et

ho
do

log
y u

se
d 

to
 e

sti
m

at
e 

op
er

at
ing

 co
sts

. 
 

Al
low

an
ce

s m
ad

e 
fo

r t
he

 co
nt

en
t o

f d
ele

te
rio

us
 e

lem
en

ts.
 

 
Th

e 
so

ur
ce

 o
f e

xc
ha

ng
e 

ra
te

s u
se

d 
in 

th
e 

stu
dy

. 
 

De
riv

at
ion

 o
f t

ra
ns

po
rta

tio
n 

ch
ar

ge
s. 

 
Th

e 
ba

sis
 fo

r f
or

ec
as

tin
g 

or
 so

ur
ce

 o
f t

re
at

m
en

t a
nd

 
re

fin
ing

 ch
ar

ge
s, 

pe
na

ltie
s f

or
 fa

ilu
re

 to
 m

ee
t 

sp
ec

ific
at

ion
, e

tc.
 

 
Th

e 
all

ow
an

ce
s m

ad
e 

fo
r r

oy
alt

ies
 p

ay
ab

le,
 b

ot
h 

Go
ve

rn
m

en
t a

nd
 p

riv
at

e.
 

 
Al

l m
aj

or
 in

fra
st

ru
ct

ur
e 

is
 in

 p
la

ce
. C

ap
ita

l f
or

ec
as

ts
 h

av
e 

be
en

 in
cl

ud
ed

 w
hi

ch
 re

pr
es

en
t t

he
 

gr
ow

th
 a

nd
 s

us
ta

in
in

g 
re

qu
ire

m
en

ts
 fo

r t
he

 c
om

pl
et

io
n 

of
 th

e 
LO

M
 p

la
n.

  

 
Al

l 
op

er
at

in
g 

co
st

s 
ar

e 
ba

se
d 

on
 L

O
M

 p
la

nn
in

g 
es

tim
at

es
 f

ro
m

 Y
an

co
al

 a
nd

 h
av

e 
be

en
 

re
vi

ew
ed

 b
y 

R
PM

.  

 
C

ur
re

nt
 lo

ng
-te

rm
 e

xc
ha

ng
e 

ra
te

 a
ss

um
pt

io
ns

 w
er

e 
pr

ov
id

ed
 b

y 
Ya

nc
oa

l. 

 
Tr

an
sp

or
t c

ha
rg

es
 b

as
ed

 o
n 

ac
tu

al
 c

on
tra

ct
ed

 p
ric

es
 ta

ki
ng

 in
to

 a
cc

ou
nt

 e
xi

st
in

g 
Ta

ke
 o

r P
ay

 
ar

ra
ng

em
en

ts
. 

 
Q

LD
 s

ta
te

 g
ov

er
nm

en
t r

oy
al

tie
s 

ar
e 

in
cl

ud
ed

 in
 th

e 
es

tim
at

e.
 

 
R

PM
 re

vi
ew

ed
 a

ll 
co

st
s 

an
d 

th
ey

 a
re

 c
on

si
de

re
d 

re
as

on
ab

le
. 

Re
ve

nu
e 

fa
cto

rs
 

 
Th

e 
de

riv
at

ion
 o

f, 
or

 a
ss

um
pt

ion
s m

ad
e 

re
ga

rd
ing

 
re

ve
nu

e 
fa

cto
rs

 in
clu

din
g 

he
ad

 g
ra

de
, m

et
al 

or
 

co
m

m
od

ity
 p

ric
e(

s)
 e

xc
ha

ng
e 

ra
te

s, 
tra

ns
po

rta
tio

n 
an

d 
tre

at
m

en
t c

ha
rg

es
, p

en
alt

ies
, n

et
 sm

elt
er

 re
tu

rn
s, 

et
c. 

 
Th

e 
de

riv
at

ion
 o

f a
ss

um
pt

ion
s m

ad
e 

of
 m

et
al 

or
 

co
m

m
od

ity
 p

ric
e(

s)
, f

or
 th

e 
pr

inc
ipa

l m
et

als
, m

ine
ra

ls 
an

d 

 
Lo

ng
 te

rm
 p

ro
du

ct
 c

oa
l p

ric
in

g 
as

su
m

pt
io

ns
 h

av
e 

be
en

 p
ro

vi
de

d 
by

 Y
an

co
al

 M
ar

ke
tin

g 
an

d 
is

 b
as

ed
 o

n 
in

de
pe

nd
en

t t
hi

rd
 p

ar
ty

 re
se

ar
ch

 a
nd

 re
po

rti
ng

. 

 
Th

e 
re

ve
nu

e 
fa

ct
or

s 
ar

e 
co

ns
id

er
ed

 re
as

on
ab

le
 fo

r t
he

 p
ur

po
se

s 
of

 e
st

im
at

in
g 

R
es

er
ve

s.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

co
-p

ro
du

cts
. 

M
ar

ke
t 

as
se

ss
m

en
t 

 
Th

e 
de

m
an

d,
 su

pp
ly 

an
d 

sto
ck

 si
tu

at
ion

 fo
r t

he
 p

ar
tic

ula
r 

co
m

m
od

ity
, c

on
su

m
pt

ion
 tr

en
ds

 a
nd

 fa
cto

rs
 lik

ely
 to

 
af

fe
ct 

su
pp

ly 
an

d 
de

m
an

d 
int

o 
th

e 
fu

tu
re

. 
 

A 
cu

sto
m

er
 a

nd
 co

m
pe

tito
r a

na
lys

is 
alo

ng
 w

ith
 th

e 
ide

nt
ific

at
ion

 o
f li

ke
ly 

m
ar

ke
t w

ind
ow

s f
or

 th
e 

pr
od

uc
t. 

 
Pr

ice
 a

nd
 vo

lum
e 

fo
re

ca
sts

 a
nd

 th
e 

ba
sis

 fo
r t

he
se

 
fo

re
ca

sts
. 

 
Fo

r i
nd

us
tri

al 
m

ine
ra

ls 
th

e 
cu

sto
m

er
 sp

ec
ific

at
ion

, t
es

tin
g 

an
d 

ac
ce

pt
an

ce
 re

qu
ire

m
en

ts 
pr

ior
 to

 a
 su

pp
ly 

co
nt

ra
ct.

 

 
A 

M
ar

ke
tin

g 
St

ud
y 

ha
s 

no
t 

be
en

 r
ev

ie
w

ed
 h

ow
ev

er
 m

ar
ke

ts
 a

re
 w

el
l e

st
ab

lis
he

d 
fo

r 
th

e 
m

in
e’

s 
co

al
 p

ro
du

ct
s.

 T
he

 p
ro

je
ct

s 
ty

pi
ca

lly
 p

ro
du

ce
 u

p 
to

 th
re

e 
m

ai
n 

pr
od

uc
ts

: 

- 
Lo

w
 V

ol
at

ile
 P

C
I C

oa
l w

ith
; A

sh
 9

.5
%

, S
ul

ph
ur

 0
.6

5%
, P

ho
sp

ho
ru

s 
0.

1%
, r

ef
er

re
d 

in
 

th
is

 re
po

rt 
as

 “Y
P1

”. 
 

- 
Lo

w
 V

ol
at

ile
 P

C
I C

oa
l w

ith
; A

sh
 1

2.
0%

, S
ul

ph
ur

 0
.8

5%
, P

ho
sp

ho
ru

s 
0.

08
%

 -
 >

0.
1%

, 
re

fe
rre

d 
in

 th
is

 re
po

rt 
as

 “Y
P4

”. 
 

- 
Lo

w
 V

ol
at

ile
 A

nt
hr

ac
ite

 C
oa

l w
ith

; A
sh

 >
20

.0
%

, S
ul

ph
ur

 0
.8

5%
, P

ho
sp

ho
ru

s 
>0

.0
8%

, 
kn

ow
n 

as
 “Y

P5
”. 

 
Ba

se
d 

up
on

 t
he

se
 p

ro
du

ct
s 

an
d 

sp
ec

ifi
ca

tio
ns

, 
R

PM
 a

nt
ic

ip
at

es
 n

o 
fo

re
se

ea
bl

e 
is

su
es

 in
 

de
m

an
d 

fo
r t

he
se

 p
ro

du
ct

s.
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 m
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 re
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s b
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 b
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f f
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 re
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lo
gi

st
 a

t t
he

 d
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 c
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w
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 c
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 d
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 c
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s 
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 b
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ly
 

H
Q
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 m
m
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r c
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e 
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m

 c
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 p
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 c
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 c
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w
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 c
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m
pl

ed
. O
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y 
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 c
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l c
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e 
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 m
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im
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 d
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e 
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m
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 d
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w
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to

 th
e 
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 d
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 d
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at
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f 
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 D
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t 
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 m
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r 
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f 
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e 
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 d
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f 
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e 
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er
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f 
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e 
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m
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e 
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. c
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e 
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lt 
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r d
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re
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e 
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d 

ge
ot

ec
hn

ica
lly

 lo
gg

ed
 to

 a
 le

ve
l o

f d
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, m
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W
he
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tiv
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ua
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tiv
e 

in 
na
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r c
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te
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, c
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 e
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to
gr
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l le
ng
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 p
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D

ur
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C
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e 
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, c
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l c
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w
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 d
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er
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a 
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 d
ril

le
d 
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 b
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 c
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 d
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ts

 o
f o

bs
er

va
tio

n.
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 c

en
tim

et
ric

 a
cc

ur
ac

y 
an

d 
no

n-
co

re
 

lo
gg

in
g 

ch
ip

 s
am

pl
es

 to
 m

et
re

 a
cc

ur
ac

y)
. A

ll 
co

re
 s

ec
tio

ns
 o

f d
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 l
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r c
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r p
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 d
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 c
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l c
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 c
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pli
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r d
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 p
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l p
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m
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 re
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r f
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 b
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 c
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l c
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f 
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 c
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er
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m
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m
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 e
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 c
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p 

ho
le

s 
in
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g 
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C
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va
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ea
m

 t
o 
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in

 a
n 
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 u
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er

st
an

di
ng
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f 
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c 
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al
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ua
lit
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m

et
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 c

or
e 
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va
ila

bl
e 

to
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n 
st

an
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rd
 c

or
e 
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m

pl
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o 

no
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 w
er

e 
us

ed
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e 
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el
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e 
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at
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r h

ol
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 p
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r t
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20
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, s
pe
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pl
in

g 
te

ch
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 a
re

 u
nk

no
w

n 
bu

t w
er

e 
sa

m
pl

ed
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ne

ra
lly

 to
 p

lie
s,
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ow

ev
er

 s
om

e 
w

er
e 
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 s
ub
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 o
r 

co
m
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ne

d 
pl
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si
s.

 F
or

 p
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t 
20

01
 h

ol
es

 c
or

e 
of

 c
oa

l s
ea

m
s 

w
er

e 
ge

ne
ra

lly
 s
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pl

ed
 o

n 
a 

co
rr

el
at

ab
le

 p
ly

 b
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is
 b

ut
 

w
ith

 s
om

e 
co

m
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ne
d 

pl
y 

sa
m

pl
es

 ta
ke

n 
on

 th
in

 p
lie

s 
an

d 
su

b-
pl

ie
s 

on
 v

er
y 

th
ic

k 
pl

ie
s 

(e
.g

. W
2,

 C
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). 
A 

sm
al

l n
um

be
r o

f c
or

e 
ho

le
s 

w
er

e 
co

rr
el

at
ed

 a
t t

he
 ti

m
e 

of
 s

am
pl

in
g 

an
d 

so
m

e 
ho

le
s 

w
er

e 
re

-c
or

re
la

te
d 

po
st

 s
am

pl
in

g.
 T

he
 e

nt
ire

 c
or

ed
 s

ec
tio

n 
of

 e
ac

h 
sa

m
pl

e 
w

as
 p

la
ce

d 
in

 th
e 

sa
m

pl
e 

ba
g 

w
ith
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en

tif
ic

at
io

n 
ta

gs
 fo

r 
su

bs
eq

ue
nt

 q
ua

lit
y 

an
al

ys
is

. 
So

m
e 

sa
m

pl
es

 i
nc

lu
de

 s
to

ne
 p

ar
tin

gs
 a

nd
 t

hi
s 

w
ou

ld
 a

ffe
ct

 r
aw

 q
ua

lit
y 

re
su

lts
. 

P
ar

tin
g 

pl
ie

s 
of

 t
he

 W
ei

sm
an

te
l s

ea
m

 (
P1

, 
P2

 a
nd

 P
3)

 w
er

e 
sa

m
pl

ed
 a

nd
 

an
al

ys
ed

.  
- 

N
o 

sa
m

pl
e 

pr
ep

ar
at

io
n 

to
ok

 p
la

ce
 o

ut
si

de
 t

he
 l

ab
or

at
or

y.
 C

oa
l 

qu
al

ity
 t

es
tin

g 
w
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un
de

rta
ke

n 
at

 l
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or
at

or
ie

s 
w

hi
ch

 c
om

pl
y 

w
ith

 A
us

tra
lia

n 
St

an
da

rd
s 

fo
r 

sa
m

pl
e 

pr
ep

ar
at

io
n 

(in
cl

ud
in

g 
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IR
L 

la
bo

ra
to

ry
 a

t M
ai

tla
nd

). 
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H

Q
, 
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 a

nd
 1

00
 m

m
 c

or
e 

si
ze

s 
ar

e 
ap

pr
op

ria
te

 f
or

 r
aw

 c
oa

l 
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al
ity

 t
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tin
g 

an
d 

flo
at

/s
in

k 
te

st
in

g.
 L

ar
ge

 d
ia

m
et

er
 h

ol
es

 d
ril

le
d 

pr
io

r 
to

 m
in

in
g 

co
m

m
en

ci
ng

 a
t D

ur
al

ie
 

w
er

e 
su

ita
bl

e 
fo

r 
th

e 
dr

op
 s

ha
tte
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lo

at
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in
k 

te
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in
g 

un
de

rta
ke

n.
 T

he
 p

ly
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hi
ck

ne
ss

 o
f 

sa
m

pl
es
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t D

ur
al

ie
 p

ro
vi

de
d 
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eq

ua
te

 s
am

pl
e 

m
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s 
fo

r t
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tin
g.

 A
t S

tra
tfo

rd
 a

nd
 G

ra
nt

 
& 

C
ha

in
ey

 th
er

e 
ca

n 
be

 th
in

 c
oa

l i
nt

er
se

ct
io

ns
, a

nd
 th

er
e 
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 a

 p
ot

en
tia

l t
ha

t d
et

ai
le

d 
flo

at
/s

in
k 

an
al

ys
es

 w
as

 u
nd

er
ta

ke
n 

in
 2

00
9 

- 2
01

0 
ho

le
s 

on
 s

am
pl

es
 th

at
 w

er
e 

to
o 

th
in

. 
 

C
o-

di
sp

os
al

 

- 
U

ns
ur

e 
ho

w
 s

am
pl

in
g 

w
as

 u
nd

er
ta

ke
n 

in
 th

e 
C

o-
di

sp
os

al
 a

re
a.

 B
ul

k 
sa

m
pl

es
 w

ou
ld

 
pr

ov
id

e 
an

 a
pp

ro
pr

ia
te

 s
am

pl
e 

si
ze

 fo
r t

he
 m

at
er

ia
l b

ei
ng

 s
am

pl
ed

. 
Qu
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ty 

of
 a

ss
ay

 
da

ta
 a

nd
 

lab
or

at
or

y t
es

ts 

 
Th

e 
na

tu
re

, q
ua

lity
 a

nd
 a

pp
ro

pr
iat

en
es

s o
f t

he
 a

ss
ay

ing
 

an
d 

lab
or

at
or

y p
ro

ce
du

re
s u

se
d 

an
d 

wh
et

he
r t

he
 

te
ch

niq
ue
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so

ur
ce

 e
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m
at

ion
 p

ur
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se
s. 

 
Da

ta
 va

lid
at

ion
 p
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ce

du
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s u
se

d.
 

 
D

ur
al

ie
, S

tra
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rd
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nd
 G

ra
nt
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 C
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ey
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D

ril
lh

ol
e 

da
ta
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re
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ed

 a
nd

 c
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la

te
d 

us
in
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do

w
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e 
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 B
ef

or
e 

a 
m

od
el
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un
 t

he
 n

ew
 d

at
a 
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he
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 o

r 
an

 e
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ea
m

 c
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la
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w
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un
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rta
ke
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 S

om
e 

un
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 c
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tio

n 
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ta
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M
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ex
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ol
e 
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tfo
rd
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rc
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ea
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- 

D
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a 
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 M
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e 

w
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e 
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ed
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e 
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e 
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di
ng
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ch
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ng
 lo
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 e
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 s
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tig

ra
ph
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 o

rd
er

 e
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or
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 r
ep

or
tin

g 
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r 
ne
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e 
th
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s 

an
d 

in
te
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ur

de
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 d
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a 
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w
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rte
d 
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d 
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C
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C
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at
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 a
re
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 d
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 p

la
nt

 
tri

al
 re

su
lts

. T
he

 s
ur
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y 
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 d
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 d
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e 
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m
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. 

 
A 

si
te

 v
is

it 
w

as
 u

nd
er

ta
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 b
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 s
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l d
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 C
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r c
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ge

olo
gic

al 
int

er
pr

et
at

ion
 o

f t
he

 m
ine

ra
l d
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 d
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at
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ro
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at
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e 

fa
cto

rs
 a
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D
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 c
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n 
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rt 
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er
e 
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 c
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en
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 th
e 
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ol

og
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al
 in

te
rp
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ta

tio
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R

es
ou

rc
e 

ar
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in
g 

se
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 c
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 s
ea

m
 d

ip
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 m
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n 
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te
d 
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ru
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ur
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D

ur
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U
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s 
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eo
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l 
m

od
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ul
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D
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lh
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e 
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 f
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lts
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ap
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e 
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ul
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ow
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e 
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 m
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 fu
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C
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m
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 t
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s 
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 b

e 
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e 
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- 
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 c
en

tra
l p

or
tio

n 
of

 th
e 
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 c
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t c
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 d
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ul
d 
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te
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 d
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 d
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a 
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- 
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m
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t l
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 b
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at
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 a
nd
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 C
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 p
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rp
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n 
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s 
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e 
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U
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er
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lo
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od
el

s 
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ed
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ith

 t
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th
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ou
th

 t
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nd
in

g 
re

ve
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e 
fa
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 th

e 
hi
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 s
tru

ct
ur

ed
 a
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a 
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tfo

rd
 W

es
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ne
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 th
e 

C
o-

di
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os
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a)
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d 
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e 
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 o
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ra
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 C
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m
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e 
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e 
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te
d 
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s 
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d 
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e 
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e 

re
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th
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 b
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 b
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. A
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N
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th
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 o
n 

th
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rd
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m

od
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 d
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 th

e 
ne

w
 d
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a 

an
d 
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d 

st
ru

ct
ur

al
 in

te
rp

re
ta

tio
n,
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id

en
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 in
 th

e 
st

ru
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ur
al

 in
te

rp
re

ta
tio

n 
in
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a 
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s 
in
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ea
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d.

  
- 
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e 
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ll 
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 th
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A
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n 

se
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ey
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by
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f h
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nd
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o 
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oo
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er
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e 
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d 
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be
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n 
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s.
  

- 
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er
e 
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m
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co
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r o
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s 

an
d 

so
m

e 
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 D
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au
lt 
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es
 

w
er

e 
so

m
et
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ea

vi
ly

 re
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d 
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r t
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ou
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e 
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e.
  

- 
Th

e 
C

oa
l R
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ou
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e 

is
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bl
e 
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tra
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rd
 a

nd
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nt
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ey
 d
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 t

o 
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an
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se
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 s
ea

m
 s

pl
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in
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 f
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lts
 (

re
ve
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e,

 n
or

m
al

 a
nd

 g
ro

w
th

) 
an

d 
ch

an
ge

s 
in

 
se
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 d

ip
. W

ith
 th

e 
am

ou
nt

 o
f d

ril
lh

ol
e 

da
ta

 in
 th

e 
ar

ea
 a

nd
 th

e 
in

fo
rm

at
io

n 
fro

m
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in
ed

 
ar

ea
s 

it 
is

 n
ot
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ly
 t
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 a

n 
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te
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e 
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al

 in
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tio
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ou
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e 

– III-451 –



APPENDIX III  COMPETENT PERSON’S REPORT

 

C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

ar
ea

s;
 th

e 
ex

ce
pt

io
n 

to
 th

is
 is

 in
 G

ra
nt

 &
 C

ha
in

ey
 if

 n
ew

 c
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 c
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 o
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re
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 c
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 m
ak

es
 n

o 
di

st
in

ct
io

n 
be

tw
ee

n 
co

ar
se

 c
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 c
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 d
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 o
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r o
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 d

ep
th

 b
elo

w 
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 b
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 p
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 b
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 d
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 b
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 C
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 C
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 C
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 p
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 b
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ns

 w
er

e 
pr

ov
id

ed
 b

y 
Ya

nc
oa

l. 

 
Tr

an
sp

or
t c

ha
rg

es
 b

as
ed

 o
n 

ac
tu

al
 c

on
tra

ct
ed

 p
ric

es
 ta

ki
ng

 in
to

 a
cc

ou
nt

 e
xi

st
in

g 
Ta

ke
 o

r 
Pa

y 
ar

ra
ng

em
en

ts
. 

 
N

SW
 s

ta
te

 g
ov

er
nm

en
t r

oy
al

tie
s 

ar
e 

in
cl

ud
ed

 in
 th

e 
es

tim
at

e.
 

 
R

PM
 re

vi
ew

ed
 a

ll 
co

st
s 

an
d 

th
ey

 a
re

 c
on

si
de

re
d 

re
as

on
ab

le
. 

Re
ve

nu
e 

fa
cto

rs
 

 
Th

e 
de

riv
at

ion
 o

f, 
or

 a
ss

um
pt

ion
s m

ad
e 

re
ga

rd
ing

 
re

ve
nu

e 
fa

cto
rs

 in
clu

din
g 

he
ad

 g
ra

de
, m

et
al 

or
 

co
m

m
od

ity
 p

ric
e(

s)
 e

xc
ha

ng
e 

ra
te

s, 
tra

ns
po

rta
tio

n 
an

d 
tre

at
m

en
t c

ha
rg

es
, p

en
alt

ies
, n

et
 sm

elt
er

 re
tu

rn
s, 

et
c. 

 
Th

e 
de

riv
at

ion
 o

f a
ss

um
pt

ion
s m

ad
e 

of
 m

et
al 

or
 

 
Lo

ng
 te

rm
 p

ro
du

ct
 c

oa
l p

ric
in

g 
as

su
m

pt
io

ns
 h

av
e 

be
en

 p
ro

vi
de

d 
by

 Y
an

co
al

 M
ar

ke
tin

g 
an

d 
is

 b
as

ed
 o

n 
in

de
pe

nd
en

t t
hi

rd
 p

ar
ty

 re
se

ar
ch

 a
nd

 re
po

rti
ng

. 

 
Th

e 
re

ve
nu

e 
fa

ct
or

s 
ar

e 
co

ns
id

er
ed

 re
as

on
ab

le
 fo

r t
he

 p
ur

po
se

s 
of

 e
st

im
at

in
g 

R
es

er
ve

s.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

St
ra

tfo
rd

 
G

ra
nt

 a
nd

 C
ha

in
ey

 
D

ur
al

ie
 

co
m

m
od

ity
 p

ric
e(

s)
, f

or
 th

e 
pr

inc
ipa

l m
et

als
, m

ine
ra

ls 
an

d 
co

-p
ro

du
cts

. 
M

ar
ke

t 
as

se
ss

m
en

t 
 

Th
e 

de
m

an
d,

 su
pp

ly 
an

d 
sto

ck
 si

tu
at

ion
 fo

r t
he

 p
ar

tic
ula

r 
co

m
m

od
ity

, c
on

su
m

pt
ion

 tr
en

ds
 a

nd
 fa

cto
rs

 lik
ely

 to
 

af
fe

ct 
su

pp
ly 

an
d 

de
m

an
d 

int
o 

th
e 

fu
tu

re
. 

 
A 

cu
sto

m
er

 a
nd

 co
m

pe
tito

r a
na

lys
is 

alo
ng

 w
ith

 th
e 

ide
nt

ific
at

ion
 o

f li
ke

ly 
m

ar
ke

t w
ind

ow
s f

or
 th

e 
pr

od
uc

t. 
 

Pr
ice

 a
nd

 vo
lum

e 
fo

re
ca

sts
 a

nd
 th

e 
ba

sis
 fo

r t
he

se
 

fo
re

ca
sts

. 
 

Fo
r i

nd
us

tri
al 

m
ine

ra
ls 

th
e 

cu
sto

m
er

 sp
ec

ific
at

ion
, t

es
tin

g 
an

d 
ac

ce
pt

an
ce

 re
qu

ire
m

en
ts 

pr
ior

 to
 a

 su
pp

ly 
co

nt
ra

ct.
 

 
A 

M
ar

ke
tin

g 
St

ud
y 

ha
s 

no
t 

be
en

 r
ev

ie
w

ed
 h

ow
ev

er
 m

ar
ke

ts
 a

re
 w

el
l e

st
ab

lis
he

d 
fo

r 
th

e 
m

in
e’

s 
co

al
 p

ro
du

ct
s.

 T
he

 p
ro

je
ct

s 
ty

pi
ca

lly
 p

ro
du

ce
 u

p 
to

 tw
o 

m
ai

n 
pr

od
uc

ts
: 

- 
Th

er
m

al
 a

t a
pp

ro
x.

 2
2 

- 2
4%

 a
sh

 (a
d)

; a
nd

 
- 

SH
C

C
 a

t a
pp

ro
x.

 9
.9

 –
 1

0.
5%

 a
sh

 (a
d)

. 
 

Ba
se

d 
up

on
 t

he
se

 p
ro

du
ct

s 
an

d 
sp

ec
ifi

ca
tio

ns
, 

R
P

M
 a

nt
ic

ip
at

es
 n

o 
fo

re
se

ea
bl

e 
is

su
es

 in
 

de
m

an
d 

fo
r t

he
se

 p
ro

du
ct

s.
 

Ec
on

om
ic 

 
Th

e 
inp

ut
s t

o 
th

e 
ec

on
om

ic 
an

aly
sis

 to
 p

ro
du

ce
 th

e 
ne

t 
pr

es
en

t v
alu

e 
(N

PV
) i

n 
th

e 
stu

dy
, t

he
 so

ur
ce

 a
nd

 
co

nf
ide

nc
e 

of
 th

es
e 

ec
on

om
ic 

inp
ut

s i
nc

lud
ing

 e
sti

m
at

ed
 

inf
lat

ion
, d

isc
ou

nt
 ra

te
, e

tc.
 

 
NP

V 
ra

ng
es

 a
nd

 se
ns

itiv
ity

 to
 va

ria
tio

ns
 in

 th
e 

sig
nif

ica
nt

 
as

su
m

pt
ion

s a
nd

 in
pu

ts.
 

 
Th

e 
in

pu
ts

 to
 th

e 
ec

on
om

ic
 a

na
ly

si
s 

ar
e 

de
riv

ed
 c

ap
ita

l a
nd

 o
pe

ra
tin

g 
co

st
 e

st
im

at
es

 o
ut

lin
ed

 
in

 t
he

 “
C

os
ts

” 
se

ct
io

n 
of

 T
ab

le
 1

. 
Th

e 
so

ur
ce

 o
f 

th
e 

in
pu

ts
 i

s 
re

al
 a

nd
 t

he
 c

on
fid

en
ce

 
sa

tis
fa

ct
or

y.
 T

he
 e

co
no

m
ic

 m
od

el
lin

g 
is

 in
 r

ea
l t

er
m

s 
an

d 
a 

ra
ng

e 
of

 d
is

co
un

t 
ra

te
s 

ha
ve

 
be

en
 u

se
d 

in
 a

ss
es

si
ng

 N
P

V.
 

 
Th

e 
N

P
V 

re
su

lts
 fo

r t
he

 P
ro

je
ct

 p
ro

du
ce

d 
fro

m
 e

co
no

m
ic

 m
od

el
lin

g 
ge

ne
ra

te
d 

po
si

tiv
e 

an
d 

ac
ce

pt
ab

le
 N

PV
’s

 fo
r a

ll 
di

sc
ou

nt
 ra

te
s 

an
d 

th
e 

Pr
oj

ec
t i

s 
co

ns
id

er
ed

 e
co

no
m

ic
 fr

om
 a

n 
N

PV
 

st
an

d-
po

in
t. 

 
Se

ns
iti

vi
ty

 a
na

ly
si

s 
ha

s 
be

en
 c

om
pl

et
ed

 o
n 

th
e 

Pr
oj

ec
t o

ve
r a

 ra
ng

e 
of

 v
ar

ia
bl

e.
 T

he
 P

ro
je

ct
 

is
 m

os
t s

en
si

tiv
e 

to
 c

ha
ng

es
 in

 e
xc

ha
ng

e 
ra

te
, r

ev
en

ue
 a

nd
 o

pe
ra

tin
g 

co
st

s.
 

So
cia

l 
 

Th
e 

sta
tu

s o
f a

gr
ee

m
en

ts 
wi

th
 ke

y s
ta

ke
ho

lde
rs

 a
nd

 
m

at
te

rs
 le

ad
ing

 to
 so

cia
l li

ce
nc

e 
to

 o
pe

ra
te

. 
 

Th
e 

SE
P

 w
as

 a
pp

ro
ve

d 
on

 th
e 

29
th
 M

ay
 2

01
5 

by
 th

e 
N

S
W

 P
la

nn
in

g 
As

se
ss

m
en

t C
om

m
is

si
on

 
w

ith
 o

pe
ra

tin
g 

co
ns

en
t u

nt
il 

31
st
 D

ec
em

be
r 2

02
5.

 

 
Th

e 
C

oa
l R

es
er

ve
s 

qu
ot

ed
 in

 th
is

 d
oc

um
en

t d
iff

er
 fr

om
 th

e 
ex

te
nt

 a
nd

 s
eq

ue
nc

in
g 

in
 th

e 
S

EP
 

an
d 

a 
re

vi
si

on
 o

f S
tra

tfo
rd

 c
on

se
nt

 c
on

di
tio

ns
 w

ill 
be

 r
eq

ui
re

d.
 T

hi
s 

is
 n

ot
 c

on
si

de
re

d 
as

 a
 

cr
iti

ca
l i

ss
ue

 b
y 

th
e 

C
om

pe
te

nt
 P

er
so

n 
ba

se
d 

on
 h

is
to

ric
al

 p
re

ce
de

nt
 o

f a
pp

ro
va

ls
.  

Ot
he

r 
 

To
 th

e 
ex

te
nt

 re
lev

an
t, 

th
e 

im
pa

ct 
of

 th
e 

fo
llo

wi
ng

 o
n 

th
e 

pr
oje

ct 
an

d/
or

 o
n 

th
e 

es
tim

at
ion

 a
nd

 cl
as

sif
ica

tio
n 

of
 th

e 
Or

e 
Re

se
rv

es
: 

 
An

y i
de

nt
ifie

d 
m

at
er

ial
 n

at
ur

all
y o

cc
ur

rin
g 

ris
ks

. 
 

Th
e 

sta
tu

s o
f m

at
er

ial
 le

ga
l a

gr
ee

m
en

ts 
an

d 
m

ar
ke

tin
g 

ar
ra

ng
em

en
ts.

 
 

Th
e 

sta
tu

s o
f g

ov
er

nm
en

ta
l a

gr
ee

m
en

ts 
an

d 
ap

pr
ov

als
 

cr
itic

al 
to

 th
e 

via
bil

ity
 o

f t
he

 p
ro

jec
t, 

su
ch

 a
s m

ine
ra

l 
te

ne
m

en
t s

ta
tu

s, 
an

d 
go

ve
rn

m
en

t a
nd

 st
at

ut
or

y 
ap

pr
ov

als
. T

he
re

 m
us

t b
e 

re
as

on
ab

le 
gr

ou
nd

s t
o 

ex
pe

ct 
th

at
 a

ll n
ec

es
sa

ry
 G

ov
er

nm
en

t a
pp

ro
va

ls 
wi

ll b
e 

re
ce

ive
d 

 
Al

l m
in

in
g 

pr
oj

ec
ts

 o
pe

ra
te

 in
 a

n 
en

vi
ro

nm
en

t o
f g

eo
lo

gi
ca

l u
nc

er
ta

in
ty

. R
PM

 is
 n

ot
 a

w
ar

e 
of

 
an

y 
ot

he
r 

po
te

nt
ia

l f
ac

to
rs

, l
eg

al
, m

ar
ke

tin
g 

or
 o

th
er

w
is

e,
 th

at
 c

ou
ld

 a
ffe

ct
 th

e 
op

er
at

io
n’

s 
vi

ab
ili

ty
. 

 
Th

e 
co

al
 th

at
 is

 c
ur

re
nt

ly
 a

pp
ro

ve
d 

is
 m

in
ed

 fi
rs

t i
n 

th
e 

LO
M

 s
ch

ed
ul

e 
(D

ur
al

ie
 W

es
t p

its
 a

nd
 

SE
P)

.  

 
U

pd
at

in
g 

of
 a

pp
ro

va
ls

 i
s 

a 
co

nt
in

ua
l 

pr
oc

es
s 

an
d 

it 
is

 r
ea

so
na

bl
y 

ex
pe

ct
ed

 t
ha

t 
an

y 
m

od
ifi

ca
tio

ns
 to

 e
xi

st
in

g 
ag

re
em

en
ts

 o
r a

dd
iti

on
al

 a
gr

ee
m

en
ts

 th
at

 m
ay

 b
e 

re
qu

ire
d 

ca
n 

be
 

ob
ta

in
ed

 in
 a

 ti
m

e 
pe

rio
ds

 m
od

el
le

d.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

St
ra

tfo
rd

 
G

ra
nt

 a
nd

 C
ha

in
ey

 
D

ur
al

ie
 

wi
th

in 
th

e 
tim

ef
ra

m
es

 a
nt

ici
pa

te
d 

in 
th

e 
Pr

e-
Fe

as
ibi

lity
 o

r 
Fe

as
ibi

lity
 st

ud
y. 

Hi
gh

lig
ht

 a
nd

 d
isc

us
s t

he
 m

at
er

ial
ity

 o
f 

an
y u

nr
es

olv
ed

 m
at

te
r t

ha
t is

 d
ep

en
de

nt
 o

n 
a 

th
ird

 p
ar

ty 
on

 w
hic

h 
ex

tra
cti

on
 o

f t
he

 re
se

rv
e 

is 
co

nt
ing

en
t. 

Cl
as

sif
ica

tio
n 

 
Th

e 
ba

sis
 fo

r t
he

 cl
as

sif
ica

tio
n 

of
 th

e 
Or

e 
Re

se
rv

es
 in

to
 

va
ry

ing
 co

nf
ide

nc
e 

ca
te

go
rie

s. 
 

W
he

th
er

 th
e 

re
su

lt a
pp

ro
pr

iat
ely

 re
fle

cts
 th

e 
Co

m
pe

te
nt

 
Pe

rs
on

’s 
vie

w 
of

 th
e 

de
po

sit
. 

 
Th

e 
pr

op
or

tio
n 

of
 P

ro
ba

ble
 O

re
 R

es
er

ve
s t

ha
t h

av
e 

be
en

 
de

riv
ed

 fr
om

 M
ea

su
re

d 
M

ine
ra

l R
es

ou
rc

es
 (i

f a
ny

). 

 
C

oa
l R

es
er

ve
s 

ar
e 

pr
im

ar
ily

 s
up

po
rte

d 
by

 In
di

ca
te

d 
R

es
ou

rc
es

 w
ith

 o
nl

y 
m

in
im

al
 M

ea
su

re
d 

R
es

ou
rc

es
 e

st
im

at
ed

 in
 th

e 
de

po
si

t. 
Th

es
e 

ha
ve

 b
ee

n 
cl

as
si

fie
d 

as
 P

ro
ba

bl
e 

R
es

er
ve

s 
du

e 
to

 th
e 

M
ea

su
re

 R
es

ou
rc

es
 ly

in
g 

ou
ts

id
e 

cu
rr

en
tly

 a
pp

ro
ve

d 
op

er
at

io
ns

 a
nd

 a
n 

ab
se

nc
e 

of
 

m
od

el
le

d 
yi

el
d 

da
ta

. 
Th

e 
In

fe
rr

ed
 C

oa
l R

es
ou

rc
es

 h
av

e 
be

en
 e

xc
lu

de
d 

fro
m

 th
e 

R
es

er
ve

 
es

tim
at

es
.  

Au
dit

s o
r r

ev
iew

s 
 

Th
e 

re
su

lts
 o

f a
ny

 a
ud

its
 o

r r
ev

iew
s o

f O
re

 R
es

er
ve

 
es

tim
at

es
. 

 
In

te
rn

al
 p

ee
r r

ev
ie

w
 o

f t
he

 R
es

er
ve

s 
R

ep
or

t h
as

 b
ee

n 
co

m
pl

et
ed

. 

Di
sc

us
sio

n 
of

 
re

lat
ive

 a
cc

ur
ac

y/ 
co

nf
ide

nc
e 

 
W

he
re

 a
pp

ro
pr

iat
e 

a 
sta

te
m

en
t o

f t
he

 re
lat

ive
 a

cc
ur

ac
y 

an
d 

co
nf

ide
nc

e 
lev

el 
in 

th
e 

Or
e 

Re
se

rv
e 

es
tim

at
e 

us
ing

 
an

 a
pp

ro
ac

h 
or

 p
ro

ce
du

re
 d

ee
m

ed
 a

pp
ro

pr
iat

e 
by

 th
e 

Co
m

pe
te

nt
 P

er
so

n.
 F

or
 e

xa
m

ple
, t

he
 a

pp
lic

at
ion

 o
f 

sta
tis

tic
al 

or
 g

eo
sta

tis
tic

al 
pr

oc
ed

ur
es

 to
 q

ua
nt

ify
 th

e 
re

lat
ive

 a
cc

ur
ac

y o
f t

he
 re

se
rv

e 
wi

th
in 

sta
te

d 
co

nf
ide

nc
e 

lim
its

, o
r, 

if s
uc

h 
an

 a
pp

ro
ac

h 
is 

no
t d

ee
m

ed
 a

pp
ro

pr
iat

e,
 

a 
qu

ali
ta

tiv
e 

dis
cu

ss
ion

 o
f t

he
 fa

cto
rs

 w
hic

h 
co

uld
 a

ffe
ct 

th
e 

re
lat

ive
 a

cc
ur

ac
y a

nd
 co

nf
ide

nc
e 

of
 th

e 
es

tim
at

e.
 

 
Th

e 
sta

te
m

en
t s

ho
uld

 sp
ec

ify
 w

he
th

er
 it 

re
lat

es
 to

 g
lob

al 
or

 lo
ca

l e
sti

m
at

es
, a

nd
, if

 lo
ca

l, s
ta

te
 th

e 
re

lev
an

t 
to

nn
ag

es
, w

hic
h 

sh
ou

ld 
be

 re
lev

an
t t

o 
te

ch
nic

al 
an

d 
ec

on
om

ic 
ev

alu
at

ion
. D

oc
um

en
ta

tio
n 

sh
ou

ld 
inc

lud
e 

as
su

m
pt

ion
s m

ad
e 

an
d 

th
e 

pr
oc

ed
ur

es
 u

se
d.

 
 

Ac
cu

ra
cy

 a
nd

 co
nf

ide
nc

e 
dis

cu
ss

ion
s s

ho
uld

 e
xte

nd
 to

 
sp

ec
ific

 d
isc

us
sio

ns
 o

f a
ny

 a
pp

lie
d 

M
od

ify
ing

 F
ac

to
rs

 th
at

 
m

ay
 h

av
e 

a 
m

at
er

ial
 im

pa
ct 

on
 O

re
 R

es
er

ve
 vi

ab
ilit

y, 
or

 
fo

r w
hic

h 
th

er
e 

ar
e 

re
m

ain
ing

 a
re

as
 o

f u
nc

er
ta

int
y a

t t
he

 
cu

rre
nt

 st
ud

y s
ta

ge
. 

 
It 

is 
re

co
gn

ise
d 

th
at

 th
is 

m
ay

 n
ot

 b
e 

po
ss

ibl
e 

or
 

ap
pr

op
ria

te
 in

 a
ll c

irc
um

sta
nc

es
. T

he
se

 st
at

em
en

ts 
of

 
re

lat
ive

 a
cc

ur
ac

y a
nd

 co
nf

ide
nc

e 
of

 th
e 

es
tim

at
e 

sh
ou

ld 
be

 co
m

pa
re

d 
wi

th
 p

ro
du

cti
on

 d
at

a,
 w

he
re

 a
va

ila
ble

. 

 
Th

e 
pi

t s
he

ll 
is

 b
as

ed
 o

nl
y 

on
 P

ro
ba

bl
e 

C
oa

l R
es

er
ve

s.
  

 
Th

e 
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 m
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ra
tio

n 
of

 a
ny

 
m

ea
su

re
m

en
t t

oo
ls 

or
 sy

ste
m

s u
se

d.
 

 
As

pe
cts

 o
f t

he
 d

et
er

m
ina

tio
n 

of
 m

ine
ra

lis
at

ion
 th

at
 a

re
 

M
at

er
ial

 to
 th

e 
Pu

bli
c R

ep
or

t. 
 

In
 ca

se
s w

he
re

 ‘in
du

str
y s

ta
nd

ar
d’ 

wo
rk

 h
as

 b
ee

n 
do

ne
 

th
is 

wo
uld

 b
e 

re
lat

ive
ly 

sim
ple

 (e
g 

‘re
ve

rs
e 

cir
cu

lat
ion

 
dr

illi
ng

 w
as

 u
se

d 
to

 o
bt

ain
 1

 m
 sa

m
ple

s f
ro

m
 w

hic
h 

3 
kg

 
wa

s p
ulv

er
ise

d 
to

 p
ro

du
ce

 a
 3

0 
g 

ch
ar

ge
 fo

r f
ire

 a
ss

ay
’).

 
In

 o
th

er
 ca

se
s m

or
e 

ex
pla

na
tio

n 
m

ay
 b

e 
re

qu
ire

d,
 su

ch
 

as
 w

he
re

 th
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m
ple

 p
re

pa
ra

tio
n 

te
ch

niq
ue

. 
 

Qu
ali

ty 
co

nt
ro

l p
ro

ce
du

re
s a

do
pt

ed
 fo

r a
ll s

ub
-s

am
pli

ng
 

sta
ge

s t
o 

m
ax

im
ise

 re
pr

es
en

tiv
ity

 o
f s

am
ple

s. 
 

M
ea

su
re

s t
ak

en
 to

 e
ns

ur
e 

th
at

 th
e 

sa
m

pli
ng

 is
 

re
pr

es
en

ta
tiv

e 
of

 th
e 

in 
sit

u 
m

at
er

ial
 co

lle
cte

d,
 in

clu
din

g 
fo

r i
ns

ta
nc

e 
re

su
lts

 fo
r f

iel
d 

du
pli

ca
te

/se
co

nd
-h

alf
 

sa
m

pli
ng

. 
 

W
he

th
er

 sa
m

ple
 si

ze
s a

re
 a

pp
ro

pr
iat

e 
to

 th
e 

gr
ain

 si
ze

 
of

 th
e 

m
at

er
ial

 b
ein

g 
sa

m
ple

d.
 

 
C

oa
l c

or
e 

of
 t

he
 G

re
ta

 s
ea

m
 is

 d
iv

id
ed

 in
to

 p
lie

s 
us

in
g 

do
w

n 
ho

le
 g

eo
ph

ys
ic

s 
an

d 
th

en
 

sa
m

pl
ed

. 
Th

e 
en

tir
e 

co
re

d 
se

ct
io

n 
of

 e
ac

h 
pl

y 
is

 p
la

ce
d 

in
 s

am
pl

e 
ba

gs
. 

N
o 

sp
lit

tin
g 

or
 

sa
w

in
g 

of
 c

oa
l c

or
e 

ta
ke

s 
pl

ac
e.

 N
o 

sa
m

pl
e 

pr
ep

ar
at

io
n 

ta
ke

s 
pl

ac
es

 o
ut

si
de

 th
e 

la
bo

ra
to

ry
. 

C
oa

l q
ua

lit
y 

an
al

yt
ic

al
 la

bo
ra

to
rie

s 
us

ed
 to

 a
na

ly
se

 G
re

ta
 s

ea
m

 c
oa

l c
om

pl
y 

w
ith

 A
us

tra
lia

n 
St

an
da

rd
s 

fo
r s

am
pl

e 
pr

ep
ar

at
io

n.
 

 
Sa

m
pl

e 
si

ze
s 

ar
e 

co
ns

id
er

ed
 a

pp
ro

pr
ia

te
 fo

r t
he

 m
at

er
ia

l b
ei

ng
 s

am
pl

ed
. 

Qu
ali

ty 
of

 a
ss

ay
 

da
ta

 a
nd

 
lab

or
at

or
y t

es
ts 

 
Th

e 
na

tu
re

, q
ua

lity
 a

nd
 a

pp
ro

pr
iat

en
es

s o
f t

he
 a

ss
ay

ing
 

an
d 

lab
or

at
or

y p
ro

ce
du

re
s u

se
d 

an
d 

wh
et

he
r t

he
 

te
ch

niq
ue

 is
 co

ns
ide

re
d 

pa
rti

al 
or

 to
ta

l. 
 

Fo
r g

eo
ph

ys
ica

l to
ols

, s
pe

ctr
om

et
er

s, 
ha

nd
he

ld 
XR

F 
ins

tru
m

en
ts,

 e
tc,

 th
e 

pa
ra

m
et

er
s u

se
d 

in 
de

te
rm

ini
ng

 th
e 

an
aly

sis
 in

clu
din

g 
ins

tru
m

en
t m

ak
e 

an
d 

m
od

el,
 re

ad
ing

 
tim

es
, c

ali
br

at
ion

s f
ac

to
rs

 a
pp

lie
d 

an
d 

th
eir

 d
er

iva
tio

n,
 

et
c. 

 
Na

tu
re

 o
f q

ua
lity

 co
nt

ro
l p

ro
ce

du
re

s a
do

pt
ed

 (e
g 

sta
nd

ar
ds

, b
lan

ks
, d

up
lic

at
es

, e
xte

rn
al 

lab
or

at
or

y 
ch

ec
ks

) a
nd

 w
he

th
er

 a
cc

ep
ta

ble
 le

ve
ls 

of
 a

cc
ur

ac
y (

ie 
lac

k o
f b

ias
) a

nd
 p

re
cis

ion
 h

av
e 

be
en

 e
sta

bli
sh

ed
. 

 
La

bo
ra

to
rie

s 
us

ed
 to

 a
na

ly
se

 G
re

ta
 s

ea
m

 c
or

es
 h

av
e 

co
m

pl
ie

d 
w

ith
 A

us
tra

lia
n 

St
an

da
rd

s 
fo

r 
co

al
 q

ua
lit

y 
te

st
in

g 
an

d 
ar

e 
ce

rti
fie

d 
by

 th
e 

N
at

io
na

l A
ss

oc
ia

tio
n 

of
 T

es
tin

g 
A

ut
ho

rit
ie

s 
Au

st
ra

lia
 (“

N
AT

A”
). 

 

 
W

ire
lin

e 
lo

gg
in

g 
co

m
pa

ni
es

 t
ha

t 
ra

n 
do

w
n-

ho
le

 g
eo

ph
ys

ic
al

 t
oo

ls
 f

or
 p

as
t 

an
d 

pr
es

en
t 

ex
pl

or
at

io
n 

ha
ve

, a
s 

st
an

da
rd

 o
pe

ra
tin

g 
pr

oc
ed

ur
es

 a
 c

al
ib

ra
tio

n 
pr

oc
es

s 
w

hi
ch

 ta
ke

s 
pl

ac
e 

on
 a

 re
gu

la
r (

m
on

th
ly

) b
as

is
.  

 
Su

rfa
ce

 s
ei

sm
ic

 s
ur

ve
y 

da
ta

 a
cq

ui
re

d 
in

 th
e 

pa
st

 a
t A

us
ta

r i
s 

of
 h

ig
h 

qu
al

ity
 a

nd
 h

as
 p

ro
ve

d 
re

lia
bl

e 
in

 id
en

tif
yi

ng
 f

au
lts

 in
 a

dv
an

ce
 o

f 
m

in
in

g 
an

d 
de

fin
in

g 
se

am
 c

on
tin

ui
ty

 b
et

w
ee

n 
dr

illh
ol

es
. T

he
 e

xt
en

si
ve

 n
et

w
or

k 
of

 s
ei

sm
ic

 c
ov

er
ag

e 
ha

s 
si

gn
ifi

ca
nt

ly
 im

pr
ov

ed
 c

on
fid

en
ce

 
in

 th
e 

ov
er

al
l s

tru
ct

ur
al

 in
te

rp
re

ta
tio

n 
an

d 
co

nt
in

ui
ty

 o
f t

he
 G

re
ta

 s
ea

m
. S

ei
sm

ic
 s

ur
ve

y 
da

ta
 

w
as

 a
ll 

re
pr

oc
es

se
d 

by
 g

eo
ph

ys
ic

is
t J

 S
au

nd
er

s,
 w

ho
 s

pe
ci

al
is

es
 in

 s
ei

sm
ic

 in
te

rp
re

ta
tio

n.
 

Th
e 

fa
vo

ur
ab

le
 n

at
ur

e 
of

 o
ve

rb
ur

de
n 

st
ra

ta
 a

bo
ve

 th
e 

G
re

ta
 s

ea
m

 a
llo

w
s 

fo
r c

ap
tu

re
 o

f v
er

y 

– III-471 –



APPENDIX III  COMPETENT PERSON’S REPORT

 

C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

hi
gh

 q
ua

lit
y 

se
is

m
ic

 d
at

a.
 M

or
e 

re
ce

nt
ly

, g
eo

ph
ys

ic
is

t G
 F

al
lo

n 
ha

s 
al

so
 re

pr
oc

es
se

d 
se

is
m

ic
 

da
ta

. 

Ve
rif

ica
tio

n 
of

 
sa

m
pli

ng
 a

nd
 

as
sa

yin
g 

 
Th

e 
ve

rif
ica

tio
n 

of
 si

gn
ific

an
t in

te
rs

ec
tio

ns
 b

y e
ith

er
 

ind
ep

en
de

nt
 o

r a
lte

rn
at

ive
 co

m
pa

ny
 p

er
so

nn
el.

 
 

Th
e 

us
e 

of
 tw

inn
ed

 h
ole

s. 
 

Do
cu

m
en

ta
tio

n 
of

 p
rim

ar
y d

at
a,

 d
at

a 
en

try
 p

ro
ce

du
re

s, 
da

ta
 ve

rif
ica

tio
n,

 d
at

a 
sto

ra
ge

 (p
hy

sic
al 

an
d 

ele
ctr

on
ic)

 
pr

ot
oc

ols
. 

 
Di

sc
us

s a
ny

 a
dju

stm
en

t t
o 

as
sa

y d
at

a.
 

 
La

bo
ra

to
rie

s 
us

ed
 t

o 
an

al
ys

e 
th

e 
G

re
ta

 s
ea

m
 c

or
es

 h
av

e 
co

m
pl

ie
d 

w
ith

 A
us

tra
lia

n 
St

an
da

rd
s 

fo
r 

co
al

 q
ua

lit
y 

te
st

in
g 

an
d 

ar
e 

N
AT

A 
ce

rti
fie

d.
 R

ep
ea

t 
sa

m
pl

in
g 

on
 a

 r
eg

ul
ar

 
ba

si
s 

to
 v

al
id

at
e 

re
su

lts
 is

 s
ta

nd
ar

d 
pr

oc
ed

ur
e 

fo
r p

ro
xi

m
at

e 
an

al
ys

is
 te

st
in

g.
 

Lo
ca

tio
n 

of
 d

at
a 

po
int

s 
 

Ac
cu

ra
cy

 a
nd

 q
ua

lity
 o

f s
ur

ve
ys

 u
se

d 
to

 lo
ca

te
 d

rill
ho

les
 

(c
oll

ar
 a

nd
 d

ow
n-

ho
le 

su
rv

ey
s)

, t
re

nc
he

s, 
m

ine
 w

or
kin

gs
 

an
d 

ot
he

r l
oc

at
ion

s u
se

d 
in 

M
ine

ra
l R

es
ou

rc
e 

es
tim

at
ion

. 
 

Sp
ec

ific
at

ion
 o

f t
he

 g
rid

 sy
ste

m
 u

se
d.

 
 

Qu
ali

ty 
an

d 
ad

eq
ua

cy
 o

f t
op

og
ra

ph
ic 

co
nt

ro
l. 

 
D

ril
lh

ol
e 

co
lla

rs
 o

ve
r 

th
e 

la
st

 1
7 

ye
ar

s 
w

er
e 

su
rv

ey
ed

 b
y 

re
gi

st
er

ed
 s

ur
ve

yo
rs

 u
si

ng
 G

P
S 

to
ta

l 
st

at
io

n 
eq

ui
pm

en
t. 

Pr
ev

io
us

ly
 d

ril
l 

ho
le

 s
ur

ve
ys

 w
er

e 
ca

rr
ie

d 
ou

t 
by

 r
eg

is
te

re
d 

su
rv

ey
or

s 
us

in
g 

th
eo

do
lit

e 
su

rv
ey

 in
st

ru
m

en
ts

. T
op

og
ra

ph
y 

da
ta

 is
 fr

om
 th

e 
D

ep
ar

tm
en

t o
f 

La
nd

s 
(s

up
pl

ie
d 

20
07

). 
D

ril
l h

ol
e 

co
lla

r a
nd

 to
po

gr
ap

hi
c 

da
ta

 is
 c

on
si

de
re

d 
to

 b
e 

su
ita

bl
e 

fo
r 

un
de

rg
ro

un
d 

ev
al

ua
tio

n 
pu

rp
os

es
. 

Da
ta

 sp
ac

ing
 

an
d 

dis
tri

bu
tio

n 
 

Da
ta

 sp
ac

ing
 fo

r r
ep

or
tin

g 
of

 E
xp

lor
at

ion
 R

es
ult

s. 
 

W
he

th
er

 th
e 

da
ta

 sp
ac

ing
 a

nd
 d

ist
rib

ut
ion

 is
 su

ffic
ien

t t
o 

es
ta

bli
sh

 th
e 

de
gr

ee
 o

f g
eo

log
ica

l a
nd

 g
ra

de
 co

nt
inu

ity
 

ap
pr

op
ria

te
 fo

r t
he

 M
ine

ra
l R

es
ou

rc
e 

an
d 

Or
e 

Re
se

rv
e 

es
tim

at
ion

 p
ro

ce
du

re
(s

) a
nd

 cl
as

sif
ica

tio
ns

 a
pp

lie
d.

 
 

W
he

th
er

 sa
m

ple
 co

m
po

sit
ing

 h
as

 b
ee

n 
ap

pli
ed

. 

 
In

 
th

e 
no

rth
er

n 
po

rti
on

 
of

 
C

M
L2

, 
co

re
 

ho
le

 
sp

ac
in

g 
ra

ng
es

 
fro

m
 

ap
pr

ox
im

at
el

y 
 

25
0 

m
 - 

60
0 

m
 w

hi
le

 in
 th

e 
so

ut
he

rn
 p

or
tio

n 
of

 C
M

L2
 c

or
e 

ho
le

 s
pa

ci
ng

 ra
ng

es
 fr

om
 6

00
 m

 
to

 1
,2

00
 m

. I
n 

C
C

L7
28

 c
or

e 
ho

le
 s

pa
ci

ng
 is

 a
pp

ro
xi

m
at

el
y 

1,
00

0 
m

. I
n 

E
L6

59
8 

co
re

 h
ol

e 
sp

ac
in

g 
ra

ng
es

 f
ro

m
 1

.0
 k

m
 -

 3
.6

 k
m

. 
In

 a
dd

iti
on

 t
o 

dr
illh

ol
e 

da
ta

, 
an

 e
xt

en
si

ve
 a

rr
ay

 o
f 

se
is

m
ic

 s
ur

ve
y 

lin
es

 (
>1

00
 k

m
) 

ov
er

 C
M

L2
 a

nd
 C

C
L7

28
 p

ro
vi

de
s 

su
pp

or
t 

fo
r 

se
am

 
co

nt
in

ui
ty

. 

 
Th

e 
am

ou
nt

, 
ty

pe
 a

nd
 s

pa
tia

l d
is

tri
bu

tio
n 

of
 d

at
a 

is
 s

uf
fic

ie
nt

 t
o 

es
ta

bl
is

h 
th

e 
de

gr
ee

 o
f 

ge
ol

og
ic

al
 a

nd
 g

ra
de

 c
on

tin
ui

ty
 a

pp
ro

pr
ia

te
 fo

r t
he

 C
oa

l R
es

ou
rc

e 
cl

as
si

fic
at

io
n 

ap
pl

ie
d 

in
 

th
is

 e
st

im
at

e.
 

 
C

oa
l 

qu
al

ity
 r

es
ul

ts
 f

or
 i

nd
iv

id
ua

l 
sa

m
pl

es
 h

av
e 

be
en

 c
om

po
si

te
d 

ag
ai

ns
t 

th
e 

se
am

 o
r 

w
or

ki
ng

 
se

ct
io

ns
 

in
te

rv
al

s,
 

so
 

th
at

 
th

e 
qu

al
ity

 
va

lu
es

 
re

pr
es

en
t 

th
e 

co
rr

es
po

nd
in

g 
se

am
/w

or
ki

ng
 s

ec
tio

n.
 

Or
ien

ta
tio

n 
of

 
da

ta
 in

 re
lat

ion
 

to
 g

eo
log

ica
l 

str
uc

tu
re

 

 
W

he
th

er
 th

e 
or

ien
ta

tio
n 

of
 sa

m
pli

ng
 a

ch
iev

es
 u

nb
ias

ed
 

sa
m

pli
ng

 o
f p

os
sib

le 
str

uc
tu

re
s a

nd
 th

e 
ex

te
nt

 to
 w

hic
h 

th
is 

is 
kn

ow
n,

 co
ns

ide
rin

g 
th

e 
de

po
sit

 ty
pe

. 
 

If 
th

e 
re

lat
ion

sh
ip 

be
tw

ee
n 

th
e 

dr
illi

ng
 o

rie
nt

at
ion

 a
nd

 th
e 

or
ien

ta
tio

n 
of

 ke
y m

ine
ra

lis
ed

 st
ru

ctu
re

s i
s c

on
sid

er
ed

 to
 

ha
ve

 in
tro

du
ce

d 
a 

sa
m

pli
ng

 b
ias

, t
his

 sh
ou

ld 
be

 
as

se
ss

ed
 a

nd
 re

po
rte

d 
if m

at
er

ial
. 

 
O

rie
nt

at
io

n 
of

 c
or

e 
sa

m
pl

es
 is

 n
ot

 r
el

ev
an

t t
o 

th
is

 s
ty

le
 o

f c
oa

l d
ep

os
it.

 A
ll 

dr
ill

ho
le

s 
w

er
e 

ve
rti

ca
l a

nd
 th

e 
co

al
 s

ea
m

 h
as

 a
lm

os
t h

or
iz

on
ta

l (
4°

 d
ip

 to
 th

e 
so

ut
he

as
t. 

Al
l c

or
e 

sa
m

pl
es

 
ar

e 
fro

m
 v

er
tic

al
 d

ril
lh

ol
es

 w
hi

ch
 a

re
 o

rie
nt

ed
 a

lm
os

t o
rth

og
on

al
ly

 (8
5°

) t
o 

th
e 

ta
rg

et
 G

re
ta

 
se

am
. N

o 
sa

m
pl

in
g 

bi
as

 h
as

 ta
ke

n 
pl

ac
e.

 

 
Bo

re
ho

le
 v

er
tic

al
ity

 s
ur

ve
ys

 h
av

e 
be

en
 i

nc
or

po
ra

te
d 

in
to

 t
he

 m
od

el
le

d 
bo

re
ho

le
s 

w
he

re
 

av
ai

la
bl

e.
 

Sa
m

ple
 se

cu
rit

y 
 

Th
e 

m
ea

su
re

s t
ak

en
 to

 e
ns

ur
e 

sa
m

ple
 se

cu
rit

y. 
 

C
oa

l c
or

e 
sa

m
pl

e 
ba

gs
 a

re
 s

en
t t

o 
th

e 
co

al
 te

st
in

g 
la

bo
ra

to
ry

 v
ia

 c
ou

rie
r. 

In
 th

e 
pa

st
 th

ey
 

ha
ve

 a
ls

o 
be

en
 d

el
iv

er
ed

 to
 th

e 
la

bo
ra

to
ry

 b
y 

th
e 

fie
ld

 g
eo

lo
gi

st
 o

r 
pi

ck
ed

 u
p 

fro
m

 s
ite

 b
y 

la
bo

ra
to

ry
 p

er
so

nn
el

. T
hi

s 
is

 c
on

si
de

re
d 

ap
pr

op
ria

te
 fo

r c
oa

l c
or

e 
sa

m
pl

es
. 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

Au
dit

s o
r 

re
vie

ws
 

 
Th

e 
re

su
lts

 o
f a

ny
 a

ud
its

 o
r r

ev
iew

s o
f s

am
pli

ng
 

te
ch

niq
ue

s a
nd

 d
at

a.
 

 
Th

e 
dr

illh
ol

e 
in

fo
rm

at
io

n 
w

as
 re

vi
ew

ed
 a

s 
pa

rt 
of

 th
e 

pr
oc

es
s 

of
 d

ev
el

op
in

g 
th

e 
ge

ol
og

ic
al

 
an

d 
co

al
 q

ua
lit

y 
m

od
el

s 
us

ed
 fo

r t
hi

s 
R

es
ou

rc
es

 e
st

im
at

e.
  N

o 
ex

te
rn

al
 a

ud
its

 o
r r

ev
ie

w
s 

ar
e 

kn
ow

n 
to

 h
av

e 
be

en
 c

om
pl

et
ed

. 

Se
ct

io
n 

2 R
ep

or
tin

g 
of

 E
xp

lo
ra

tio
n 

Re
su

lts
 

(C
rit

er
ia

 li
st

ed
 in

 th
e 

pr
ec

ed
in

g 
se

ct
io

n 
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 d
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r c
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 p
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 d
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 d
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 m
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 p
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 d
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 p
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 b
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 c
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 C
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re
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 d
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 d
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 b
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 d
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l d
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 c
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 re
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r m
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at
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l c
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 d
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 c
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 c
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 c
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 c
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f m
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 d
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 c
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. b
as

al
  

3 
x 

1 
m

 s
am

pl
es

, f
ol

lo
w

ed
 b

y 
0.

5 
m

 s
am

pl
in

g 
in

te
rv

al
 to

 to
p 

of
 c
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 p
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 m
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 b
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 d
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 b
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 p
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f d
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 d
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C
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 re
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 p
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 c
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 f
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 c
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 d
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 re
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 re
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; b
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r c
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e 

km
 o

f h
ig

h 
re

so
lu

tio
n 

2D
 s

ei
sm

ic
 w

as
 c
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 o
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at
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 d
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 c
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re
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 b
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n 

da
ta

 if 
av

ail
ab

le.
 

 
C

oa
l q

ua
lit

y 
gr

id
s 

w
er

e 
pr

od
uc

ed
 fo

r t
hi

s 
w

or
ki

ng
 s

ec
tio

n 
at

 a
n 

in
 s

itu
 m

oi
st

ur
e 

ba
si

s,
 w

hi
ch

 
is

 e
st

im
at

ed
 to

 b
e 

5%
.  

 
D

ril
lh

ol
e 

ve
rti

ca
lly

 d
at

a 
w

as
 lo

ad
ed

 w
he

re
 a

va
ila

bl
e.

 S
tru

ct
ur

al
 a

nd
 c

oa
l q

ua
lit

y 
gr

id
s 

w
er

e 
cr

ea
te

d 
us

in
g 

gr
ow

th
 t

ec
hn

iq
ue

s 
(in

ve
rs

e 
di

st
an

ce
 s

qu
ar

ed
 w

as
 t

es
te

d 
fo

r 
qu

al
ity

 g
rid

s 
ho

w
ev

er
 g

ro
w

th
 te

ch
ni

qu
es

 a
pp

ea
re

d 
to

 g
rid

 th
e 

da
ta

 b
et

te
r)

. S
ea

m
 th

ic
kn

es
s 

an
d 

qu
al

ity
 

gr
id

s 
w

er
e 

gr
id

de
d 

on
 a

 5
0 

m
 m

es
h.

  

 
Th

is
 2

01
7 

C
oa

l R
es

ou
rc

e 
es

tim
at

e 
co

m
pa

re
s 

fa
vo

ur
ab

ly
 w

ith
 th

e 
20

16
 R

es
ou

rc
e 

es
tim

at
e.

 
To

nn
ag

es
 fr

om
 R

es
ou

rc
e 

po
ly

go
ns

 th
at

 re
m

ai
ne

d 
un

ch
an

ge
d 

(s
am

e 
ar

ea
) w

er
e 

ch
ec

ke
d 

to
 

co
m

pa
re

 th
e 

ac
cu

ra
cy

 o
f t

hi
s 

m
od

el
 a

ga
in

st
 th

e 
pr

ev
io

us
 m

od
el

. 

M
ois

tu
re

 
 

W
he

th
er

 th
e 

to
nn

ag
es

 a
re

 e
sti

m
at

ed
 o

n 
a 

dr
y b

as
is 

or
 

wi
th

 n
at

ur
al 

m
ois

tu
re

, a
nd

 th
e 

m
et

ho
d 

of
 d

et
er

m
ina

tio
n 

of
 th

e 
m

ois
tu

re
 co

nt
en

t. 

 
In

 s
itu

 m
oi

st
ur

e 
of

 th
e 

G
re

ta
 s

ea
m

 is
 c

on
si

de
re

d 
si

m
ila

r t
o 

in
 s

itu
 m

oi
st

ur
e 

co
nt

en
t o

f o
th

er
 

co
al

 s
ea

m
s 

w
ith

in
 th

e 
Pe

rm
ia

n 
W

itt
in

gh
am

 C
oa

l M
ea

su
re

s.
 A

ve
ra

ge
 in

he
re

nt
 m

oi
st

ur
e 

(a
d)

 
of

 s
am

pl
ed

 d
at

a 
fro

m
 s

lim
 c

or
e 

sa
m

pl
es

 w
as

 1
.6

%
. T

ot
al

 m
oi

st
ur

e 
(a

r)
 fr

om
 s

ix
 b

el
t s

am
pl

es
 

co
lle

ct
ed

 in
 2

01
1 

av
er

ag
ed

 6
%

. I
n 

si
tu

 m
oi

st
ur

e 
of

 G
re

ta
 s

ea
m

 c
oa

l w
as

 a
ss

um
ed

 to
 b

e 
sl

ig
ht

ly
 l

ow
er

 t
ha

n 
be

lt 
sa

m
pl

e 
re

su
lts

 a
nd

 f
or

 t
hi

s 
R

es
ou

rc
e 

es
tim

at
io

n 
pr

oc
es

s 
w

as
 

es
tim

at
ed

 a
t 5

%
. 

Cu
t-o

ff 
pa

ra
m

et
er

s 
 

Th
e 

ba
sis

 o
f t

he
 a

do
pt

ed
 cu

t-o
ff 

gr
ad

e(
s)

 o
r q

ua
lity

 
pa

ra
m

et
er

s a
pp

lie
d.

 
 

N
o 

cu
t o

ff 
pa

ra
m

et
er

s 
w

er
e 

us
ed

 fo
r a

sh
, t

ot
al

 s
ul

ph
ur

 o
r s

ea
m

 th
ic

kn
es

s.
 A

us
ta

r u
til

is
e 

th
e 

Pe
lto

n 
Pr

ep
 P

la
nt

 t
o 

w
as

h 
R

O
M

 c
oa

l 
fo

r 
pr

od
uc

t 
co

al
 a

t 
m

ar
ke

t 
sp

ec
ifi

ca
tio

ns
. 

Ty
pi

ca
l 

pr
od

uc
t s

pe
ci

fic
at

io
ns

 a
re

: a
sh

 6
.5

%
 a

nd
 s

ul
ph

ur
 is

 1
.5

%
  

 
Th

e 
th

ic
kn

es
s 

an
d 

qu
al

ity
 o

f 
th

e 
R

es
ou

rc
e 

is
 u

nd
er

st
oo

d 
to

 b
e 

co
ns

is
te

nt
 a

nd
 a

pp
ly

in
g 

ty
pi

ca
l 

cu
t 

of
f 

pa
ra

m
et

er
s 

fo
r 

th
ic

kn
es

s 
or

 q
ua

lit
y 

w
ou

ld
 n

ot
 m

at
er

ia
lly

 i
m

pa
ct

 o
n 

th
e 

R
es

ou
rc

e.
 

M
ini

ng
 fa

cto
rs

 o
r 

as
su

m
pt

ion
s 

 
As

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 p

os
sib

le 
m

ini
ng

 m
et

ho
ds

, 
m

ini
m

um
 m

ini
ng

 d
im

en
sio

ns
 a

nd
 in

te
rn

al 
(o

r, 
if 

ap
pli

ca
ble

, e
xte

rn
al)

 m
ini

ng
 d

ilu
tio

n.
 It

 is
 a

lw
ay

s 
ne

ce
ss

ar
y a

s p
ar

t o
f t

he
 p

ro
ce

ss
 o

f d
et

er
m

ini
ng

 
re

as
on

ab
le 

pr
os

pe
cts

 fo
r e

ve
nt

ua
l e

co
no

m
ic 

ex
tra

cti
on

 
to

 co
ns

ide
r p

ot
en

tia
l m

ini
ng

 m
et

ho
ds

, b
ut

 th
e 

as
su

m
pt

ion
s m

ad
e 

re
ga

rd
ing

 m
ini

ng
 m

et
ho

ds
 a

nd
 

pa
ra

m
et

er
s w

he
n 

es
tim

at
ing

 M
ine

ra
l R

es
ou

rc
es

 m
ay

 n
ot

 
alw

ay
s b

e 
rig

or
ou

s. 
W

he
re

 th
is 

is 
th

e 
ca

se
, t

his
 sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
ba

sis
 o

f t
he

 
m

ini
ng

 a
ss

um
pt

ion
s m

ad
e.

 

 
Au

st
ar

 is
 c

ur
re

nt
ly

 a
n 

un
de

rg
ro

un
d 

co
al

 m
in

e 
us

in
g 

lo
ng

w
al

l w
ith

 to
p 

co
al

 c
av

in
g 

m
et

ho
d.

  
Th

e 
R

es
ou

rc
e 

es
tim

at
e 

is
 b

as
ed

 u
po

n 
un

de
rg

ro
un

d 
m

in
in

g 
m

et
ho

ds
 in

cl
ud

in
g 

lo
ng

w
al

l, 
to

p 
co

al
 c

av
in

g 
bu

t a
ls

o 
po

te
nt

ia
lly

 b
or

d 
an

d 
pi

lla
r o

f a
re

as
 n

ot
 s

ui
ta

bl
e 

fo
r l

on
gw

al
l m

in
in

g.
   

 
Th

e 
fo

llo
w

in
g 

lis
t d

et
ai

ls
 li

m
its

 a
nd

 a
ss

um
pt

io
ns

 u
se

d 
to

 d
ef

in
e 

R
es

ou
rc

e 
ar

ea
s.

  

- 
lim

it 
of

 m
in

in
g 

as
 a

t 3
0 

Se
pt

em
be

r 2
01

7;
 

- 
R

O
M

 to
nn

es
 fo

re
ca

st
 fr

om
 O

ct
ob

er
 to

 D
ec

em
be

r 2
01

7 
w

er
e 

55
6,

10
9 

t; 
an

d 
- 

R
es

ou
rc

es
 w

er
e 

di
vi

de
d 

in
to

 th
re

e 
se

pa
ra

te
 a

re
as

:  
 

N
or

th
w

es
t o

f t
he

 C
en

tra
l D

yk
e 

– 
Ka

lin
go

 a
re

a;
 

 
Ea

st
 o

f t
he

 C
en

tra
l D

yk
e 

- S
ta

ge
 3

 m
in

e 
ex

pa
ns

io
n 

ar
ea

; a
nd

 
 

So
ut

he
as

t o
f E

lla
lo

ng
 M

ai
n 

H
ea

di
ng

s 
– 

B
el

lb
ird

 S
ou

th
 a

re
a.

 
 

R
es

ou
rc

e 
ex

cl
us

io
n 

zo
ne

s 
co

m
pr

is
ed

:  

- 
50

 m
 d

is
ta

nc
e 

fro
m

 o
ld

 w
or

ki
ng

s;
 

- 
5 

m
 e

ith
er

 s
id

e 
of

 th
e 

C
en

tra
l (

dy
ke

 is
 a

ss
um

ed
 to

 b
e 

10
 m

 w
id

e)
; 
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APPENDIX III  COMPETENT PERSON’S REPORT

 

C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

- 
5 

m
 e

ith
er

 s
id

e 
of

 K
itc

he
ne

r D
yk

e 
w

hi
ch

 h
as

 b
ee

n 
in

te
rp

re
te

d 
as

 tw
o 

se
pa

ra
te

 d
yk

es
 

tre
nd

in
g 

so
ut

he
as

t t
hr

ou
gh

 S
ta

ge
 3

 m
in

e 
ex

pa
ns

io
n 

ar
ea

. D
yk

es
 a

re
 e

ac
h 

as
su

m
ed

 to
 

be
 1

0 
m

 w
id

e;
 

- 
to

nn
ag

e 
an

d 
qu

al
ity

 v
ar

ia
bl

es
 a

re
 re

po
rte

d 
to

 a
n 

in
 s

itu
 m

oi
st

ur
e 

co
nt

en
t o

f 5
%

; a
nd

 
- 

R
es

ou
rc

es
 h

av
e 

be
en

 e
st

im
at

ed
 to

 d
ep

th
s 

up
 to

 8
00

 m
. 

M
et

all
ur

gic
al 

fa
cto

rs
 o

r 
as

su
m

pt
ion

s 

 
Th

e 
ba

sis
 fo

r a
ss

um
pt

ion
s o

r p
re

dic
tio

ns
 re

ga
rd

ing
 

m
et

all
ur

gic
al 

am
en

ab
ilit

y. 
It 

is 
alw

ay
s n

ec
es

sa
ry

 a
s p

ar
t 

of
 th

e 
pr

oc
es

s o
f d

et
er

m
ini

ng
 re

as
on

ab
le 

pr
os

pe
cts

 fo
r 

ev
en

tu
al 

ec
on

om
ic 

ex
tra

cti
on

 to
 co

ns
ide

r p
ot

en
tia

l 
m

et
all

ur
gic

al 
m

et
ho

ds
, b

ut
 th

e 
as

su
m

pt
ion

s r
eg

ar
din

g 
m

et
all

ur
gic

al 
tre

at
m

en
t p

ro
ce

ss
es

 a
nd

 p
ar

am
et

er
s m

ad
e 

wh
en

 re
po

rti
ng

 M
ine

ra
l R

es
ou

rc
es

 m
ay

 n
ot

 a
lw

ay
s b

e 
rig

or
ou

s. 
W

he
re

 th
is 

is 
th

e 
ca

se
, t

his
 sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
ba

sis
 o

f t
he

 m
et

all
ur

gic
al 

as
su

m
pt

ion
s m

ad
e.

 

 
N

o 
ra

w
 a

sh
 o

r 
to

ta
l s

ul
ph

ur
 c

ut
-o

ffs
 w

er
e 

ap
pl

ie
d 

to
 th

e 
co

m
pu

te
r 

m
od

el
 a

s 
A

us
ta

r 
w

as
h 

R
O

M
 c

oa
l t

o 
pr

od
uc

e 
a 

lo
w

 a
sh

, h
ig

h 
su

lp
hu

r 
co

al
 p

ro
du

ct
. C

ur
re

nt
 m

ar
ke

t s
pe

ci
fic

at
io

ns
 

ar
e 

6.
5%

 p
ro

du
ct

 a
sh

 a
nd

 1
.5

%
 p

ro
du

ct
 s

ul
ph

ur
 (a

db
). 

P
ro

du
ct

 c
oa

l e
xt

ra
ct

ed
 fr

om
 th

e 
G

re
ta

 
se

am
 h

as
 b

ee
n 

su
cc

es
sf

ul
ly

 m
ar

ke
te

d 
as

 a
 b

le
nd

in
g 

m
et

al
lu

rg
ic

al
 c

oa
l a

s 
w

el
l a

s 
th

er
m

al
 

co
al

 fo
r t

he
 p

as
t 3

3 
ye

ar
s.

   

 
Ba

se
d 

on
 th

e 
co

al
 q

ua
lit

y 
da

ta
, t

he
 p

ro
du

ct
 is

 n
ot

 e
xp

ec
te

d 
to

 b
e 

m
at

er
ia

lly
 d

iff
er

en
t t

o 
th

e 
hi

st
or

ic
 p

ro
du

ct
. 

En
vir

on
m

en
ta

l 
fa

cto
rs

 o
r 

as
su

m
pt

ion
s 

 
As

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 p

os
sib

le 
wa

ste
 a

nd
 

pr
oc

es
s r

es
idu

e 
dis

po
sa

l o
pt

ion
s. 

It 
is 

alw
ay

s n
ec

es
sa

ry
 

as
 p

ar
t o

f t
he

 p
ro

ce
ss

 o
f d

et
er

m
ini

ng
 re

as
on

ab
le 

pr
os

pe
cts

 fo
r e

ve
nt

ua
l e

co
no

m
ic 

ex
tra

cti
on

 to
 co

ns
ide

r 
th

e 
po

te
nt

ial
 e

nv
iro

nm
en

ta
l im

pa
cts

 o
f t

he
 m

ini
ng

 a
nd

 
pr

oc
es

sin
g 

op
er

at
ion

. W
hil

e 
at

 th
is 

sta
ge

 th
e 

de
te

rm
ina

tio
n 

of
 p

ot
en

tia
l e

nv
iro

nm
en

ta
l im

pa
cts

, 
pa

rti
cu

lar
ly 

fo
r a

 g
re

en
fie

lds
 p

ro
jec

t, 
m

ay
 n

ot
 a

lw
ay

s b
e 

we
ll a

dv
an

ce
d,

 th
e 

sta
tu

s o
f e

ar
ly 

co
ns

ide
ra

tio
n 

of
 th

es
e 

po
te

nt
ial

 e
nv

iro
nm

en
ta

l im
pa

cts
 sh

ou
ld 

be
 re

po
rte

d.
 

W
he

re
 th

es
e 

as
pe

cts
 h

av
e 

no
t b

ee
n 

co
ns

ide
re

d 
th

is 
sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
en

vir
on

m
en

ta
l a

ss
um

pt
ion

s m
ad

e.
 

 
Au

st
ar

 is
 a

n 
op

er
at

in
g 

m
in

e 
th

at
 c

om
pl

ie
s 

w
ith

 a
ll 

en
vi

ro
nm

en
ta

l c
on

di
tio

ns
 th

at
 r

el
at

e 
to

 
ex

tra
ct

io
n 

of
 th

e 
G

re
ta

 s
ea

m
. 

Bu
lk 

de
ns

ity
 

 
W

he
th

er
 a

ss
um

ed
 o

r d
et

er
m

ine
d.

 If
 a

ss
um

ed
, t

he
 b

as
is 

fo
r t

he
 a

ss
um

pt
ion

s. 
If 

de
te

rm
ine

d,
 th

e 
m

et
ho

d 
us

ed
, 

wh
et

he
r w

et
 o

r d
ry

, t
he

 fr
eq

ue
nc

y o
f t

he
 m

ea
su

re
m

en
ts,

 
th

e 
na

tu
re

, s
ize

 a
nd

 re
pr

es
en

ta
tiv

en
es

s o
f t

he
 sa

m
ple

s. 
 

Th
e 

bu
lk 

de
ns

ity
 fo

r b
ulk

 m
at

er
ial

 m
us

t h
av

e 
be

en
 

m
ea

su
re

d 
by

 m
et

ho
ds

 th
at

 a
de

qu
at

ely
 a

cc
ou

nt
 fo

r v
oid

 
sp

ac
es

 (v
ug

s, 
po

ro
sit

y, 
et

c)
, m

ois
tu

re
 a

nd
 d

iffe
re

nc
es

 
be

tw
ee

n 
ro

ck
 a

nd
 a

lte
ra

tio
n 

zo
ne

s w
ith

in 
th

e 
de

po
sit

. 
 

Di
sc

us
s a

ss
um

pt
ion

s f
or

 b
ulk

 d
en

sit
y e

sti
m

at
es

 u
se

d 
in 

th
e 

ev
alu

at
ion

 p
ro

ce
ss

 o
f t

he
 d

iffe
re

nt
 m

at
er

ial
s. 

 
R

el
at

iv
e 

de
ns

ity
 (

R
D

) 
an

d 
ap

pa
re

nt
 r

el
at

iv
e 

de
ns

ity
 (

AR
D

) 
va

lu
es

 h
av

e 
be

en
 r

ep
or

te
d 

on
 

co
al

 c
or

e 
sa

m
pl

es
 i

n 
pa

st
 a

nd
 p

re
se

nt
 d

ril
lin

g 
pr

og
ra

m
s.

 D
iff

er
in

g 
er

as
 o

f 
ex

pl
or

at
io

n 
re

po
rte

d 
ei

th
er

 R
D

 o
r A

R
D

 o
n 

ea
ch

 p
ly

 s
am

pl
e.

  

 
Fo

r t
hi

s 
R

es
ou

rc
e 

es
tim

at
e,

 c
oa

l q
ua

lit
y 

da
ta

 w
as

 s
ep

ar
at

ed
 in

to
 th

os
e 

re
po

rti
ng

 R
D

 o
r A

R
D

 
as

 p
er

 i
nf

or
m

at
io

n 
fro

m
 o

rig
in

al
 c

oa
l 

qu
al

ity
 r

ep
or

ts
. 

R
D

 a
nd

 r
aw

 a
sh

 d
at

a 
w

er
e 

th
en

 
co

nv
er

te
d 

to
 a

n 
in

 s
itu

 m
oi

st
ur

e 
ba

si
s 

of
 5

%
 (u

si
ng

 th
e 

P
re

st
on

 a
nd

 S
an

de
rs

 c
ha

ng
e 

of
 b

as
e 

eq
ua

tio
n)

 a
nd

 a
 re

gr
es

si
on

 w
as

 d
ev

el
op

ed
 to

 a
llo

w
 e

st
im

at
io

n 
of

 in
 s

itu
 d

en
si

ty
 (I

D
) f
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ta
ile

d 
de

sig
n)

. 
 

Th
e 

ch
oic

e,
 n

at
ur

e 
an

d 
ap

pr
op

ria
te

ne
ss

 o
f t

he
 se

lec
te

d 
m

ini
ng

 m
et

ho
d(

s)
 a

nd
 o

th
er

 m
ini

ng
 p

ar
am

et
er

s i
nc

lud
ing

 
as

so
cia

te
d 

de
sig

n 
iss

ue
s s

uc
h 

as
 p

re
-s

tri
p,

 a
cc

es
s, 

et
c. 

 
Th

e 
as

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 g

eo
te

ch
nic

al 

 
LO

M
 p

la
nn

in
g 

ha
s 

be
en

 u
se

d 
as

 th
e 

ba
si

s 
of

 c
on

ve
rti

ng
 C

oa
l R

es
ou

rc
es

 to
 C

oa
l R

es
er

ve
s.

 

 
Th

e 
se

le
ct

ed
 m

in
in

g 
m

et
ho

d 
is

 th
at

 in
 u

se
 in

 th
e 

op
er

at
in

g 
m

in
e,

 i.
e.

 lo
ng

w
al

l t
op

 c
oa

l c
av

in
g 

(“L
TC

C
”) 

ex
tra

ct
io

n 
w

ith
 c

on
tin

uo
us

 m
in

er
 d

ev
el

op
m

en
t. 

 
Fr

om
 a

 g
eo

te
ch

ni
ca

l p
er

sp
ec

tiv
e,

 th
e 

m
os

t s
ig

ni
fic

an
t i

ss
ue

s 
re

la
te

 to
 c

oa
l b

ur
st

s,
 ri

b 
co

nt
ro

l 
an

d 
pe

rio
di

c 
w

ei
gh

tin
g.

 O
f 

th
es

e,
 t

he
 c

oa
l 

bu
rs

t 
is

su
e 

is
 e

as
ily

 t
he

 m
os

t 
si

gn
ifi

ca
nt

 a
nd

 
on

go
in

g 
st

ud
ie

s 
ar

e 
be

in
g 

ca
rr

ie
d 

ou
t 

in
 o

rd
er

 to
 in

cr
ea

se
 c

on
fid

en
ce

 a
nd

 le
ve

ls
 o

f s
af

et
y 

re
ga

rd
in

g 
op

er
at

in
g 

in
 a

n 
en

vi
ro

nm
en

t p
ro

ne
 to

 c
oa

l b
ur

st
s.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

pa
ra

m
et

er
s (

eg
 p

it s
lop

es
, s

to
pe

 si
ze

s, 
et

c)
, g

ra
de

 co
nt

ro
l 

an
d 

pr
e-

pr
od

uc
tio

n 
dr

illi
ng

. 
 

Th
e 

m
ajo

r a
ss

um
pt

ion
s m

ad
e 

an
d 

M
ine

ra
l R

es
ou

rc
e 

m
od

el 
us

ed
 fo

r p
it a

nd
 st

op
e 

op
tim

isa
tio

n 
(if

 a
pp

ro
pr

iat
e)

. 
 

Th
e 

m
ini

ng
 d

ilu
tio

n 
fa

cto
rs

 u
se

d.
 

 
Th

e 
m

ini
ng

 re
co

ve
ry

 fa
cto

rs
 u

se
d.

 
 

An
y m

ini
m

um
 m

ini
ng

 w
idt

hs
 u

se
d.

 
 

Th
e 

m
an

ne
r i

n 
wh

ich
 In

fe
rre

d 
M

ine
ra

l R
es

ou
rc

es
 a

re
 

ut
ilis

ed
 in

 m
ini

ng
 st

ud
ies

 a
nd

 th
e 

se
ns

itiv
ity

 o
f t

he
 

ou
tco

m
e 

to
 th

eir
 in

clu
sio

n.
 

 
Th

e 
inf

ra
str

uc
tu

re
 re

qu
ire

m
en

ts 
of 

th
e 

se
lec

te
d 

m
ini

ng
 

m
et

ho
ds

. 

 
Th

e 
de

pt
h 

of
 c

ov
er

 fo
r t

he
 fu

tu
re

 w
or

ki
ng

s 
ra

ng
es

 fr
om

 4
50

 m
 - 

70
0 

m
. T

he
se

 d
ep

th
s 

ar
e 

hi
gh

 
by

 A
us

tra
lia

n 
st

an
da

rd
s.

 

 
Th

e 
m

in
in

g 
fa

ct
or

s 
us

ed
 w

er
e:

 

- 
de

ve
lo

pm
en

t r
oa

dw
ay

s 
5.

0 
m

 w
id

e 
by

 3
.2

 m
 h

ig
h;

 
- 

lo
ng

w
al

l c
ut

tin
g 

he
ig

ht
 3

.2
 m

; 
- 

lo
ng

w
al

l c
av

in
g 

he
ig

ht
 ≤

 3
.9

 m
; 

- 
lo

ng
w

al
l p

an
el

 w
id

th
 2

26
 m

; 
- 

no
 c

oa
l i

s 
lo

st
 fr

om
 th

e 
ro

of
 o

r f
lo

or
 o

f t
he

 m
in

ea
bl

e 
co

al
 s

ec
tio

ns
 d

ur
in

g 
de

ve
lo

pm
en

t; 
- 

an
 a

ve
ra

ge
 o

f 2
5%

 o
f t

he
 c

oa
l f

ro
m

 th
e 

ca
vi

ng
 s

ec
tio

n 
co

al
 w

ill
 b

e 
lo

st
 d

ur
in

g 
lo

ng
w

al
l 

ex
tra

ct
io

n;
 

- 
th

e 
de

ve
lo

pm
en

t r
oa

dw
ay

s 
in

co
rp

or
at

e 
co

al
 to

ps
 a

nd
 b

ot
to

m
s 

an
d 

th
er

ef
or

e 
no

 o
ut

-o
f-

se
am

 d
ilu

tio
n 

ha
s 

be
en

 in
cl

ud
ed

 fo
r d

ev
el

op
m

en
t o

pe
ra

tio
ns

; 
- 

30
 m

m
 o

f h
ig

he
r a

sh
 m

at
er

ia
l w

ill 
be

 m
in

ed
 w

ith
 th

e 
flo

or
 o

f t
he

 c
oa

l s
ea

m
 d

ur
in

g 
lo

ng
w

al
l 

op
er

at
io

ns
, a

nd
 th

at
 a

ny
 lo

ng
w

al
l c

av
in

g 
to

nn
es

 w
ill 

be
 s

up
pl

em
en

te
d 

w
ith

 a
n 

ad
di

tio
na

l 
8%

 (b
y 

m
as

s 
of

 th
e 

ca
vi

ng
 to

nn
es

) o
f r

oo
f d

ilu
tio

n;
 

- 
th

e 
w

as
te

 ro
ck

 q
ua

lit
y 

de
fa

ul
ts

 w
er

e 
a 

re
la

tiv
e 

de
ns

ity
 o

f 2
.3

8 
t/m

3 
fo

r f
lo

or
 d

ilu
tio

n 
an

d 
2.

40
 t/

m
3 

fo
r r

oo
f d

ilu
tio

n 
an

d 
as

h 
an

 o
f 9

0%
; 

- 
re

la
tiv

e 
de

ns
ity

 d
at

a 
in

 th
e 

ge
ol

og
ic

al
 m

od
el

 is
 b

as
ed

 o
n 

as
su

m
ed

 in
 s

itu
 m

oi
st

ur
e 

of
 

5.
0%

, w
hi

le
 a

ll 
qu

al
iti

es
 a

re
 b

as
ed

 o
n 

ai
r d

rie
d 

m
oi

st
ur

e 
gr

id
de

d 
va

lu
es

; 
- 

Pr
es

to
n 

Sa
nd

er
s 

ha
s 

be
en

 u
se

d 
in

 th
e 

es
tim

at
io

n 
of

 in
 s

itu
 m

oi
st

ur
e;

 a
nd

 
- 

R
O

M
 m

oi
st

ur
e 

w
ill 

be
 6

.0
%

, a
nd

 p
ro

du
ct

 m
oi

st
ur

e 
w

ill 
be

 6
.0

%
.  

 
In

fe
rr

ed
 c

oa
l h

as
 b

ee
n 

ex
cl

ud
ed

 fr
om

 th
e 

LO
M

 P
la

n.
 

 
Al

l n
ec

es
sa

ry
 in

fra
st

ru
ct

ur
e 

is
 in

 p
la

ce
 a

nd
 o

pe
ra

tio
na

l. 

M
et

all
ur

gic
al 

fa
cto

rs
 o

r 
as

su
m

pt
ion

s 

 
Th

e 
m

et
all

ur
gic

al 
pr

oc
es

s p
ro

po
se

d 
an

d 
th

e 
ap

pr
op

ria
te

ne
ss

 o
f t

ha
t p

ro
ce

ss
 to

 th
e 

sty
le 

of
 

m
ine

ra
lis

at
ion

. 
 

W
he

th
er

 th
e 

m
et

all
ur

gic
al 

pr
oc

es
s i

s w
ell

-te
ste

d 
te

ch
no

log
y o

r n
ov

el 
in 

na
tu

re
. 

 
Th

e 
na

tu
re

, a
m

ou
nt

 a
nd

 re
pr

es
en

ta
tiv

en
es

s o
f 

m
et

all
ur

gic
al 

te
st 

wo
rk

 u
nd

er
ta

ke
n,

 th
e 

na
tu

re
 o

f t
he

 
m

et
all

ur
gic

al 
do

m
ain

ing
 a

pp
lie

d 
an

d 
th

e 
co

rre
sp

on
din

g 
m

et
all

ur
gic

al 
re

co
ve

ry
 fa

cto
rs

 a
pp

lie
d.

 
 

An
y a

ss
um

pt
ion

s o
r a

llo
wa

nc
es

 m
ad

e 
fo

r d
ele

te
rio

us
 

ele
m

en
ts.

 
 

Th
e 

ex
ist

en
ce

 o
f a

ny
 b

ulk
 sa

m
ple

 o
r p

ilo
t s

ca
le 

te
st 

wo
rk

 
an

d 
th

e 
de

gr
ee

 to
 w

hic
h 

su
ch

 sa
m

ple
s a

re
 co

ns
ide

re
d 

 
Th

e 
m

et
al

lu
rg

ic
al

 p
ro

ce
ss

 fo
r w

as
hi

ng
 th

e 
ta

rg
et

 s
ea

m
s 

is
 a

lre
ad

y 
in

 p
la

ce
 a

nd
 b

ei
ng

 u
se

d.
 

Th
e 

co
nf

ig
ur

at
io

n 
of

 t
he

 C
H

PP
 in

cl
ud

es
 D

en
se

 M
ed

ia
 C

yc
lo

ne
 (

“D
M

C
”) 

an
d 

Sp
ira

ls
. 

Th
e 

cu
rr

en
t C

H
P

P 
m

od
ul

e 
op

er
at

es
 a

t a
 n

om
in

al
 c

ap
ac

ity
 o

f 7
50

 tp
h.

 

 
C

H
P

P 
yi

el
d 

es
tim

at
es

 a
re

 b
as

ed
 o

n 
gr

id
de

d 
va

lu
es

 fo
r t

he
 c

ut
 s

ec
tio

n 
as

 w
el

l a
s 

th
e 

va
rio

us
 

pl
ie

s 
in

 t
he

 c
av

ed
 s

ec
tio

n.
 A

 c
om

po
si

te
 y

ie
ld

 i
s 

ca
lc

ul
at

ed
 a

nd
 t

he
n 

a 
pr

ac
tic

al
 y

ie
ld

 
ad

ju
st

m
en

t f
ac

to
r i

s 
ap

pl
ie

d 
to

 re
fle

ct
 th

e 
di

ffe
re

nc
es

 b
et

w
ee

n 
la

bo
ra

to
ry

 y
ie

ld
s 

an
d 

th
e 

C
H

P
P

 
yi

el
d.

 

 
Ac

tu
al

 y
ie

ld
 in

 2
01

7 
w

as
 9

1%
, 

ag
ai

ns
t 

a 
bu

dg
et

 f
or

ec
as

t 
of

 9
0%

. 
Yi

el
ds

 a
re

 e
xp

ec
te

d 
to

 
re

du
ce

 o
nc

e 
LT

C
C

 o
pe

ra
tio

ns
 re

co
m

m
en

ce
 in

 th
e 

St
ag

e 
3 

ar
ea

. 

 
Th

e 
pr

oc
es

s 
ge

ne
ra

te
s 

a 
se

m
i h

ar
d 

co
ki

ng
 c

oa
l p

ro
du

ct
 fr

om
 a

 c
ut

 p
oi

nt
 th

at
 w

ill
 g

en
er

al
ly

 
pr

od
uc

e 
a 

le
ss

 th
an

 9
%

 a
sh

 p
ro

du
ct

. M
in

or
 a

re
as

 w
ill

 p
ro

du
ce

 a
 h

ig
he

r a
sh

 p
ro

du
ct

, w
hi

ch
 is
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

re
pr

es
en

ta
tiv

e 
of

 th
e 

or
e 

bo
dy

 a
s a

 w
ho

le.
 

 
Fo

r m
ine

ra
ls 

th
at

 a
re

 d
ef

ine
d 

by
 a

 sp
ec

ific
at

ion
, h

as
 th

e 
or

e 
re

se
rv

e 
es

tim
at

ion
 b

ee
n 

ba
se

d 
on

 th
e 

ap
pr

op
ria

te
 

m
ine

ra
log

y t
o 

m
ee

t t
he

 sp
ec

ific
at

ion
s?

 

ex
pe

ct
ed

 to
 b

e 
so

ld
 a

s 
a 

th
er

m
al

 p
ro

du
ct

. T
he

 m
et

al
lu

rg
ic

al
 p

ro
ce

ss
 is

 a
pp

ro
pr

ia
te

 fo
r A

us
ta

r 
M

in
e.

 

 
N

o 
by

pa
ss

 p
ro

du
ct

s 
as

su
m

ed
 in

 th
e 

LO
M

 p
la

n.
  

 
N

o 
al

lo
w

an
ce

 h
as

 b
ee

n 
m

ad
e 

fo
r d

el
et

er
io

us
 e

le
m

en
ts

. 

En
vir

on
m

en
ta

l 
 

Th
e 

sta
tu

s o
f s

tu
die

s o
f p

ot
en

tia
l e

nv
iro

nm
en

ta
l im

pa
cts

 
of

 th
e 

m
ini

ng
 a

nd
 p

ro
ce

ss
ing

 o
pe

ra
tio

n.
 D

et
ail

s o
f w

as
te

 
ro

ck
 ch

ar
ac

te
ris

at
ion

 a
nd

 th
e 

co
ns

ide
ra

tio
n 

of
 p

ot
en

tia
l 

sit
es

, s
ta

tu
s o

f d
es

ign
 o

pt
ion

s c
on

sid
er

ed
 a

nd
, w

he
re

 
ap

pli
ca

ble
, t

he
 st

at
us

 o
f a

pp
ro

va
ls 

fo
r p

ro
ce

ss
 re

sid
ue

 
sto

ra
ge

 a
nd

 w
as

te
 d

um
ps

 sh
ou

ld 
be

 re
po

rte
d.

 

 
An

 E
nv

iro
nm

en
ta

l I
m

pa
ct

 S
ta

te
m

en
t h

as
 b

ee
n 

pr
ep

ar
ed

 a
nd

 th
e 

ne
ce

ss
ar

y 
en

vi
ro

nm
en

ta
l 

ap
pr

ov
al

s 
ob

ta
in

ed
. 

 
C

oa
rs

e 
re

je
ct

s 
ar

e 
pl

ac
ed

 w
ith

in
 th

e 
Pe

lto
n 

op
en

 c
ut

 v
oi

d.
 W

as
he

ry
 fi

ne
s 

m
at

er
ia

l i
s 

pu
m

pe
d 

to
 a

n 
ad

ja
ce

nt
 p

ro
pe

rty
 o

w
ne

d 
by

 A
G

L,
 u

nd
er

 a
n 

ex
is

tin
g 

ag
re

em
en

t. 

In
fra

str
uc

tu
re

 
 

Th
e 

ex
ist

en
ce

 o
f a

pp
ro

pr
iat

e 
inf

ra
str

uc
tu

re
: a

va
ila

bil
ity

 o
f 

lan
d 

fo
r p

lan
t d

ev
elo

pm
en

t, 
po

we
r, 

wa
te

r, 
tra

ns
po

rta
tio

n 
(p

ar
tic

ula
rly

 fo
r b

ulk
 co

m
m

od
itie

s)
, la

bo
ur

, 
ac

co
m

m
od

at
ion

; o
r t

he
 e

as
e 

wi
th

 w
hic

h 
th

e 
inf

ra
str

uc
tu

re
 

ca
n 

be
 p

ro
vid

ed
, o

r a
cc

es
se

d.
 

 
Al

l n
ec

es
sa

ry
 in

fra
st

ru
ct

ur
e 

is
 in

 p
la

ce
 a

nd
 o

pe
ra

tio
na

l f
or

 th
e 

cu
rr

en
t o

pe
ra

tio
ns

 a
t t

he
 A

ss
et

. 

Co
sts

 
 

Th
e 

de
riv

at
ion

 o
f, 

or
 a

ss
um

pt
ion

s m
ad

e,
 re

ga
rd

ing
 

pr
oje

cte
d 

ca
pit

al 
co

sts
 in

 th
e 

stu
dy

. 
 

Th
e 

m
et

ho
do

log
y u

se
d 

to
 e

sti
m

at
e 

op
er

at
ing

 co
sts

. 
 

Al
low

an
ce

s m
ad

e 
fo

r t
he

 co
nt

en
t o

f d
ele

te
rio

us
 e

lem
en

ts.
 

 
Th

e 
so

ur
ce

 o
f e

xc
ha

ng
e 

ra
te

s u
se

d 
in 

th
e 

stu
dy

. 
 

De
riv

at
ion

 o
f t

ra
ns

po
rta

tio
n 

ch
ar

ge
s. 

 
Th

e 
ba

sis
 fo

r f
or

ec
as

tin
g 

or
 so

ur
ce

 o
f t

re
at

m
en

t a
nd

 
re

fin
ing

 ch
ar

ge
s, 

pe
na

ltie
s f

or
 fa

ilu
re

 to
 m

ee
t 

sp
ec

ific
at

ion
, e

tc.
 

 
Th

e 
all

ow
an

ce
s m

ad
e 

fo
r r

oy
alt

ies
 p

ay
ab

le,
 b

ot
h 

Go
ve

rn
m

en
t a

nd
 p

riv
at

e.
 

 
Al

l m
aj

or
 in

fra
st

ru
ct

ur
e 

is
 in

 p
la

ce
. C

ap
ita

l f
or

ec
as

ts
 h

av
e 

be
en

 in
cl

ud
ed

 w
hi

ch
 re

pr
es

en
t t

he
 

gr
ow

th
 a

nd
 s

us
ta

in
in

g 
re

qu
ire

m
en

ts
 fo

r t
he

 c
om

pl
et

io
n 

of
 th

e 
LO

M
 p

la
n.

  

 
Al

l 
op

er
at

in
g 

co
st

s 
ar

e 
ba

se
d 

on
 L

O
M

 p
la

nn
in

g 
es

tim
at

es
 f

ro
m

 Y
an

co
al

 a
nd

 h
av

e 
be

en
 

re
vi

ew
ed

 b
y 

R
PM

.  

 
C

ur
re

nt
 lo

ng
-te

rm
 e

xc
ha

ng
e 

ra
te

 a
ss

um
pt

io
ns

 w
er

e 
pr

ov
id

ed
 b

y 
Ya

nc
oa

l. 

 
Tr

an
sp

or
t c

ha
rg

es
 b

as
ed

 o
n 

ac
tu

al
 c

on
tra

ct
ed

 p
ric

es
 ta

ki
ng

 in
to

 a
cc

ou
nt

 e
xi

st
in

g 
Ta

ke
 o

r P
ay

 
ar

ra
ng

em
en

ts
. 

 
N

SW
 s

ta
te

 g
ov

er
nm

en
t r

oy
al

tie
s 

ar
e 

in
cl

ud
ed

 in
 th

e 
es

tim
at

e.
 

 
R

PM
 re

vi
ew

ed
 a

ll 
co

st
s 

an
d 

th
ey

 a
re

 c
on

si
de

re
d 

re
as

on
ab

le
. 

Re
ve

nu
e 

fa
cto

rs
 

 
Th

e 
de

riv
at

ion
 o

f, 
or

 a
ss

um
pt

ion
s m

ad
e 

re
ga

rd
ing

 
re

ve
nu

e 
fa

cto
rs

 in
clu

din
g 

he
ad

 g
ra

de
, m

et
al 

or
 

co
m

m
od

ity
 p

ric
e(

s)
 e

xc
ha

ng
e 

ra
te

s, 
tra

ns
po

rta
tio

n 
an

d 
tre

at
m

en
t c

ha
rg

es
, p

en
alt

ies
, n

et
 sm

elt
er

 re
tu

rn
s, 

et
c. 

 
Th

e 
de

riv
at

ion
 o

f a
ss

um
pt

ion
s m

ad
e 

of
 m

et
al 

or
 

co
m

m
od

ity
 p

ric
e(

s)
, f

or
 th

e 
pr

inc
ipa

l m
et

als
, m

ine
ra

ls 
an

d 
co

-p
ro

du
cts

. 

 
Lo

ng
 te

rm
 p

ro
du

ct
 c

oa
l p

ric
in

g 
as

su
m

pt
io

ns
 h

av
e 

be
en

 p
ro

vi
de

d 
by

 Y
an

co
al

 M
ar

ke
tin

g 
an

d 
is

 b
as

ed
 o

n 
in

de
pe

nd
en

t t
hi

rd
 p

ar
ty

 re
se

ar
ch

 a
nd

 re
po

rti
ng

. 

 
Th

e 
re

ve
nu

e 
fa

ct
or

s 
ar

e 
co

ns
id

er
ed

 re
as

on
ab

le
 fo

r t
he

 p
ur

po
se

s 
of

 e
st

im
at

in
g 

R
es

er
ve

s.
 

M
ar

ke
t 

as
se

ss
m

en
t 

  
Th

e 
de

m
an

d,
 su

pp
ly 

an
d 

sto
ck

 si
tu

at
ion

 fo
r t

he
 p

ar
tic

ula
r 

co
m

m
od

ity
, c

on
su

m
pt

ion
 tr

en
ds

 a
nd

 fa
cto

rs
 lik

ely
 to

 
af

fe
ct 

su
pp

ly 
an

d 
de

m
an

d 
int

o 
th

e 
fu

tu
re

. 
 

A 
cu

sto
m

er
 a

nd
 co

m
pe

tito
r a

na
lys

is 
alo

ng
 w

ith
 th

e 

 
A 

M
ar

ke
tin

g 
St

ud
y 

ha
s 

no
t 

be
en

 r
ev

ie
w

ed
 h

ow
ev

er
 m

ar
ke

ts
 a

re
 w

el
l e

st
ab

lis
he

d 
fo

r 
th

e 
m

in
e’

s 
co

al
 p

ro
du

ct
. T

he
 P

ro
je

ct
 ty

pi
ca

lly
 p

ro
du

ce
s 

on
e 

m
ai

n 
pr

od
uc

t: 

- 
SH

C
C

 a
t a

pp
ro

x.
 6

.7
%

 a
sh

 (a
d)

. 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

ide
nt

ific
at

ion
 o

f li
ke

ly 
m

ar
ke

t w
ind

ow
s f

or
 th

e 
pr

od
uc

t. 
 

Pr
ice

 a
nd

 vo
lum

e 
fo

re
ca

sts
 a

nd
 th

e 
ba

sis
 fo

r t
he

se
 

fo
re

ca
sts

. 
 

Fo
r i

nd
us

tri
al 

m
ine

ra
ls 

th
e 

cu
sto

m
er

 sp
ec

ific
at

ion
, t

es
tin

g 
an

d 
ac

ce
pt

an
ce

 re
qu

ire
m

en
ts 

pr
ior

 to
 a

 su
pp

ly 
co

nt
ra

ct.
 

 
Ba

se
d 

up
on

 t
he

se
 p

ro
du

ct
s 

an
d 

sp
ec

ifi
ca

tio
ns

, 
R

PM
 a

nt
ic

ip
at

es
 n

o 
fo

re
se

ea
bl

e 
is

su
es

 in
 

de
m

an
d 

fo
r t

he
se

 p
ro

du
ct

s.
 

Ec
on

om
ic 

 
Th

e 
inp

ut
s t

o 
th

e 
ec

on
om

ic 
an

aly
sis

 to
 p

ro
du

ce
 th

e 
ne

t 
pr

es
en

t v
alu

e 
(N

PV
) i

n 
th

e 
stu

dy
, t

he
 so

ur
ce

 a
nd

 
co

nf
ide

nc
e 

of
 th

es
e 

ec
on

om
ic 

inp
ut

s i
nc

lud
ing

 e
sti

m
at

ed
 

inf
lat

ion
, d

isc
ou

nt
 ra

te
, e

tc.
 

 
NP

V 
ra

ng
es

 a
nd

 se
ns

itiv
ity

 to
 va

ria
tio

ns
 in

 th
e 

sig
nif

ica
nt

 
as

su
m

pt
ion

s a
nd

 in
pu

ts.
 

 
Th

e 
in

pu
ts

 to
 th

e 
ec

on
om

ic
 a

na
ly

si
s 

ar
e 

de
riv

ed
 c

ap
ita

l a
nd

 o
pe

ra
tin

g 
co

st
 e

st
im

at
es

 o
ut

lin
ed

 
in

 t
he

 “
C

os
ts

” 
se

ct
io

n 
of

 T
ab

le
 1

. 
Th

e 
so

ur
ce

 o
f 

th
e 

in
pu

ts
 i

s 
re

al
 a

nd
 t

he
 c

on
fid

en
ce

 
sa

tis
fa

ct
or

y.
 T

he
 e

co
no

m
ic

 m
od

el
lin

g 
is

 in
 re

al
 te

rm
s 

an
d 

a 
ra

ng
e 

of
 d

is
co

un
t r

at
es

 h
av

e 
be

en
 

us
ed

 in
 a

ss
es

si
ng

 N
P

V.
 

 
Th

e 
N

PV
 r

es
ul

ts
 fo

r 
th

e 
Pr

oj
ec

t p
ro

du
ce

d 
fro

m
 e

co
no

m
ic

 m
od

el
lin

g 
ge

ne
ra

te
d 

po
si

tiv
e 

an
d 

ac
ce

pt
ab

le
 N

PV
’s

 fo
r a

ll 
di

sc
ou

nt
 ra

te
s 

an
d 

th
e 

Pr
oj

ec
t i

s 
co

ns
id

er
ed

 e
co

no
m

ic
 fr

om
 a

n 
N

PV
 

st
an

d-
po

in
t. 

 
Se

ns
iti

vi
ty

 a
na

ly
si

s 
ha

s 
be

en
 c

om
pl

et
ed

 o
n 

th
e 

Pr
oj

ec
t o

ve
r a

 ra
ng

e 
of

 v
ar

ia
bl

e .
 T

he
 P

ro
je

ct
 

is
 m

os
t s

en
si

tiv
e 

to
 c

ha
ng

es
 in

 e
xc

ha
ng

e 
ra

te
, r

ev
en

ue
 a

nd
 o

pe
ra

tin
g 

co
st

s.
 

So
cia

l 
 

Th
e 

sta
tu

s o
f a

gr
ee

m
en

ts 
wi

th
 ke

y s
ta

ke
ho

lde
rs

 a
nd

 
m

at
te

rs
 le

ad
ing

 to
 so

cia
l li

ce
nc

e 
to

 o
pe

ra
te

. 
  

Th
er

e 
ar

e 
no

 n
at

iv
e 

tit
le

 c
la

im
s 

ov
er

 th
e 

ar
ea

.  

Ot
he

r 
 

To
 th

e 
ex

te
nt

 re
lev

an
t, 

th
e 

im
pa

ct 
of

 th
e 

fo
llo

wi
ng

 o
n 

th
e 

pr
oje

ct 
an

d/
or

 o
n 

th
e 

es
tim

at
ion

 a
nd

 cl
as

sif
ica

tio
n 

of
 th

e 
Or

e 
Re

se
rv

es
: 

 
An

y i
de

nt
ifie

d 
m

at
er

ial
 n

at
ur

all
y o

cc
ur

rin
g 

ris
ks

. 
 

Th
e 

sta
tu

s o
f m

at
er

ial
 le

ga
l a

gr
ee

m
en

ts 
an

d 
m

ar
ke

tin
g 

ar
ra

ng
em

en
ts.

 
 

Th
e 

sta
tu

s o
f g

ov
er

nm
en

ta
l a

gr
ee

m
en

ts 
an

d 
ap

pr
ov

als
 

cr
itic

al 
to

 th
e 

via
bil

ity
 o

f t
he

 p
ro

jec
t, 

su
ch

 a
s m

ine
ra

l 
te

ne
m

en
t s

ta
tu

s, 
an

d 
go

ve
rn

m
en

t a
nd

 st
at

ut
or

y 
ap

pr
ov

als
. T

he
re

 m
us

t b
e 

re
as

on
ab

le 
gr

ou
nd

s t
o 

ex
pe

ct 
th

at
 a

ll n
ec

es
sa

ry
 G

ov
er

nm
en

t a
pp

ro
va

ls 
wi

ll b
e 

re
ce

ive
d 

wi
th

in 
th

e 
tim

ef
ra

m
es

 a
nt

ici
pa

te
d 

in 
th

e 
Pr

e-
Fe

as
ibi

lity
 o

r 
Fe

as
ibi

lity
 st

ud
y. 

Hi
gh

lig
ht

 a
nd

 d
isc

us
s t

he
 m

at
er

ial
ity

 o
f 

an
y u

nr
es

olv
ed

 m
at

te
r t

ha
t is

 d
ep

en
de

nt
 o

n 
a 

th
ird

 p
ar

ty 
on

 w
hic

h 
ex

tra
cti

on
 o

f t
he

 re
se

rv
e 

is 
co

nt
ing

en
t. 

 
 A

ll 
m

in
in

g 
pr

oj
ec

ts
 o

pe
ra

te
 in

 a
n 

en
vi

ro
nm

en
t o

f g
eo

lo
gi

ca
l u

nc
er

ta
in

ty
. R

P
M

 is
 n

ot
 a

w
ar

e 
of

 
an

y 
ot

he
r 

po
te

nt
ia

l f
ac

to
rs

, l
eg

al
, m

ar
ke

tin
g 

or
 o

th
er

w
is

e,
 th

at
 c

ou
ld

 a
ffe

ct
 th

e 
op

er
at

io
n’

s 
vi

ab
ili

ty
. 

Cl
as

sif
ica

tio
n 

 
Th

e 
ba

sis
 fo

r t
he

 cl
as

sif
ica

tio
n 

of
 th

e 
Or

e 
Re

se
rv

es
 in

to
 

va
ry

ing
 co

nf
ide

nc
e 

ca
te

go
rie

s. 
 

W
he

th
er

 th
e 

re
su

lt a
pp

ro
pr

iat
ely

 re
fle

cts
 th

e 
Co

m
pe

te
nt

 
Pe

rs
on

’s 
vie

w 
of

 th
e 

de
po

sit
. 

 
Th

e 
pr

op
or

tio
n 

of
 P

ro
ba

ble
 O

re
 R

es
er

ve
s t

ha
t h

av
e 

be
en

 
de

riv
ed

 fr
om

 M
ea

su
re

d 
M

ine
ra

l R
es

ou
rc

es
 (i

f a
ny

). 

 
C

la
ss

ifi
ca

tio
n 

of
 C

oa
l R

es
er

ve
s 

ha
s 

be
en

 d
er

iv
ed

 b
y 

co
ns

id
er

in
g 

th
e 

M
ea

su
re

d 
an

d 
In

di
ca

te
d 

R
es

ou
rc

es
 a

nd
 th

e 
le

ve
l o

f m
in

e 
pl

an
ni

ng
.  

- 
M

ea
su

re
d 

R
es

ou
rc

es
 h

av
e 

be
en

 c
la

ss
ifi

ed
 a

s 
Pr

ov
ed

 o
r P

ro
ba

bl
e 

R
es

er
ve

s,
 In

di
ca

te
d 

R
es

ou
rc

es
 h

av
e 

be
en

 c
la

ss
ifi

ed
 a

s 
Pr

ob
ab

le
 R

es
er

ve
s.

  
- 

Ap
pr

ox
im

at
el

y 
10

 M
t 

of
 

Pr
ob

ab
le

 R
es

er
ve

s 
ha

ve
 b

ee
n 

de
riv

ed
 f

ro
m

 M
ea

su
re

d 
R

es
ou

rc
es

.  
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
Th

e 
In

fe
rr

ed
 C

oa
l R

es
ou

rc
es

 h
av

e 
be

en
 e

xc
lu

de
d 

fro
m

 th
e 

R
es

er
ve

 e
st

im
at

es
.  

 
Th

e 
re

su
lt 

re
fle

ct
s 

th
e 

C
om

pe
te

nt
 P

er
so

n’
s 

vi
ew

 o
f t

he
 d

ep
os

it.
 

Au
dit

s o
r r

ev
iew

s 
 

Th
e 

re
su

lts
 o

f a
ny

 a
ud

its
 o

r r
ev

iew
s o

f O
re

 R
es

er
ve

 
es

tim
at

es
. 

  
In

te
rn

al
 p

ee
r r

ev
ie

w
 o

f t
he

 R
es

er
ve

s 
R

ep
or

t h
as

 b
ee

n 
co

m
pl

et
ed

. 

Di
sc

us
sio

n 
of

 
re

lat
ive

 a
cc

ur
ac

y/ 
co

nf
ide

nc
e 

 
W

he
re

 a
pp

ro
pr

iat
e 

a 
sta

te
m

en
t o

f t
he

 re
lat

ive
 a

cc
ur

ac
y 

an
d 

co
nf

ide
nc

e 
lev

el 
in 

th
e 

Or
e 

Re
se

rv
e 

es
tim

at
e 

us
ing

 
an

 a
pp

ro
ac

h 
or

 p
ro

ce
du

re
 d

ee
m

ed
 a

pp
ro

pr
iat

e 
by

 th
e 

Co
m

pe
te

nt
 P

er
so

n.
 F

or
 e

xa
m

ple
, t

he
 a

pp
lic

at
ion

 o
f 

sta
tis

tic
al 

or
 g

eo
sta

tis
tic

al 
pr

oc
ed

ur
es

 to
 q

ua
nt

ify
 th

e 
re

lat
ive

 a
cc

ur
ac

y o
f t

he
 re

se
rv

e 
wi

th
in 

sta
te

d 
co

nf
ide

nc
e 

lim
its

, o
r, 

if s
uc

h 
an

 a
pp

ro
ac

h 
is 

no
t d

ee
m

ed
 a

pp
ro

pr
iat

e,
 

a 
qu

ali
ta

tiv
e 

dis
cu

ss
ion

 o
f t

he
 fa

cto
rs

 w
hic

h 
co

uld
 a

ffe
ct 

th
e 

re
lat

ive
 a

cc
ur

ac
y a

nd
 co

nf
ide

nc
e 

of
 th

e 
es

tim
at

e.
 

 
Th

e 
sta

te
m

en
t s

ho
uld

 sp
ec

ify
 w

he
th

er
 it 

re
lat

es
 to

 g
lob

al 
or

 lo
ca

l e
sti

m
at

es
, a

nd
, if

 lo
ca

l, s
ta

te
 th

e 
re

lev
an

t 
to

nn
ag

es
, w

hic
h 

sh
ou

ld 
be

 re
lev

an
t t

o 
te

ch
nic

al 
an

d 
ec

on
om

ic 
ev

alu
at

ion
. D

oc
um

en
ta

tio
n 

sh
ou

ld 
inc

lud
e 

as
su

m
pt

ion
s m

ad
e 

an
d 

th
e 

pr
oc

ed
ur

es
 u

se
d.

 
 

Ac
cu

ra
cy

 a
nd

 co
nf

ide
nc

e 
dis

cu
ss

ion
s s

ho
uld

 e
xte

nd
 to

 
sp

ec
ific

 d
isc

us
sio

ns
 o

f a
ny

 a
pp

lie
d 

M
od

ify
ing

 F
ac

to
rs

 th
at

 
m

ay
 h

av
e 

a 
m

at
er

ial
 im

pa
ct 

on
 O

re
 R

es
er

ve
 vi

ab
ilit

y, 
or

 
fo

r w
hic

h 
th

er
e 

ar
e 

re
m

ain
ing

 a
re

as
 o

f u
nc

er
ta

int
y a

t t
he

 
cu

rre
nt

 st
ud

y s
ta

ge
. 

 
It 

is 
re

co
gn

ise
d 

th
at

 th
is 

m
ay

 n
ot

 b
e 

po
ss

ibl
e 

or
 

ap
pr

op
ria

te
 in

 a
ll c

irc
um

sta
nc

es
. T

he
se

 st
at

em
en

ts 
of

 
re

lat
ive

 a
cc

ur
ac

y a
nd

 co
nf

ide
nc

e 
of

 th
e 

es
tim

at
e 

sh
ou

ld 
be

 co
m

pa
re

d 
wi

th
 p

ro
du

cti
on

 d
at

a,
 w

he
re

 a
va

ila
ble

. 

 
Th

e 
m

in
e 

fo
ot

pr
in

t i
s 

su
pp

or
te

d 
by

 a
pp

ro
xi

m
at

el
y 

30
%

 o
f M

ea
su

re
d 

C
oa

l R
es

ou
rc

es
.  

 
Th

e 
ba

si
s 

of
 th

e 
es

tim
at

e 
ar

e 
ac

tu
al

 o
pe

ra
tin

g 
co

st
s 

an
d 

LO
M

 p
la

nn
in

g.
 

 
C

H
P

P 
an

d 
in

fra
st

ru
ct

ur
e 

ar
e 

in
 p

la
ce

 a
nd

 o
pe

ra
tin

g.
 

 
An

al
ys

is
 o

f t
he

 c
oa

l q
ua

lit
y 

ha
s 

be
en

 u
nd

er
ta

ke
n 

by
 in

de
pe

nd
en

t l
ab

or
at

or
ie

s 
w

or
ki

ng
 u

nd
er

 
in

te
rn

at
io

na
l s

ta
nd

ar
ds

 o
f m

et
ho

d 
an

d 
ac

cu
ra

cy
. C

oa
l p

ro
du

ct
s 

fro
m

 b
ot

h 
M

TW
 a

nd
 H

VO
 is

 
pr

od
uc

ed
 fr

om
 b

le
nd

ed
 w

as
he

d 
co

al
 p

ro
du

ct
s.

 

 
Th

e 
le

ve
l o

f a
cc

ur
ac

y 
w

ill
 c

on
tin

ue
 to

 b
e 

de
pe

nd
en

t o
n 

th
e 

on
go

in
g 

up
da

te
 o

f t
he

 g
eo

lo
gi

ca
l 

m
od

el
 a

nd
 m

on
ito

rin
g 

of
 th

e 
M

od
ify

in
g 

Fa
ct

or
s 

af
fe

ct
in

g 
th

e 
co

al
 e

st
im

at
e.

 

 
G

eo
te

ch
ni

ca
l s

tu
di

es
 h

av
e 

be
en

 c
om

pl
et

ed
 fo

r t
he

 m
in

e.
 

 
Th

e 
m

aj
or

 ri
sk

 in
 n

ot
 a

ch
ie

vi
ng

 th
e 

es
tim

at
ed

 R
es

er
ve

 e
xt

ra
ct

io
n 

co
m

es
 fr

om
 th

e 
co

al
 b

ur
st

 
is

su
e,

 s
pe

ci
fic

al
ly

 h
ow

 m
uc

h 
th

e 
is

su
e 

in
te

ns
ifi

es
 w

ith
 in

cr
ea

si
ng

 d
ep

th
 o

f c
ov

er
, h

ow
 w

el
l t

he
 

w
or

kf
or

ce
 is
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y p
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, c
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 d
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l p
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, d
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f b
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 c
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 re
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 C
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 c
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ra
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 c
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at
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e 
ve

rif
ica

tio
n 

of
 si

gn
ific

an
t in

te
rs

ec
tio

ns
 b

y e
ith

er
 

ind
ep

en
de

nt
 o

r a
lte

rn
at

ive
 co

m
pa

ny
 p

er
so

nn
el.

 
 

Th
e 

us
e 

of
 tw

inn
ed

 h
ole

s. 
 

Do
cu

m
en

ta
tio

n 
of

 p
rim

ar
y d

at
a,

 d
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 c
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 d
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 d
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 d
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at
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at
ion

. 
 

Sp
ec

ific
at

ion
 o

f t
he

 g
rid

 sy
ste

m
 u

se
d.
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 c
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 b
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 c
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 re
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 c
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 d
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 c
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 c
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 C
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 c
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r r
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e 
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 d
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ra
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at
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 p
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 b
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 c
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at
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t d
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 m
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 c
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 re
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f p
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at
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s c

on
sid

er
ed

 to
 

ha
ve

 in
tro

du
ce

d 
a 

sa
m

pli
ng

 b
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 d
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 c
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 d
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at
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 d
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. D
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 d
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ra
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 d
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 d
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s t
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 d
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 c
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 C
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 d
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r r
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 l
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 c
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 c
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lts
. T

hi
s 

ex
te

ns
iv

e 
ex

er
ci

se
 

re
su

lte
d 

in
 a

 c
om

pl
et

el
y 

ne
w

 g
eo

lo
gi

ca
l m

od
el

, w
hi

ch
 re
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ra
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lts
 

(C
rit

er
ia

 li
st

ed
 in

 th
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ra
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at
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 o
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at
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 C
oa

l h
ol

d 
tit

le
 to

 fo
ur

 e
xp

lo
ra

tio
n 

lic
en

ce
s 

(E
L)

 
an

d 
fo

ur
 m

in
in

g 
le

as
es

 (M
L)

. D
on

al
ds

on
 C

oa
l a

ls
o 

ha
ve

 o
ne

 m
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 D
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M
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M
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M
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ph
as

es
 o

ve
rla

p 
ea

ch
 o

th
er

 in
 th

ei
r 

tim
in

g 
bu

t w
er

e 
un

de
rta

ke
n 

by
 

di
ffe

re
nt

 p
ar

tie
s 

in
 s

m
al

l a
re

as
 th

at
 a

re
 n

ow
 in

co
rp

or
at

ed
 in

 D
on

al
ds

on
 C

oa
l. 

 

 
C

om
pa

ni
es

 th
at

 h
av

e 
un

de
rta

ke
n 

ex
pl

or
at

io
n 

of
 th

e 
D

on
al

ds
on

 d
ep

os
it 

in
cl

ud
e 

B
ur

ea
u 

of
 

M
in

er
al

 R
es

ou
rc

es
, 

Jo
in

t 
C

oa
l B

oa
rd

, 
R

.W
. 

M
ille

r, 
El

ec
tri

ci
ty

 C
om

m
is

si
on

 o
f 

N
SW

, 
J&

A 
Br

ow
n,

 S
ea

ha
m

 C
ol

lie
rie

s,
 G

ol
lin

 W
al

ls
en

d 
C

oa
l C

om
pa

ny
, 

D
on

al
ds

on
 P

ro
je

ct
s 

Pt
y 

Lt
d,

 
C

al
la

gh
an

s 
C

ol
lie

rie
s,

 B
lo

om
fie

ld
 C

ol
lie

rie
s,

 E
xc

el
 C

oa
l a

nd
 Y

an
co

al
.  

Ge
olo

gy
 

 
De

po
sit

 ty
pe

, g
eo

log
ica

l s
et

tin
g 

an
d 

sty
le 

of
 

m
ine

ra
lis

at
ion

. 
  

St
ra

ta
 fr

om
 th

e 
La

te
 P

er
m

ia
n 

N
ew

ca
st

le
 C

oa
l M

ea
su

re
s 

an
d 

To
m

ag
o 

C
oa

l M
ea

su
re

s 
ar

e 
pr

es
en

t w
ith

in
 th

e 
D

on
al

ds
on

 C
oa

l d
ep

os
it.

 T
he

se
 c

oa
l b

ea
rin

g 
fo

rm
at

io
ns

 a
re

 o
ve

rla
in

 b
y 

Tr
ia

ss
ic

 s
tra

ta
 th

at
 a

re
 d

ev
oi

d 
of

 a
ny

 s
ig

ni
fic

an
t c

oa
l o

cc
ur

re
nc

es
. I

n 
to

ta
l, 

se
ve

n 
co

al
 s

ea
m

s 
ha

ve
 b

ee
n 

id
en

tif
ie

d 
in

 th
e 

N
ew

ca
st

le
 C

oa
l M

ea
su

re
s 

an
d 

te
n 

ha
ve

 b
ee

n 
id

en
tif

ie
d 

w
ith

in
 

th
e 

un
de

rly
in

g 
To

m
ag

o 
C

oa
l M

ea
su

re
s.

 O
f t

he
 1

7 
co

al
 s

ea
m

s,
 1

3 
ha

ve
 b

ee
n 

in
cl

ud
ed

 in
 th

e 
ge

ol
og

ic
al

 m
od

el
 a

nd
 s

ix
 h

av
e 

be
en

 in
cl

ud
ed

 in
 th

is
 R

es
ou

rc
e 

es
tim

at
e.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
N

um
er

ou
s 

fa
ul

ts
 a

nd
 i

nt
ru

si
on

s 
ha

ve
 b

ee
n 

id
en

tif
ie

d 
at

 D
on

al
ds

on
 u

si
ng

 m
ap

pi
ng

 f
ro

m
 

w
or

ki
ng

s,
 d

ril
lh

ol
e 

in
te

rs
ec

tio
ns

 a
nd

 g
eo

ph
ys

ic
al

 d
at

a.
 F

au
lts

 th
at

 h
av

e 
be

en
 id

en
tif

ie
d 

ar
e 

ge
ne

ra
lly

 m
in

or
 w

ith
 o

nl
y 

a 
si

ng
le

 s
ig

ni
fic

an
t (

ap
pr

ox
. 8

 m
) r

ev
er

se
 fa

ul
t n

ot
ed

. I
nt

ru
si

on
s 

at
 

D
on

al
ds

on
 te

nd
 to

 b
e 

in
 th

e 
fo

rm
 o

f d
yk

es
 th

at
 in

tru
de

 th
e 

co
al

 s
ea

m
s 

to
 v

ar
yi

ng
 d

eg
re

es
. 

In
tru

si
on

 o
f c

oa
l s

ea
m

s 
te

nd
s 

to
 o

cc
ur

 in
 th

e 
so

ut
h 

of
 th

e 
de

po
si

t. 
 

 
Se

am
 s

pl
itt

in
g 

an
d 

co
al

es
ci

ng
 is

 c
om

m
on

 a
t D

on
al

ds
on

 a
nd

 is
 c

on
si

de
re

d 
ex

tre
m

e 
in

 m
an

y 
ca

se
s.

 C
oa

l s
ea

m
s 

of
 th

e 
To

m
ag

o 
C

oa
l M

ea
su

re
s 

te
nd

 to
 b

e 
co

al
es

ce
d 

th
ro

ug
h 

th
e 

ar
ea

 
co

ve
re

d 
by

 th
e 

Ab
el

 M
in

e 
an

d 
sp

lit
 ra

pi
dl

y 
to

 th
e 

w
es

t a
nd

 e
as

t o
f t

hi
s 

ar
ea

. A
s 

th
e 

se
am

s 
sp

lit
, t

he
 in

di
vi

du
al

 p
lie

s 
th

in
 to

 a
 p

oi
nt

 w
he

re
 th

ei
r c

or
re

la
tio

n 
is

 d
iff

ic
ul

t. 
C

oa
l s

ea
m

s 
w

ith
in

 
th

e 
N

ew
ca

st
le

 C
oa

l 
M

ea
su

re
s 

ar
e 

af
fe

ct
ed

 b
y 

a 
m

od
er

at
e 

co
m

pl
ex

ity
 o

f 
sp

lit
tin

g 
an

d 
co

al
es

ci
ng

. 
O

ne
 s

ig
ni

fic
an

t 
fe

at
ur

e 
ex

is
ts

 i
n 

th
e 

W
es

t 
Bo

re
ho

le
 s

ea
m

, 
w

hi
ch

 h
as

 b
ee

n 
pr

ev
io

us
ly

 n
am

ed
 th

e 
‘W

an
t Z

on
e’

. T
hi

s 
is

 a
 z

on
e 

w
he

re
 th

e 
in

te
rb

ur
de

n 
be

tw
ee

n 
th

e 
pl

ie
s 

th
ic

ke
ns

 a
nd

 th
e 

co
al

 p
lie

s 
th

in
. T

hi
s 

fe
at

ur
e 

ap
pe

ar
s 

to
 b

e 
ca

us
ed

 b
y 

an
 o

ve
rb

an
k 

sp
la

y 
af

fe
ct

in
g 

th
e 

de
po

si
tio

na
l e

nv
iro

nm
en

t. 
 

Dr
illh

ole
 

In
fo

rm
at

ion
 

 
A 

su
m

m
ar

y o
f a

ll i
nf

or
m

at
ion

 m
at

er
ial

 to
 th

e 
un

de
rs

ta
nd

ing
 o

f t
he

 e
xp

lor
at

ion
 re

su
lts

 in
clu

din
g 

a 
ta

bu
lat

ion
 o

f t
he

 fo
llo

wi
ng

 in
fo

rm
at

ion
 fo

r a
ll M

at
er

ial
 

dr
illh

ole
s: 

- 
ea

sti
ng

 a
nd

 n
or

th
ing

 o
f t

he
 d

rill
ho

le 
co

lla
r 

- 
ele

va
tio

n 
or

 R
L 

(R
ed

uc
ed

 L
ev

el 
– 

ele
va

tio
n 

ab
ov

e 
se

a 
lev

el 
in 

m
et

re
s)

 o
f t

he
 d

rill
ho

le 
co

lla
r 

- 
dip

 a
nd

 a
zim

ut
h 

of
 th

e 
ho

le 
- 

do
wn

 h
ole

 le
ng

th
 a

nd
 in

te
rc

ep
tio

n 
de

pt
h 

- 
ho

le 
len

gt
h.

 
 

If 
th

e 
ex

clu
sio

n 
of

 th
is 

inf
or

m
at

ion
 is

 ju
sti

fie
d 

on
 th

e 
ba

sis
 th

at
 th

e 
inf

or
m

at
ion

 is
 n

ot
 M

at
er

ial
 a

nd
 th

is 
ex

clu
sio

n 
do

es
 n

ot
 d

et
ra

ct 
fro

m
 th

e 
un

de
rs

ta
nd

ing
 o

f t
he

 
re

po
rt,

 th
e 

Co
m

pe
te

nt
 P

er
so

n 
sh

ou
ld 

cle
ar

ly 
ex

pla
in 

wh
y 

th
is 

is 
th

e 
ca

se
. 

 
A 

to
ta

l o
f 8

33
 d

ril
lh

ol
es

 w
er

e 
su

pp
lie

d 
an

d 
us

ed
 to

 e
st

im
at

e 
th

e 
R

es
ou

rc
es

 r
ep

or
te

d 
he

re
. 

O
f t

he
se

, 4
0 

dr
illh

ol
es

 h
ad

 e
ith

er
 in

co
m

pl
et

e 
or

 m
is

si
ng

 c
ol

la
r d

at
a 

w
hi

ch
 m

ea
nt

 th
ey

 c
ou

ld
 

no
t b

e 
us

ed
 in

 th
e 

m
od

el
. T

he
 re

m
ai

ni
ng

 d
ril

lh
ol

es
 w

er
e 

lo
ad

ed
 in

to
 a

 V
ul

ca
n 

Is
is

 d
at

ab
as

e 
al

on
g 

w
ith

 l
ith

ol
og

y,
 s

ea
m

/p
ly

 p
ic

ks
 a

nd
 c

oa
l 

qu
al

ity
 i

nf
or

m
at

io
n.

 D
ril

lh
ol

es
 u

se
d 

in
 t

he
 

ev
al

ua
tio

n 
an

d 
es

tim
at

io
n 

of
 th

e 
C

oa
l R

es
ou

rc
es

 r
ep

or
te

d 
in

 th
e 

do
cu

m
en

t a
re

 s
ho

w
n 

on
 

th
e 

ac
co

m
pa

ny
in

g 
fig

ur
es

. P
ro

vi
si

on
 o

f f
ur

th
er

 in
fo

rm
at

io
n 

w
ou

ld
 n

ot
 c

ha
ng

e 
th

e 
m

at
er

ia
lit

y 
of

 th
e 

C
oa

l R
es

ou
rc

e 
re

po
rte

d.
  

Da
ta

 
ag

gr
eg

at
ion

 
m

et
ho

ds
 

 
In

 re
po

rti
ng

 E
xp

lor
at

ion
 R

es
ult

s, 
we

igh
tin

g 
av

er
ag

ing
 

te
ch

niq
ue

s, 
m

ax
im

um
 a

nd
/o

r m
ini

m
um

 g
ra

de
 

tru
nc

at
ion

s (
eg

 cu
ttin

g 
of

 h
igh

 g
ra

de
s)

 a
nd

 cu
t-o

ff 
gr

ad
es

 
ar

e 
us

ua
lly

 M
at

er
ial

 a
nd

 sh
ou

ld 
be

 st
at

ed
. 

 
W

he
re

 a
gg

re
ga

te
 in

te
rc

ep
ts 

inc
or

po
ra

te
 sh

or
t le

ng
th

s o
f 

hig
h 

gr
ad

e 
re

su
lts

 a
nd

 lo
ng

er
 le

ng
th

s o
f lo

w 
gr

ad
e 

re
su

lts
, t

he
 p

ro
ce

du
re

 u
se

d 
fo

r s
uc

h 
ag

gr
eg

at
ion

 sh
ou

ld 
be

 st
at

ed
 a

nd
 so

m
e 

typ
ica

l e
xa

m
ple

s o
f s

uc
h 

ag
gr

eg
at

ion
s s

ho
uld

 b
e 

sh
ow

n 
in 

de
ta

il. 
 

Th
e 

as
su

m
pt

ion
s u

se
d 

fo
r a

ny
 re

po
rti

ng
 o

f m
et

al 
eq

uiv
ale

nt
 va

lue
s s

ho
uld

 b
e 

cle
ar

ly 
sta

te
d.

 

 
W

he
re

 n
um

er
ou

s 
sa

m
pl

es
 f

al
l w

ith
in

 a
 p

ly
 h

or
iz

on
 t

he
y 

ar
e 

co
m

po
si

te
d 

in
 V

ul
ca

n 
us

in
g 

re
la

tiv
e 

de
ns

ity
 a

nd
 s

am
pl

e 
le

ng
th

 in
 o

rd
er

 to
 g

en
er

at
e 

co
al

 q
ua

lit
y 

va
lu

es
 o

n 
a 

pl
y 

ba
si

s.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

Re
lat

ion
sh

ip 
be

tw
ee

n 
m

ine
ra

lis
at

ion
 

wi
dt

hs
 a

nd
 

int
er

ce
pt

 le
ng

th
s 

 
Th

es
e 

re
lat

ion
sh

ips
 a

re
 p

ar
tic

ula
rly

 im
po

rta
nt

 in
 th

e 
re

po
rti

ng
 o

f E
xp

lor
at

ion
 R

es
ult

s. 
 

If 
th

e 
ge

om
et

ry
 o

f t
he

 m
ine

ra
lis

at
ion

 w
ith

 re
sp

ec
t t

o 
th

e 
dr

illh
ole

 a
ng

le 
is 

kn
ow

n,
 its

 n
at

ur
e 

sh
ou

ld 
be

 re
po

rte
d.

 
 

If 
it i

s n
ot

 kn
ow

n 
an

d 
on

ly 
th

e 
do

wn
 h

ole
 le

ng
th

s a
re

 
re

po
rte

d,
 th

er
e 

sh
ou

ld 
be

 a
 cl

ea
r s

ta
te

m
en

t t
o 

th
is 

ef
fe

ct 
(e

g 
‘do

wn
 h

ole
 le

ng
th

, t
ru

e 
wi

dt
h 

no
t k

no
wn

’).
 

 
Al

l d
ril

lh
ol

es
 a

t D
on

al
ds

on
 C

oa
l a

re
 d

ril
le

d 
ve

rti
ca

lly
. S

om
e 

m
in

or
 d

ev
ia

tio
n 

of
 th

e 
dr

illh
ol

es
 

ha
s 

oc
cu

rr
ed

 a
nd

 th
e 

se
am

s 
di

p 
at

 a
pp

ro
xi

m
at

el
y 

5°
 to

 th
e 

so
ut

he
as

t; 
ho

w
ev

er
, b

ia
s 

is
 n

ot
 

ex
pe

ct
ed

 to
 b

e 
in

tro
du

ce
d 

by
 th

es
e 

m
in

or
 v

ar
ia

tio
ns

.  

Di
ag

ra
m

s 
 

Ap
pr

op
ria

te
 m

ap
s a

nd
 se

cti
on

s (
wi

th
 sc

ale
s)

 a
nd

 
ta

bu
lat

ion
s o

f in
te

rc
ep

ts 
sh

ou
ld 

be
 in

clu
de

d 
fo

r a
ny

 
sig

nif
ica

nt
 d

isc
ov

er
y b

ein
g 

re
po

rte
d 

Th
es

e 
sh

ou
ld 

inc
lud

e,
 b

ut
 n

ot
 b

e 
lim

ite
d 

to
 a

 p
lan

 vi
ew

 o
f d

rill
ho

le 
co

lla
r l

oc
at

ion
s a

nd
 a

pp
ro

pr
iat

e 
se

cti
on

al 
vie

ws
. 

 
Al

l r
el

ev
an

t f
ig

ur
es

 d
ep

ic
tin

g 
in

fo
rm

at
io

n 
co

ns
id

er
ed

 m
at

er
ia

l t
o 

th
e 

C
oa

l R
es

ou
rc

es
 re

po
rte

d 
ar

e 
co

nt
ai

ne
d 

w
ith

in
 th

e 
JO

R
C

 re
po

rt 
as

so
ci

at
ed

 w
ith

 th
is

 T
ab

le
 1

. 

Ba
lan

ce
d 

re
po

rti
ng

 
 

W
he

re
 co

m
pr

eh
en

siv
e 

re
po

rti
ng

 o
f a

ll E
xp

lor
at

ion
 

Re
su

lts
 is

 n
ot

 p
ra

cti
ca

ble
, r

ep
re

se
nt

at
ive

 re
po

rti
ng

 o
f 

bo
th

 lo
w 

an
d 

hig
h 

gr
ad

es
 a

nd
/o

r w
idt

hs
 sh

ou
ld 

be
 

pr
ac

tic
ed

 to
 a

vo
id 

m
isl

ea
din

g 
re

po
rti

ng
 o

f E
xp

lor
at

ion
 

Re
su

lts
. 

 
W

he
re

 v
al

ue
s 

ap
pe

ar
ed

 a
no

m
al

ou
s 

an
d 

th
ei

r a
cc

ur
ac

y 
co

ul
d 

no
t b

e 
va

lid
at

ed
 th

ey
 w

er
e 

no
t 

in
cl

ud
ed

 in
 th

e 
da

ta
 u

se
d 

to
 g

en
er

at
e 

th
e 

ge
ol

og
ic

al
 m

od
el

. T
hi

s 
on

ly
 o

cc
ur

re
d 

on
 a

 s
m

al
l 

se
t 

of
 d

at
a.

 A
ll 

ot
he

r 
va

lu
es

 h
av

e 
be

en
 i

nc
lu

de
d 

in
 t

he
 c

on
st

ru
ct

io
n 

of
 t

he
 d

at
ab

as
e,

 
de

ve
lo

pm
en

t o
f t

he
 m

od
el

 a
nd

 e
st

im
at

io
n 

of
 th

e 
C

oa
l R

es
ou

rc
es

. W
ei

gh
te

d 
av

er
ag

e 
co

al
 

qu
al

ity
 v

al
ue

s 
ha

ve
 b

ee
n 

re
po

rte
d 

in
 th

e 
R

es
ou

rc
e 

ta
bl

es
 to

 s
um

m
ar

is
e 

a 
co

m
pl

ex
 s

et
 o

f 
da

ta
 a

nd
 th

es
e 

va
lu

es
 a

re
 c

on
si

de
re

d 
re

pr
es

en
ta

tiv
e 

of
 th

e 
D

on
al

ds
on

 d
ep

os
it.

  

Ot
he

r 
su

bs
ta

nt
ive

 
ex

plo
ra

tio
n 

da
ta

 

 
Ot

he
r e

xp
lor

at
ion

 d
at

a,
 if 

m
ea

nin
gf

ul 
an

d 
m

at
er

ial
, 

sh
ou

ld 
be

 re
po

rte
d 

inc
lud

ing
 (b

ut
 n

ot
 lim

ite
d 

to
): 

ge
olo

gic
al 

ob
se

rv
at

ion
s; 

ge
op

hy
sic

al 
su

rv
ey

 re
su

lts
; 

ge
oc

he
m

ica
l s

ur
ve

y r
es

ult
s; 

bu
lk 

sa
m

ple
s –

 si
ze

 a
nd

 
m

et
ho

d 
of

 tr
ea

tm
en

t; 
m

et
all

ur
gic

al 
te

st 
re

su
lts

; b
ulk

 
de

ns
ity

, g
ro

un
dw

at
er

, g
eo

te
ch

nic
al 

an
d 

ro
ck

 
ch

ar
ac

te
ris

tic
s; 

po
te

nt
ial

 d
ele

te
rio

us
 o

r c
on

ta
m

ina
tin

g 
su

bs
ta

nc
es

. 

 
Th

e 
St

oc
kr

in
gt

on
 N

o.
2 

C
ol

lie
ry

 e
xt

en
si

ve
ly

 m
in

ed
 t

he
 W

es
t 

Bo
re

ho
le

 s
ea

m
 w

ith
in

 t
he

 
D

on
al

ds
on

 C
oa

l t
en

ur
e.

 M
ap

pi
ng

 o
f g

eo
lo

gi
ca

l f
ea

tu
re

s,
 s

uc
h 

as
 fa

ul
ts

 a
nd

 d
yk

es
, p

ro
vi

de
s 

a 
w

id
es

pr
ea

d 
da

ta
se

t t
ha

t c
ov

er
s 

la
rg

e 
po

rti
on

s 
of

 th
e 

D
on

al
ds

on
 d

ep
os

it.
  

Fu
rth

er
 w

or
k 

 
Th

e 
na

tu
re

 a
nd

 sc
ale

 o
f p

lan
ne

d 
fu

rth
er

 w
or

k (
eg

 te
sts

 
fo

r l
at

er
al 

ex
te

ns
ion

s o
r d

ep
th

 e
xte

ns
ion

s o
r l

ar
ge

-s
ca

le 
ste

p-
ou

t d
rill

ing
). 

 
Di

ag
ra

m
s c

lea
rly

 h
igh

lig
ht

ing
 th

e 
ar

ea
s o

f p
os

sib
le 

ex
te

ns
ion

s, 
inc

lud
ing

 th
e 

m
ain

 g
eo

log
ica

l in
te

rp
re

ta
tio

ns
 

an
d 

fu
tu

re
 d

rill
ing

 a
re

as
, p

ro
vid

ed
 th

is 
inf

or
m

at
ion

 is
 n

ot
 

co
m

m
er

cia
lly

 se
ns

itiv
e.

 

 
N

o 
fu

rth
er

 e
xp

lo
ra

tio
n 

is
 p

la
nn

ed
 a

t t
hi

s 
tim

e.
  

Se
ct

io
n 

3 E
st

im
at

io
n 

an
d 

Re
po

rti
ng

 o
f M

in
er

al 
Re

so
ur

ce
s 

(C
rit

er
ia

 li
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ed
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 s
ec

tio
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1,
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he
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 re
le
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 s

ec
tio
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o 
ap

pl
y 

to
 th

is
 s

ec
tio

n.
) 
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C
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R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

Da
ta

ba
se
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eg
rit
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M
ea

su
re

s t
ak

en
 to

 e
ns

ur
e 

th
at

 d
at

a 
ha

s n
ot

 b
ee

n 
co

rru
pt

ed
 b

y, 
fo

r e
xa

m
ple

, t
ra

ns
cr

ipt
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 o
r k

ey
ing

 e
rro

rs
, 

be
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ee
n 

its
 in

itia
l c

oll
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tio
n 

an
d 
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 u

se
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r M
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l 
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ur
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 e
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 p
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lid
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 p
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n 
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re
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er
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in
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n 
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 d

ev
el

op
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se
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ch
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eo
ph
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pi
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g 
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 b
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t o
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e 
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 m
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e 
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l d
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lid
at

io
n 

of
 t

he
 d
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 d
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at
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e 
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y 
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m
al
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PM
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ev
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lo
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ca
l 
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el
 d
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e 
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ev
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lo
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l 
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se
ss

 i
f 
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su
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e 
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e 
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R
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 c
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e 

ge
ol
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 d
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a 
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e 
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.  
 

Si
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 vi
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t o
n 
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y s
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n 
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 th
e 
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m

pe
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 P

er
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an
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e 
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 c
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n 
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Th
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R
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 C
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pe
te
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 P

er
so

n 
w
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 u
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e 
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 v
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it 
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e 
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ut
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ie
w

ed
 th
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pr

ev
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C
om

pe
te

nt
 P

er
so

n 
w
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 v
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d 
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e 
si

te
 o

n 
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s 
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d 
w

ho
 w
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e 
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r 

de
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lo
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ng
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eo
lo

gi
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l 
m

od
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Fr

om
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 R
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ou
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 p

er
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ec
tiv
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 t
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ge
ol

og
ic

al
 u

nd
er
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ng
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 b
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n 
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e 

dr
illh

ol
e 
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e 

ge
ol

og
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od
el

 w
hi
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. 
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olo
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al 

int
er
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at
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e 
in 
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r c
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ve

rs
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, t
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er
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y o
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 th

e 
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et
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f t
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ra
l d

ep
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 o

f t
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 d
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a 
us
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f a
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um
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e 
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an
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lte
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at
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 in
te
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ta
tio
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M

ine
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l R
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ou
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e 
es
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. 

 
Th
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us
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 g
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n 
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idi
ng
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M

ine
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ur

ce
 e

sti
m

at
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Th
e 
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ng
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nt
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ity
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ot
h 
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ra
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ge
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A 
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 d
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 e
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s 

fo
r 

D
on

al
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n 
th

e 
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 o
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 d
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l m
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. T
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se
 d
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a 

pr
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id
e 

a 
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ve

l o
f c
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en
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r m

os
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f t
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D

on
al
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 d
ep

os
it.

 S
ea

m
 s

pl
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in
g 
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 a

 p
ro

m
in

en
t f

ea
tu

re
 o

f t
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 D
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al
ds

on
 g

eo
lo

gy
 a

nd
 it

 
ha

s 
a 

si
gn

ifi
ca

nt
 im

pa
ct

 o
n 

th
e 

co
nt

in
ui

ty
 a

nd
 q

ua
lit

y 
of

 p
ot

en
tia

l m
in

in
g 

se
ct

io
ns

. T
hi

s 
ha

s 
be

en
 ta

ke
n 

in
to

 c
on

si
de

ra
tio

n 
du

rin
g 

th
e 

cl
as

si
fic

at
io

n 
an

d 
es

tim
at

io
n 

of
 th

e 
C

oa
l R

es
ou

rc
es

 
fo

r D
on

al
ds

on
 C

oa
l. 

 

Di
m

en
sio

ns
 

 
Th

e 
ex

te
nt

 a
nd

 va
ria

bil
ity

 o
f t

he
 M

ine
ra

l R
es

ou
rc

e 
ex

pr
es

se
d 

as
 le

ng
th

 (a
lon

g 
str

ike
 o

r o
th

er
wi

se
), 

pla
n 

wi
dt

h,
 a

nd
 d

ep
th

 b
elo

w 
su

rfa
ce

 to
 th

e 
up

pe
r a

nd
 lo

we
r 

lim
its

 o
f t

he
 M

ine
ra

l R
es

ou
rc

e.
 

 
Th

e 
D

on
al

ds
on

 c
oa

l d
ep

os
it 

is
 a

pp
ro

xi
m

at
el

y 
12

 k
m

 w
id

e 
by

 1
5 

km
 lo

ng
. 

W
ith

in
 t

ho
se

 
di

m
en

si
on

s,
 t

ar
ge

t 
co

al
 s

ea
m

s 
ca

n 
ch

an
ge

 c
ha

ra
ct

er
 c

on
si

de
ra

bl
y 

an
d 

m
ay

 n
ot

 b
e 

a 
R

es
ou

rc
e 

ov
er

 th
e 

en
tir

e 
ar

ea
 d

ue
 to

 s
pl

itt
in

g 
an

d 
se

am
 d

et
er

io
ra

tio
n.

 C
oa

l s
ea

m
s 

su
bc

ro
p 

in
 th

e 
no

rth
er

n 
po

rti
on

 o
f D

on
al

ds
on

 le
as

es
 a

nd
 e

xt
en

d 
to

 d
ep

th
s 

in
 e

xc
es

s 
of

 3
00

 m
 to

w
ar

ds
 

th
e 

so
ut

h.
 

Es
tim

at
ion

 a
nd

 
m

od
ell

ing
 

te
ch

niq
ue

s 

 
Th

e 
na

tu
re

 a
nd

 a
pp

ro
pr

iat
en

es
s o

f t
he

 e
sti

m
at

ion
 

te
ch

niq
ue

(s
) a

pp
lie

d 
an

d 
ke

y a
ss

um
pt

ion
s, 

inc
lud

ing
 

tre
at

m
en

t o
f e

xtr
em

e 
gr

ad
e 

va
lue

s, 
do

m
ain

ing
, 

 
Ea

rly
 in

 2
01

5 
M

BG
S 

un
de

rto
ok

 a
 c

om
pl

et
e 

re
vi

ew
 o

f t
he

 D
on

al
ds

on
 d

ep
os

it 
co

rr
el

at
io

n.
 T

hi
s 

pr
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es
s 

re
su

lte
d 

in
 th

e 
de

ve
lo
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en

t o
f a

n 
en

tir
el

y 
ne

w
 d

at
ab

as
e.

 U
si

ng
 th

is
 d

at
ab

as
e,

 w
hi

ch
 

ho
us

es
 li

th
ol

og
y 

an
d 

co
al

 q
ua

lit
y 

da
ta

, M
BG

S 
de

ve
lo

pe
d 

an
 u

pd
at

ed
 g

eo
lo

gi
ca

l m
od

el
. T

he
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

int
er

po
lat

ion
 p

ar
am

et
er

s a
nd

 m
ax

im
um

 d
ist

an
ce

 o
f 

ex
tra

po
lat

ion
 fr

om
 d

at
a 

po
int

s. 
If 

a 
co

m
pu

te
r a

ss
ist

ed
 

es
tim

at
ion

 m
et

ho
d 

wa
s c

ho
se

n 
inc

lud
e 

a 
de

sc
rip

tio
n 

of
 

co
m

pu
te

r s
of

tw
ar

e 
an

d 
pa

ra
m

et
er

s u
se

d.
 

 
Th

e 
av

ail
ab

ilit
y o

f c
he

ck
 e

sti
m

at
es

, p
re

vio
us

 e
sti

m
at

es
 

an
d/

or
 m

ine
 p

ro
du

cti
on

 re
co

rd
s a

nd
 w

he
th

er
 th

e 
M

ine
ra

l 
Re

so
ur

ce
 e

sti
m

at
e 

ta
ke

s a
pp

ro
pr

iat
e 

ac
co

un
t o

f s
uc

h 
da

ta
. 

 
Th

e 
as

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 re

co
ve

ry
 o

f b
y-

pr
od

uc
ts.

 
 

Es
tim

at
ion

 o
f d

ele
te

rio
us

 e
lem

en
ts 

or
 o

th
er

 n
on

-g
ra

de
 

va
ria

ble
s o

f e
co

no
m

ic 
sig

nif
ica

nc
e 

(e
g 

su
lph

ur
 fo

r a
cid

 
m

ine
 d

ra
ina

ge
 ch

ar
ac

te
ris

at
ion

). 
 

In
 th

e 
ca

se
 o

f b
loc

k m
od

el 
int

er
po

lat
ion

, t
he

 b
loc

k s
ize

 in
 

re
lat

ion
 to

 th
e 

av
er

ag
e 

sa
m

ple
 sp

ac
ing

 a
nd

 th
e 

se
ar

ch
 

em
plo

ye
d.

 
 

An
y a

ss
um

pt
ion

s b
eh

ind
 m

od
ell

ing
 o

f s
ele

cti
ve

 m
ini

ng
 

un
its
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An
y a

ss
um

pt
ion

s a
bo

ut
 co

rre
lat

ion
 b

et
we

en
 va
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ble

s. 
 

De
sc

rip
tio

n 
of

 h
ow

 th
e 

ge
olo

gic
al 

int
er

pr
et

at
ion

 w
as

 
us

ed
 to

 co
nt

ro
l th

e 
re

so
ur

ce
 e

sti
m

at
es
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Di
sc

us
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n 
of

 b
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is 
fo

r u
sin

g 
or

 n
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 u
sin

g 
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e 

cu
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g 
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 ca
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ing
. 

 
Th

e 
pr

oc
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s o
f v

ali
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tio
n,

 th
e 

ch
ec

kin
g 

pr
oc

es
s u

se
d,

 
th

e 
co

m
pa

ris
on

 o
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od
el 

da
ta

 to
 d

rill
ho

le 
da

ta
, a

nd
 u

se
 

of
 re
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tio

n 
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ta
 if 
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le.

 

ge
ol
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ic

al
 m

od
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 w
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 g
en

er
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ed
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20

15
 u

si
ng

 s
ta
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ar

d 
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lin
g 
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 in
 

M
ap

te
k’
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Vu
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an

 s
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ar
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(v

er
si
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 9
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D

es
ig

n 
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 c
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si

st
in

g 
of

 p
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nt
s 

an
d 
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 w
er

e 
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 c
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l 
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e 
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nd
 d
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n-

di
p 

ge
om

et
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 o
f 
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e 

co
al

 s
ea
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s 
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 f
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 t
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dr
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ol
e 

ex
te

nt
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 T
he

se
 c

on
tro
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 o

ut
si
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 D
on

al
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on
 C

oa
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en
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at
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 d
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ra
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e 
10
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e 
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 m
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. G

rid
 s
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s 
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e 

ro
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, s
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e 
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or
, t
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 a
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te
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n 

w
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e 
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d 
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m
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h 
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R
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 c
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ev
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e 
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ra
te
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 F
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 d

at
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as
e.

 U
si

ng
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Fi
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H

D
 d

at
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e 

al
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 th
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m
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 fo
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s 
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 b
e 

us
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 b
y 
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g 
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e 
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pl
y 
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s 

ch
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n.

 R
aw

 c
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lit
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gr
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 m
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h 
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ze

 o
f 2

5 
m

 w
er

e 
ge

ne
ra

te
d 

fo
r a

sh
, 

m
oi

st
ur

e,
 fi

xe
d 

ca
rb

on
, v

ol
at

ile
 m

at
te

r, 
to

ta
l s

ul
ph

ur
, s

pe
ci

fic
 e

ne
rg

y 
an

d 
in

 s
itu

 d
en

si
ty

. A
ll 

co
al

 q
ua

lit
y 

va
ria

bl
es

, w
ith

 th
e 

ex
ce

pt
io

n 
of

 in
 s

itu
 d

en
si

ty
, w

er
e 

m
od

el
le

d 
at

 a
 s

ta
nd

ar
di

se
d 

ai
r d

rie
d 

m
oi

st
ur

e 
of

 2
.5

%
. I

n 
si

tu
 d

en
si

ty
 w

as
 m

od
el

le
d 

at
 a

n 
in

 s
itu

 m
oi

st
ur

e 
of

 4
%

. I
n 

si
tu

 
de

ns
ity

 w
as

 d
er

iv
ed

 b
y 

ap
pl

yi
ng

 re
gr

es
si

on
 e

qu
at

io
ns

 to
 ra

w
 a

sh
 v

al
ue

s.
 C

oa
l T

ec
hn

ol
og

is
t, 

Bo
b 

Le
ac

h 
de

ve
lo

pe
d 

tw
o 

re
gr

es
si

on
 e

qu
at

io
ns

 fo
r 

th
e 

D
on

al
ds

on
 d

at
a,

 o
ne

 fo
r 

sa
m

pl
es

 
w

ith
 ra

w
 a

sh
 v

al
ue

s 
le

ss
 th

an
 5

0%
 (

ai
r 

dr
ie

d 
ba

si
s)

 a
nd

 a
no

th
er

 fo
r s

am
pl

es
 w

ith
 r

aw
 a

sh
 

va
lu

es
 g

re
at

er
 th

an
 5

0%
 (a

ir 
dr

ie
d 

ba
si

s)
.  

 
R

PM
 re

vi
ew

ed
 th

e 
ge

ol
og

ic
al

 m
od

el
 to

 c
on

fir
m

 e
st

im
at

io
ns

 o
ut

pu
t b

y 
th

e 
so

ftw
ar

e 
ar

e 
va

lid
.  

 
R

es
ou

rc
es

 w
er

e 
es

tim
at

ed
 w

ith
in

 v
er

tic
al

 s
id

ed
 p

ol
yg

on
s,

 w
hi

ch
 p

ro
vi

de
d 

a 
‘c

oo
ki

e 
cu

tte
r’ 

lim
it 

to
 e

ac
h 

ar
ea

 c
la

ss
ifi

ed
. I

n 
si

tu
 d

en
si

ty
 g

rid
s 

w
er

e 
us

ed
 to

 c
on

ve
rt 

vo
lu

m
e 

in
to

 to
nn

es
 

w
ith

in
 th

e 
Vu

lc
an

 s
of

tw
ar

e.
  

M
ois

tu
re

 
 

W
he

th
er

 th
e 

to
nn

ag
es

 a
re

 e
sti

m
at

ed
 o

n 
a 

dr
y b

as
is 

or
 

wi
th

 n
at

ur
al 

m
ois

tu
re

, a
nd

 th
e 

m
et

ho
d 

of
 d

et
er

m
ina

tio
n 

of
 th

e 
m

ois
tu

re
 co

nt
en

t. 

 
C

oa
l q

ua
lit

y 
ha

s 
be

en
 s

ta
nd

ar
di

se
d 

to
 a

 2
.5

%
 m

oi
st

ur
e 

ba
si

s 
in

 p
rio

r 
to

 lo
ad

in
g 

in
to

 t
he

 
Vu

lc
an

 d
at

ab
as

e 
an

d 
al

l q
ua

lit
y 

va
ria

bl
es

 w
er

e 
m

od
el

le
d 

at
 th

is
 b

as
is

 w
ith

 th
e 

ex
ce

pt
io

n 
of

 
in

 s
itu

 d
en

si
ty

. I
n 

si
tu

 d
en

si
ty

 w
as

 c
al

cu
la

te
d 

at
 4

%
 in

 s
itu

 m
oi

st
ur

e 
ba

si
s.

 T
he

se
 m

oi
st

ur
e 

va
lu

es
 a

re
 ty

pi
ca

l f
or

 th
es

e 
co

al
s 

in
 th

is
 re

gi
on

.  

Cu
t-o

ff 
pa

ra
m

et
er

s 
 

Th
e 

ba
sis

 o
f t

he
 a

do
pt

ed
 cu

t-o
ff 

gr
ad

e(
s)

 o
r q

ua
lity

 
pa

ra
m

et
er

s a
pp

lie
d.

 
 

M
in

im
um

 s
ea

m
 th

ic
kn

es
s 

w
as

 1
.2

 m
 a

nd
 m

ax
im

um
 p

ar
tin

g 
th

ic
kn

es
s 

w
as

 0
.3

 m
. R

aw
 a

sh
 

cu
t-o

ff 
w

as
 5

0%
 fo

r m
os

t s
ea

m
s 

ex
ce

pt
 th

e 
Lo

w
er

 D
on

al
ds

on
 s

ea
m

. I
n 

th
is

 in
st

an
ce

 a
 5

5%
 

as
h 

cu
t-o

ff 
w

as
 u

se
d.

  

M
ini

ng
 fa

cto
rs

 o
r 

as
su

m
pt

ion
s 

 
As

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 p

os
sib

le 
m

ini
ng

 m
et

ho
ds

, 
m

ini
m

um
 m

ini
ng

 d
im

en
sio

ns
 a

nd
 in

te
rn

al 
(o

r, 
if 

ap
pli

ca
ble

, e
xte

rn
al)

 m
ini

ng
 d

ilu
tio

n.
 It

 is
 a

lw
ay

s 
ne

ce
ss

ar
y a

s p
ar

t o
f t

he
 p

ro
ce

ss
 o

f d
et

er
m

ini
ng

 
re

as
on

ab
le 

pr
os

pe
cts

 fo
r e

ve
nt

ua
l e

co
no

m
ic 

ex
tra

cti
on

 
to

 co
ns

ide
r p

ot
en

tia
l m

ini
ng

 m
et

ho
ds

, b
ut

 th
e 

 
R

es
ou

rc
es

 w
er

e 
es

tim
at

ed
 w

ith
in

 t
he

 c
on

fin
es

 o
f 

th
e 

se
am

’s
 s

ub
cr

op
 a

nd
 w

ith
in

 t
he

 
te

ne
m

en
ts

 h
ol

di
ng

s.
 N

o 
su

rfa
ce

 c
on

st
ra

in
ts

 w
er

e 
ap

pl
ie

d 
to

 th
e 

R
es

ou
rc

e 
es

tim
at

e,
 a

nd
 n

o 
m

in
im

um
 in

te
rb

ur
de

n 
th

ic
kn

es
se

s 
w

er
e 

co
ns

id
er

ed
 fo

r 
ve

rti
ca

lly
 o

ve
rla

pp
in

g 
un

de
rg

ro
un

d 
R

es
ou

rc
es

, o
n 

th
e 

pr
em

is
e 

th
at

 g
eo

te
ch

ni
ca

l a
nd

 fi
na

nc
ia

l (
R

es
er

ve
s)

 c
on

si
de

ra
tio

ns
 w

ou
ld

 
de

fin
e 

th
e 

m
os

t e
co

no
m

ic
 o

pt
io

n.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

as
su

m
pt

ion
s m

ad
e 

re
ga

rd
ing

 m
ini

ng
 m

et
ho

ds
 a

nd
 

pa
ra

m
et

er
s w

he
n 

es
tim

at
ing

 M
ine

ra
l R

es
ou

rc
es

 m
ay

 n
ot

 
alw

ay
s b

e 
rig

or
ou

s. 
W

he
re

 th
is 

is 
th

e 
ca

se
, t

his
 sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
ba

sis
 o

f t
he

 
m

ini
ng

 a
ss

um
pt

ion
s m

ad
e.

 

 
C

in
de

r z
on

es
 a

ro
un

d 
dy

ke
s 

ar
e 

th
in

 (<
0.

5 
m

) a
nd

 h
av

e 
no

t b
ee

n 
ex

cl
ud

ed
 fr

om
 R

es
ou

rc
es

. 
Fa

ul
t 

th
ro

w
s 

w
ith

in
 e

xi
st

in
g 

m
in

e 
w

or
ki

ng
s 

do
 n

ot
 h

av
e 

a 
m

at
er

ia
l i

m
pa

ct
 o

n 
R

es
ou

rc
es

. 
Fa

ul
ts

 w
ith

 th
ro

w
s 

gr
ea

te
r t

ha
n 

se
am

 h
ei

gh
t e

xi
st

 in
 th

e 
no

rth
ea

st
 (8

 m
 th

ru
st

 fa
ul

t) 
an

d 
in

 
th

e 
no

rth
w

es
t, 

w
he

re
 s

ea
m

 li
m

its
 a

re
 b

ou
nd

 b
y 

a 
no

rth
-s

ou
th

 n
or

m
al

 fa
ul

t. 
 

 
Tw

o 
se

am
s,

 th
e 

Sa
nd

ga
te

 a
nd

 A
sh

to
nf

ie
ld

 w
er

e 
in

cl
ud

ed
 in

 th
e 

pr
ev

io
us

 R
es

ou
rc

e 
es

tim
at

e.
  

Th
es

e 
se

am
s 

w
er

e 
ex

cl
ud

ed
 f

ro
m

 th
is

 R
es

ou
rc

es
 e

st
im

at
e 

du
e 

to
 th

e 
co

nc
lu

si
on

 b
y 

th
is

 
C

om
pe

te
nt

 P
er

so
n 

th
at

 t
he

y 
di

d 
no

t 
m

ee
t 

th
e 

‘R
ea

so
na

bl
e 

Pr
os

pe
ct

s’
 t

es
t 

as
 t

he
y 

ar
e 

un
lik

el
y 

to
 b

e 
de

ve
lo

pe
d,

 p
rin

ci
pa

lly
 d

ue
 to

 th
e 

th
ic

kn
es

s 
of

 e
ac

h 
se

am
. 

M
et

all
ur

gic
al 

fa
cto

rs
 o

r 
as

su
m

pt
ion

s 

 
Th

e 
ba

sis
 fo

r a
ss

um
pt

ion
s o

r p
re

dic
tio

ns
 re

ga
rd

ing
 

m
et

all
ur

gic
al 

am
en

ab
ilit

y. 
It 

is 
alw

ay
s n

ec
es

sa
ry

 a
s p

ar
t 

of
 th

e 
pr

oc
es

s o
f d

et
er

m
ini

ng
 re

as
on

ab
le 

pr
os

pe
cts

 fo
r 

ev
en

tu
al 

ec
on

om
ic 

ex
tra

cti
on

 to
 co

ns
ide

r p
ot

en
tia

l 
m

et
all

ur
gic

al 
m

et
ho

ds
, b

ut
 th

e 
as

su
m

pt
ion

s r
eg

ar
din

g 
m

et
all

ur
gic

al 
tre

at
m

en
t p

ro
ce

ss
es

 a
nd

 p
ar

am
et

er
s m

ad
e 

wh
en

 re
po

rti
ng

 M
ine

ra
l R

es
ou

rc
es

 m
ay

 n
ot

 a
lw

ay
s b

e 
rig

or
ou

s. 
W

he
re

 th
is 

is 
th

e 
ca

se
, t

his
 sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
ba

sis
 o

f t
he

 m
et

all
ur

gic
al 

as
su

m
pt

ion
s m

ad
e.

 

 
H

ig
h 

as
h 

cu
t-o

ff 
of

 5
0%

 (i
s)

 ra
w

 a
sh

 w
as

 a
pp

lie
d 

to
 th

e 
C

oa
l R

es
ou

rc
e.

 A
be

l M
in

e 
pr

ev
io

us
ly

 
pr

od
uc

ed
 t

he
rm

al
 a

nd
 s

em
i-s

of
t 

co
ki

ng
 c

oa
ls

. 
C

oa
ls

 t
ha

t 
ar

e 
qu

ot
ed

 i
n 

th
e 

R
es

ou
rc

e 
es

tim
at

e 
ha

ve
 b

ee
n 

m
in

ed
 a

nd
 p

ro
ce

ss
ed

 in
 p

re
vi

ou
s 

m
in

e 
op

er
at

io
ns

 in
 th

e 
ar

ea
.  

En
vir

on
m

en
ta

l 
fa

cto
rs

 o
r 

as
su

m
pt

ion
s 

 
As

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 p

os
sib

le 
wa

ste
 a

nd
 

pr
oc

es
s r

es
idu

e 
dis

po
sa

l o
pt

ion
s. 

It 
is 

alw
ay

s n
ec

es
sa

ry
 

as
 p

ar
t o

f t
he

 p
ro

ce
ss

 o
f d

et
er

m
ini

ng
 re

as
on

ab
le 

pr
os

pe
cts

 fo
r e

ve
nt

ua
l e

co
no

m
ic 

ex
tra

cti
on

 to
 co

ns
ide

r 
th

e 
po

te
nt

ial
 e

nv
iro

nm
en

ta
l im

pa
cts

 o
f t

he
 m

ini
ng

 a
nd

 
pr

oc
es

sin
g 

op
er

at
ion

. W
hil

e 
at

 th
is 

sta
ge

 th
e 

de
te

rm
ina

tio
n 

of
 p

ot
en

tia
l e

nv
iro

nm
en

ta
l im

pa
cts

, 
pa

rti
cu

lar
ly 

fo
r a

 g
re

en
fie

lds
 p

ro
jec

t, 
m

ay
 n

ot
 a

lw
ay

s b
e 

we
ll a

dv
an

ce
d,

 th
e 

sta
tu

s o
f e

ar
ly 

co
ns

ide
ra

tio
n 

of
 th

es
e 

po
te

nt
ial

 e
nv

iro
nm

en
ta

l im
pa

cts
 sh

ou
ld 

be
 re

po
rte

d.
 

W
he

re
 th

es
e 

as
pe

cts
 h

av
e 

no
t b

ee
n 

co
ns

ide
re

d 
th

is 
sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
en

vir
on

m
en

ta
l a

ss
um

pt
ion

s m
ad

e.
 

 
D

on
al

ds
on

 C
oa

l m
ai

nt
ai

ns
 ti

tle
 o

ve
r t

w
o 

m
in

in
g 

le
as

es
 a

nd
 fi

ve
 e

xp
lo

ra
tio

n 
lic

en
ce

s,
 w

hi
ch

 
ha

ve
 e

nv
iro

nm
en

ta
l c

on
di

tio
ns

 th
at

 D
on

al
ds

on
 C

oa
l u

ph
ol

d.
  

Bu
lk 

de
ns

ity
 

 
W

he
th

er
 a

ss
um

ed
 o

r d
et

er
m

ine
d.

 If
 a

ss
um

ed
, t

he
 b

as
is 

fo
r t

he
 a

ss
um

pt
ion

s. 
If 

de
te

rm
ine

d,
 th

e 
m

et
ho

d 
us

ed
, 

wh
et

he
r w

et
 o

r d
ry

, t
he

 fr
eq

ue
nc

y o
f t

he
 m

ea
su

re
m

en
ts,

 
th

e 
na

tu
re

, s
ize

 a
nd

 re
pr

es
en

ta
tiv

en
es

s o
f t

he
 sa

m
ple

s. 
 

Th
e 

bu
lk 

de
ns

ity
 fo

r b
ulk

 m
at

er
ial

 m
us

t h
av

e 
be

en
 

m
ea

su
re

d 
by

 m
et

ho
ds

 th
at

 a
de

qu
at

ely
 a

cc
ou

nt
 fo

r v
oid

 
sp

ac
es

 (v
ug

s, 
po

ro
sit

y, 
et

c)
, m

ois
tu

re
 a

nd
 d

iffe
re

nc
es

 
be

tw
ee

n 
ro

ck
 a

nd
 a

lte
ra

tio
n 

zo
ne

s w
ith

in 
th

e 
de

po
sit

. 
 

Di
sc

us
s a

ss
um

pt
ion

s f
or

 b
ulk

 d
en

sit
y e

sti
m

at
es

 u
se

d 
in 

 
In

 s
itu

 d
en

si
ty

 w
as

 c
al

cu
la

te
d 

fo
r a

ll 
sa

m
pl

es
 u

si
ng

 tw
o 

re
gr

es
si

on
 e

qu
at

io
ns

 d
ev

el
op

ed
 b

y 
co

al
 q

ua
lit

y 
sp

ec
ia

lis
t B

ob
 L

ea
ch

. B
ob

 L
ea

ch
 p

ro
vi

de
d 

on
e 

re
gr

es
si

on
 e

qu
at

io
n 

fo
r s

am
pl

es
 

un
de

r 
50

%
 a

sh
 (

ad
b)

 a
nd

 a
no

th
er

 f
or

 s
am

pl
es

 o
ve

r 
50

%
 a

sh
 (

ad
b)

. 
In

 s
itu

 d
en

si
ty

 w
as

 
ca

lc
ul

at
ed

 a
t a

n 
in

 s
itu

 m
oi

st
ur

e 
of

 4
%

.  
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

th
e 

ev
alu

at
ion

 p
ro

ce
ss

 o
f t

he
 d

iffe
re

nt
 m

at
er

ial
s. 

Cl
as

sif
ica

tio
n 

 
Th

e 
ba

sis
 fo

r t
he

 cl
as

sif
ica

tio
n 

of
 th

e 
M

ine
ra

l R
es

ou
rc

es
 

int
o 

va
ry

ing
 co

nf
ide

nc
e 

ca
te

go
rie

s. 
 

W
he

th
er

 a
pp

ro
pr

iat
e 

ac
co

un
t h

as
 b

ee
n 

ta
ke

n 
of

 a
ll 

re
lev

an
t f

ac
to

rs
 (i

e 
re

lat
ive

 co
nf

ide
nc

e 
in 

to
nn

ag
e/

gr
ad

e 
es

tim
at

ion
s, 

re
lia

bil
ity

 o
f in

pu
t d

at
a,

 co
nf

ide
nc

e 
in 

co
nt

inu
ity

 o
f g

eo
log

y a
nd

 m
et

al 
va

lue
s, 

qu
ali

ty,
 q

ua
nt

ity
 

an
d 

dis
tri

bu
tio

n 
of

 th
e 

da
ta

). 
 

W
he

th
er

 th
e 

re
su

lt a
pp

ro
pr

iat
ely

 re
fle

cts
 th

e 
Co

m
pe

te
nt

 
Pe

rs
on

’s 
vie

w 
of

 th
e 

de
po

sit
. 

 
St

at
us

 o
f C

oa
l R

es
ou

rc
es

 w
er

e 
cl

as
si

fie
d 

ei
th

er
 a

s:
  

- 
M

ea
su

re
d 

R
es

ou
rc

es
 -

 w
he

re
 g

eo
lo

gi
ca

l d
at

a 
po

in
ts

 b
as

ed
 o

n 
de

ta
ile

d 
an

d 
re

lia
bl

e 
dr

illh
ol

e 
da

ta
, 

sa
m

pl
in

g 
an

d 
te

st
in

g 
in

fo
rm

at
io

n 
su

pp
or

t 
a 

re
as

on
ab

le
 

le
ve

l 
of

 
co

nf
id

en
ce

 in
 s

ea
m

 th
ic

kn
es

s,
 c
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 re
co

ve
ry

 fa
cto

rs
 u

se
d.

 
 

An
y m

ini
m

um
 m

ini
ng

 w
idt

hs
 u

se
d.

 
 

Th
e 

m
an

ne
r i

n 
wh

ich
 In

fe
rre

d 
M

ine
ra

l R
es

ou
rc

es
 a

re
 

ut
ilis

ed
 in

 m
ini

ng
 st

ud
ies

 a
nd

 th
e 

se
ns

itiv
ity

 o
f t

he
 

ou
tco

m
e 

to
 th

eir
 in

clu
sio

n.
 

 
Th

e 
inf

ra
str

uc
tu

re
 re

qu
ire

m
en

ts 
of 

th
e 

se
lec

te
d 

m
ini

ng
 

m
et

ho
ds

. 

− 
It 

is
 a

ss
um

ed
 th

at
 n

o 
co

al
 is

 lo
st

 fr
om

 th
e 

ro
of

 o
r 

flo
or

 o
f t

he
 m

in
ea

bl
e 

co
al

 s
ec

tio
ns

 
du

rin
g 

de
ve

lo
pm

en
t o

r l
on

gw
al

l e
xt

ra
ct

io
n;

 
− 

Se
am

 s
pl

itt
in

g 
an

d 
se

am
 t

hi
ck

ne
ss

 v
ar

ia
tio

n 
ac

ro
ss

 t
he

 t
ar

ge
t 

ar
ea

 r
es

ul
ts

 in
 s

to
ne

 
fo

rm
in

g 
pa

rt 
of

 th
e 

w
or

ki
ng

 s
ec

tio
n 

(m
id

-s
ea

m
 o

r a
t t

he
 s

ea
m

 ro
of

) d
ur

in
g 

de
ve

lo
pm

en
t 

an
d 

lo
ng

w
al

l o
pe

ra
tio

ns
, t

he
re

by
 d

ilu
tin

g 
th

e 
in

 s
itu

 c
oa

l q
ua

lit
y.

 
− 

Th
e 

qu
al

ity
 d

ef
au

lts
 a

ss
ig

ne
d 

to
 th

e 
w

as
te

 ro
ck

 w
er

e 
as

su
m

ed
 to

 b
e 

re
la

tiv
e 

de
ns

ity
 o

f 
2.

2 
t/m

3 , 
as

h 
of

 8
0%

, a
nd

 s
pe

ci
fic

 e
ne

rg
y 

of
 0

 k
ca

l/k
g;

 
− 

R
el

at
iv

e 
de

ns
ity

 d
at

a 
in

 th
e 

ge
ol

og
ic

al
 m

od
el

 is
 b

as
ed

 o
n 

as
su

m
ed

 in
- s

itu
 m

oi
st

ur
e 

of
 

2.
5%

, w
hi

le
 a

ll 
qu

al
iti

es
 a

re
 b

as
ed

 o
n 

ai
r-

dr
ie

d 
m

oi
st

ur
e 

gr
id

de
d 

va
lu

es
. 

− 
Pr

es
to

n 
& 

Sa
nd

er
s 

ha
s 

be
en

 u
se

d 
in

 th
e 

es
tim

at
io

n 
of

 in
 s

itu
 m

oi
st

ur
e.

 
− 

R
PM

 h
as

 a
ss

um
ed

 th
at

 R
O

M
 m

oi
st

ur
e 

w
ill 

be
 6

%
, a

nd
 p

ro
du

ct
 m

oi
st

ur
e 

w
ill 

be
 1

1%
.  

 
In

fe
rr

ed
 C

oa
l R

es
ou

rc
es

 d
o 

ex
is

t w
ith

in
 th

e 
LO

M
 P

la
n 

fo
ot

pr
in

t b
ut

 h
av

e 
be

en
 e

xc
lu

de
d 

fro
m

 
R

es
er

ve
 e

st
im

at
es

. 

 
Th

e 
m

aj
or

ity
 o

f n
ec

es
sa

ry
 in

fra
st

ru
ct

ur
e 

is
 in

 p
la

ce
. 

M
et

all
ur

gic
al 

fa
cto

rs
 o

r 
as

su
m

pt
ion

s 

 
Th

e 
m

et
all

ur
gic

al 
pr

oc
es

s p
ro

po
se

d 
an

d 
th

e 
ap

pr
op

ria
te

ne
ss

 o
f t

ha
t p

ro
ce

ss
 to

 th
e 

sty
le 

of
 

m
ine

ra
lis

at
ion

. 
 

W
he

th
er

 th
e 

m
et

all
ur

gic
al 

pr
oc

es
s i

s w
ell

-te
ste

d 
te

ch
no

log
y o

r n
ov

el 
in 

na
tu

re
. 

 
Th

e 
na

tu
re

, a
m

ou
nt

 a
nd

 re
pr

es
en

ta
tiv

en
es

s o
f 

m
et

all
ur

gic
al 

te
st 

wo
rk

 u
nd

er
ta

ke
n,

 th
e 

na
tu

re
 o

f t
he

 
m

et
all

ur
gic

al 
do

m
ain

ing
 a

pp
lie

d 
an

d 
th

e 
co

rre
sp

on
din

g 
m

et
all

ur
gic

al 
re

co
ve

ry
 fa

cto
rs

 a
pp

lie
d.

 
 

An
y a

ss
um

pt
ion

s o
r a

llo
wa

nc
es

 m
ad

e 
fo

r d
ele

te
rio

us
 

ele
m

en
ts.

 
 

Th
e 

ex
ist

en
ce

 o
f a

ny
 b

ulk
 sa

m
ple

 o
r p

ilo
t s

ca
le 

te
st 

wo
rk

 
an

d 
th

e 
de

gr
ee

 to
 w

hic
h 

su
ch

 sa
m

ple
s a

re
 co

ns
ide

re
d 

re
pr

es
en

ta
tiv

e 
of

 th
e 

or
e 

bo
dy

 a
s a

 w
ho

le.
 

 
Fo

r m
ine

ra
ls 

th
at

 a
re

 d
ef

ine
d 

by
 a

 sp
ec

ific
at

ion
, h

as
 th

e 
or

e 
re

se
rv

e 
es

tim
at

ion
 b

ee
n 

ba
se

d 
on

 th
e 

ap
pr

op
ria

te
 

m
ine

ra
log

y t
o 

m
ee

t t
he

 sp
ec

ific
at

ion
s?

 

 
Th

e 
m

et
al

lu
rg

ic
al

 p
ro

ce
ss

 fo
r w

as
hi

ng
 th

e 
ta

rg
et

 s
ea

m
s 

is
 a

lre
ad

y 
in

 p
la

ce
, h

av
in

g 
be

en
 u

se
d 

fo
r w

as
hi

ng
 th

e 
co

al
 fr

om
 th

e 
Ab

el
 b

or
d 

an
d 

pi
lla

r o
pe

ra
tio

ns
. T

he
 c

on
fig

ur
at

io
n 

of
 th

e 
C

H
P

P 
in

cl
ud

es
 D

en
se

 M
ed

ia
 C

yc
lo

ne
 (“

D
M

C
”),

 S
pi

ra
ls

/R
ef

lu
x 

se
pa

ra
to

r, 
an

d 
Fl

ot
at

io
n 

pr
oc

es
se

s.
 

Th
e 

cu
rr

en
t 

C
H

P
P 

ca
pa

ci
ty

 i
s 

ap
pr

ox
im

at
el

y 
5.

1 
M

tp
a,

 b
ut

 t
hi

s 
co

ul
d 

be
 i

nc
re

as
ed

 t
o 

ap
pr

ox
im

at
el

y 
6.

8 
M

tp
a 

by
 im

pl
em

en
tin

g 
a 

24
/7

 o
pe

ra
tio

n.
 

 
Th

e 
pr

oc
es

s 
ge

ne
ra

te
s 

a 
m

ed
iu

m
 a

sh
 t

he
rm

al
 p

ro
du

ct
. 

Th
e 

m
et

al
lu

rg
ic

al
 p

ro
ce

ss
 i

s 
ap

pr
op

ria
te

 fo
r t

he
 D

on
al

ds
on

/A
be

l m
in

e.
 

 
Ya

nc
oa

l c
om

m
is

si
on

ed
 a

 c
oa

l q
ua

lit
y 

ex
pe

rt 
to

 r
ev

ie
w

 p
ro

du
ct

io
n 

da
ta

 a
nd

 d
et

er
m

in
e 

an
 

es
tim

at
e 

of
 c

ur
re

nt
 y

ie
ld

 a
t D

on
al

ds
on

/A
be

l. 
 

 
N

o 
by

pa
ss

 p
ro

du
ct

s 
as

su
m

ed
 in

 th
e 

LO
M

 p
la

n.
  

 
N

o 
al

lo
w

an
ce

 h
as

 b
ee

n 
m

ad
e 

fo
r d

el
et

er
io

us
 e

le
m

en
ts

. 

 
La

st
 d

ot
 p

oi
nt

 is
 n

ot
 a

pp
lic

ab
le

 fo
r c

oa
l. 

En
vir

on
m

en
ta

l 
 

Th
e 

sta
tu

s o
f s

tu
die

s o
f p

ot
en

tia
l e

nv
iro

nm
en

ta
l im

pa
cts

 
of

 th
e 

m
ini

ng
 a

nd
 p

ro
ce

ss
ing

 o
pe

ra
tio

n.
 D

et
ail

s o
f w

as
te

 
ro

ck
 ch

ar
ac

te
ris

at
ion

 a
nd

 th
e 

co
ns

ide
ra

tio
n 

of
 p

ot
en

tia
l 

sit
es

, s
ta

tu
s o

f d
es

ign
 o

pt
ion

s c
on

sid
er

ed
 a

nd
, w

he
re

 
ap

pli
ca

ble
, t

he
 st

at
us

 o
f a

pp
ro

va
ls 

fo
r p

ro
ce

ss
 re

sid
ue

 
sto

ra
ge

 a
nd

 w
as

te
 d

um
ps

 sh
ou

ld 
be

 re
po

rte
d.

 

 
An

 E
nv

iro
nm

en
ta

l 
Im

pa
ct

 S
ta

te
m

en
t 

ha
s 

be
en

 p
re

pa
re

d 
an

d 
en

vi
ro

nm
en

ta
l 

ap
pr

ov
al

s 
ob

ta
in

ed
 fo

r l
on

gw
al

l m
in

in
g.

 It
 is

 a
nt

ic
ip

at
ed

 th
at

 s
om

e 
m

od
ifi

ca
tio

ns
 to

 th
e 

ap
pr

ov
al

 w
ill 

be
 

re
qu

ire
d 

fo
llo

w
in

g 
ad

di
tio

na
l e

xp
lo

ra
tio

n 
lic

en
ce

 a
re

as
 b

ei
ng

 a
dd

ed
 t

o 
th

e 
ex

is
tin

g 
ar

ea
s,

 
fu

rth
er

 a
ss

es
sm

en
t a

nd
 fu

rth
er

 m
od

ifi
ca

tio
n 

of
 th

e 
pr

op
os

ed
 m

in
e 

la
yo

ut
. 

 
C

oa
rs

e 
re

je
ct

s 
an

d 
w

as
he

ry
 fi

ne
s 

ar
e 

pl
ac

ed
 w

ith
in

 th
e 

B
lo

om
fie

ld
 o

pe
n 

cu
t v

oi
d.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

In
fra

str
uc

tu
re

 
 

Th
e 

ex
ist

en
ce

 o
f a

pp
ro

pr
iat

e 
inf

ra
str

uc
tu

re
: a

va
ila

bil
ity

 o
f 

lan
d 

fo
r p

lan
t d

ev
elo

pm
en

t, 
po

we
r, 

wa
te

r, 
tra

ns
po

rta
tio

n 
(p

ar
tic

ula
rly

 fo
r b

ulk
 co

m
m

od
itie

s)
, la

bo
ur

, 
ac

co
m

m
od

at
ion

; o
r t

he
 e

as
e 

wi
th

 w
hic

h 
th

e 
inf

ra
str

uc
tu

re
 

ca
n 

be
 p

ro
vid

ed
, o

r a
cc

es
se

d.
 

 
Th

e 
m

aj
or

ity
 o

f n
ec

es
sa

ry
 in

fra
st

ru
ct

ur
e 

is
 in

 p
la

ce
 fo

r t
he

 c
ur

re
nt

 o
pe

ra
tio

ns
 a

t t
he

 A
ss

et
. 

Co
sts

 
 

Th
e 

de
riv

at
ion

 o
f, 

or
 a

ss
um

pt
ion

s m
ad

e,
 re

ga
rd

ing
 

pr
oje

cte
d 

ca
pit

al 
co

sts
 in

 th
e 

stu
dy

. 
 

Th
e 

m
et

ho
do

log
y u

se
d 

to
 e

sti
m

at
e 

op
er

at
ing

 co
sts

. 
 

Al
low

an
ce

s m
ad

e 
fo

r t
he

 co
nt

en
t o

f d
ele

te
rio

us
 e

lem
en

ts.
 

 
Th

e 
so

ur
ce

 o
f e

xc
ha

ng
e 

ra
te

s u
se

d 
in 

th
e 

stu
dy

. 
 

De
riv

at
ion

 o
f t

ra
ns

po
rta

tio
n 

ch
ar

ge
s. 

 
Th

e 
ba

sis
 fo

r f
or

ec
as

tin
g 

or
 so

ur
ce

 o
f t

re
at

m
en

t a
nd

 
re

fin
ing

 ch
ar

ge
s, 

pe
na

ltie
s f

or
 fa

ilu
re

 to
 m

ee
t 

sp
ec

ific
at

ion
, e

tc.
 

 
Th

e 
all

ow
an

ce
s m

ad
e 

fo
r r

oy
alt

ies
 p

ay
ab

le,
 b

ot
h 

Go
ve

rn
m

en
t a

nd
 p

riv
at

e.
 

 
Ab

el
 m

in
e 

is
 c

ur
re

nt
ly

 o
n 

ca
re

 a
nd

 m
ai

nt
en

an
ce

. 
S

ub
se

qu
en

t 
ca

pi
ta

l e
xp

en
di

tu
re

 w
ill 

be
 

lim
ite

d 
pr

im
ar

ily
 t

o 
ite

m
s 

as
so

ci
at

ed
 w

ith
 t

he
 c

ha
ng

e 
fro

m
 b

or
d 

an
d 

pi
lla

r 
op

er
at

io
ns

 t
o 

lo
ng

w
al

l o
pe

ra
tio

ns
. 

 
Al

l 
op

er
at

in
g 

co
st

s 
ar

e 
ba

se
d 

on
 L

O
M

 p
la

nn
in

g 
es

tim
at

es
 f

ro
m

 Y
an

co
al

 a
nd

 h
av

e 
be

en
 

re
vi

ew
ed

 b
y 

R
PM

.  

 
C

ur
re

nt
 lo

ng
-te

rm
 e

xc
ha

ng
e 

ra
te

 a
ss

um
pt

io
ns

 w
er

e 
pr

ov
id

ed
 b

y 
Ya

nc
oa

l. 

 
Tr

an
sp

or
t c

ha
rg

es
 b

as
ed

 o
n 

ac
tu

al
 c

on
tra

ct
ed

 p
ric

es
 ta

ki
ng

 in
to

 a
cc

ou
nt

 e
xi

st
in

g 
Ta

ke
 o

r P
ay

 
ar

ra
ng

em
en

ts
. 

 
N

SW
 s

ta
te

 g
ov

er
nm

en
t r

oy
al

tie
s 

ar
e 

in
cl

ud
ed

 in
 th

e 
es

tim
at

e.
 

 
R

PM
 re

vi
ew

ed
 a

ll 
co

st
s 

an
d 

ad
ju

st
ed

 th
em

 w
he

re
 n

ec
es

sa
ry

. 

Re
ve

nu
e 

fa
cto

rs
 

 
Th

e 
de

riv
at

ion
 o

f, 
or

 a
ss

um
pt

ion
s m

ad
e 

re
ga

rd
ing

 
re

ve
nu

e 
fa

cto
rs

 in
clu

din
g 

he
ad

 g
ra

de
, m

et
al 

or
 

co
m

m
od

ity
 p

ric
e(

s)
 e

xc
ha

ng
e 

ra
te

s, 
tra

ns
po

rta
tio

n 
an

d 
tre

at
m

en
t c

ha
rg

es
, p

en
alt

ies
, n

et
 sm

elt
er

 re
tu

rn
s, 

et
c. 

 
Th

e 
de

riv
at

ion
 o

f a
ss

um
pt

ion
s m

ad
e 

of
 m

et
al 

or
 

co
m

m
od

ity
 p

ric
e(

s)
, f

or
 th

e 
pr

inc
ipa

l m
et

als
, m

ine
ra

ls 
an

d 
co

-p
ro

du
cts

. 

 
Lo

ng
 te

rm
 p

ro
du

ct
 c

oa
l p

ric
in

g 
as

su
m

pt
io

ns
 h

av
e 

be
en

 p
ro

vi
de

d 
by

 Y
an

co
al

 M
ar

ke
tin

g 
an

d 
is

 b
as

ed
 o

n 
in

de
pe

nd
en

t t
hi

rd
 p

ar
ty

 re
se

ar
ch

 a
nd

 re
po

rti
ng

. 

 
Th

e 
re

ve
nu

e 
fa

ct
or

s 
ar

e 
co

ns
id

er
ed

 re
as

on
ab

le
 fo

r t
he

 p
ur

po
se

s 
of

 e
st

im
at

in
g 

R
es

er
ve

s.
 

M
ar

ke
t 

as
se

ss
m

en
t 

 
Th

e 
de

m
an

d,
 su

pp
ly 

an
d 

sto
ck

 si
tu

at
ion

 fo
r t

he
 p

ar
tic

ula
r 

co
m

m
od

ity
, c

on
su

m
pt

ion
 tr

en
ds

 a
nd

 fa
cto

rs
 lik

ely
 to

 
af

fe
ct 

su
pp

ly 
an

d 
de

m
an

d 
int

o 
th

e 
fu

tu
re

. 
 

A 
cu

sto
m

er
 a

nd
 co

m
pe

tito
r a

na
lys

is 
alo

ng
 w

ith
 th

e 
ide

nt
ific

at
ion

 o
f li

ke
ly 

m
ar

ke
t w

ind
ow

s f
or

 th
e 

pr
od

uc
t. 

 
Pr

ice
 a

nd
 vo

lum
e 

fo
re

ca
sts

 a
nd

 th
e 

ba
sis

 fo
r t

he
se

 
fo

re
ca

sts
. 

 
Fo

r i
nd

us
tri

al 
m

ine
ra

ls 
th

e 
cu

sto
m

er
 sp

ec
ific

at
ion

, t
es

tin
g 

an
d 

ac
ce

pt
an

ce
 re

qu
ire

m
en

ts 
pr

ior
 to

 a
 su

pp
ly 

co
nt

ra
ct.

 

 
A 

M
ar

ke
tin

g 
St

ud
y 

ha
s 

no
t 

be
en

 r
ev

ie
w

ed
 h

ow
ev

er
 m

ar
ke

ts
 a

re
 w

el
l e

st
ab

lis
he

d 
fo

r 
th

e 
m

in
e’

s 
co

al
 p

ro
du

ct
s.

 T
he

 p
ro

je
ct

s 
ty

pi
ca

lly
 p

ro
du

ce
 u

p 
to

 fo
ur

 m
ai

n 
pr

od
uc

ts
: 

- 
Th

er
m

al
 a

t a
pp

ro
x.

 1
4.

5 
- 3

3%
 a

sh
 (a

d)
; a

nd
 

- 
SS

C
C

 a
t a

pp
ro

x.
 9

.5
%

 a
sh

 (a
d)

. 
 

Pr
od

uc
t C

oa
l s

pe
ci

fic
at

io
ns

 w
er

e 
ba

se
d 

on
 a

ss
es

sm
en

t b
y 

A
&B

 M
yl

ec
. 

 
Ba

se
d 

up
on

 t
he

 p
ro

du
ct

 a
nd

 s
pe

ci
fic

at
io

ns
, 

R
P

M
 a

nt
ic

ip
at

es
 n

o 
fo

re
se

ea
bl

e 
is

su
es

 i
n 

de
m

an
d 

fo
r t

he
 p

ro
du

ct
. 

Ec
on

om
ic 

 
Th

e 
inp

ut
s t

o 
th

e 
ec

on
om

ic 
an

aly
sis

 to
 p

ro
du

ce
 th

e 
ne

t 
pr

es
en

t v
alu
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ld 
no

t b
e 

ta
ke

n 
as

 lim
itin

g 
th

e 
br

oa
d 

m
ea

nin
g 

of
 

sa
m

pli
ng

. 
 

In
clu

de
 re

fe
re

nc
e 

to
 m

ea
su

re
s t

ak
en

 to
 e

ns
ur

e 
sa

m
ple

 
re

pr
es

en
tiv

ity
 a

nd
 th

e 
ap

pr
op

ria
te

 ca
lib

ra
tio

n 
of

 a
ny

 
m

ea
su

re
m

en
t t

oo
ls 

or
 sy

ste
m

s u
se

d.
 

 
As

pe
cts

 o
f t

he
 d

et
er

m
ina

tio
n 

of
 m

ine
ra

lis
at

ion
 th

at
 a

re
 

M
at

er
ial

 to
 th

e 
Pu

bli
c R

ep
or

t. 
 

In
 ca

se
s w

he
re

 ‘in
du

str
y s

ta
nd

ar
d’ 

wo
rk

 h
as

 b
ee

n 
do

ne
 

th
is 

wo
uld

 b
e 

re
lat

ive
ly 

sim
ple

 (e
g 

‘re
ve

rs
e 

cir
cu

lat
ion

 
dr

illi
ng

 w
as

 u
se

d 
to

 o
bt

ain
 1

 m
 sa

m
ple

s f
ro

m
 w

hic
h 

3 
kg

 
wa

s p
ulv

er
ise

d 
to

 p
ro

du
ce

 a
 3

0 
g 

ch
ar

ge
 fo

r f
ire

 a
ss

ay
’).

 
In

 o
th

er
 ca

se
s m

or
e 

ex
pla

na
tio

n 
m

ay
 b

e 
re

qu
ire

d,
 su

ch
 

as
 w

he
re

 th
er

e 
is 

co
ar

se
 g

old
 th

at
 h

as
 in

he
re

nt
 sa

m
pli

ng
 

pr
ob

lem
s. 

Un
us

ua
l c

om
m

od
itie

s o
r m

ine
ra

lis
at

ion
 ty

pe
s 

(e
g 

su
bm

ar
ine

 n
od

ule
s)

 m
ay

 w
ar

ra
nt

 d
isc

los
ur

e 
of

 
de

ta
ile

d 
inf

or
m

at
ion

. 

 
Th

e 
M

id
dl

em
ou

nt
 M

in
e 

ha
s 

be
en

 in
 o

pe
ra

tio
n 

si
nc

e 
N

ov
em

be
r 2

01
1.

 

 
Th

e 
M

id
dl

em
ou

nt
 M

in
e 

ar
ea

 c
on

ta
in

s 
so

m
e 

1,
07

3 
bo

re
ho

le
s 

w
hi

ch
 f

or
m

s 
th

e 
kn

ow
le

dg
e 

ba
si

s 
of

 th
e 

co
al

 d
ep

os
it;

 7
32

 o
f w

hi
ch

 w
er

e 
us

ed
 in

 th
e 

20
18

 g
eo

lo
gi

ca
l m

od
el

. 

 
O

pe
n 

ho
le

 d
ril

lin
g 

w
as

 u
se

d 
fo

r s
tru

ct
ur

e 
co

nt
ro

l. 

 
O

pe
n 

ho
le

s 
ar

e 
sa

m
pl

ed
 a

t 1
 m

 in
te

rv
al

s.
 

 
C

or
e 

dr
ill

in
g 

w
as

 u
se

d 
fo

r t
he

 c
ol

le
ct

io
n 

of
 c

oa
l q

ua
lit

y 
in

fo
rm

at
io

n.
  

 
C

or
e 

dr
illi

ng
 i

s 
ty

pi
ca

lly
 b

y 
bo

th
 H

Q
 (

no
m

in
al

 6
0 

m
m

 d
ia

m
et

er
) 

an
d 

10
0 

m
m

 d
ia

m
et

er
 

tu
ng

st
en

 c
ar

bi
de

 d
ril

l b
its

 a
nd

 tr
ip

le
 tu

be
 b

ar
re

ls
 w

hi
ch

 a
re

 s
ta

nd
ar

d 
in

du
st

ry
 p

ra
ct

ic
e.

  

 
C

or
e 

ho
le

 lo
ca

tio
ns

 a
re

 s
el

ec
te

d 
ba

se
d 

on
 th

e 
ab

ilit
y 

to
 fu

lly
 re

pr
es

en
t t

he
 C

oa
l R

es
ou

rc
e 

at
 

th
e 

pa
rti

cu
la

r l
oc

at
io

n 
in

 th
e 

de
po

si
t t

ak
in

g 
th

e 
st

ru
ct

ur
al

 c
om

pl
ex

ity
 in

to
 c

on
si

de
ra

tio
n.

  

 
C

or
ed

 h
ol

es
 a

re
 ty

pi
ca

lly
 s

am
pl

ed
 a

t 1
0 

cm
 a

nd
 a

 m
ax

im
um

 o
f 1

 m
 in

te
rv

al
s 

so
 th

at
 th

e 
qu

al
ity

 o
f t

he
 s

ea
m

 c
an

 b
e 

ch
ar

ac
te

ris
ed

 fo
r r

aw
 c

oa
l a

sh
. 

 
Al

l n
on

-c
oa

l b
an

ds
 g

re
at

er
 th

an
 5

 c
m

 th
ic

k 
ar

e 
sa

m
pl

ed
 a

nd
 te

st
ed

 s
ep

ar
at

el
y.

 

 
Sa

m
pl

es
 w

er
e 

se
le

ct
ed

 b
as

ed
 o

n 
th

e 
co

al
 b

rig
ht

ne
ss

 in
 a

n 
at

te
m

pt
 t

o 
m

ax
im

is
e 

co
ki

ng
 

po
te

nt
ia

l 
(ty

pi
ca

lly
 a

ss
oc

ia
te

d 
w

ith
 b

rig
ht

er
 c

oa
ls

) 
an

d 
pr

ov
id

ed
 w

ith
 a

 u
ni

qu
e 

sa
m

pl
e 

nu
m

be
r b

ef
or

e 
be

in
g 

pl
ac

ed
 in

to
 d

ou
bl

e 
pl

as
tic

 b
ag

s 
an

d 
se

al
ed

. 

 
R

aw
 c

oa
l a

sh
 a

nd
 C

SN
 a

re
 u

se
d 

to
 d

et
er

m
in

e 
th

e 
co

al
 m

in
in

g 
se

ct
io

ns
 f

or
 w

as
he

d 
co

al
 

pr
od

uc
ts

. 

 
Th

e 
en

tir
e 

se
am

 w
as

 s
am

pl
ed

 in
 e

ac
h 

oc
ca

si
on

. 

 
R

oo
f a

nd
 fl

oo
r s

tra
ta

 w
er

e 
al

so
 s

am
pl

ed
 a

nd
 te

st
ed

. D
ilu

tio
n 

sa
m

pl
es

 a
re

 2
0 

cm
 to

 3
0 

cm
 in

 
le

ng
th

. 

Dr
illi

ng
 

te
ch

niq
ue

s 
 

Dr
ill 

typ
e 

(e
g 

co
re

, r
ev

er
se

 ci
rc

ula
tio

n,
 o

pe
n-

ho
le 

ha
m

m
er

, r
ot

ar
y a

ir 
bla

st,
 a

ug
er

, B
an

gk
a,

 so
nic

, e
tc)

 a
nd

 
de

ta
ils

 (e
g 

co
re

 d
iam

et
er

, t
rip

le 
or

 st
an

da
rd

 tu
be

, d
ep

th
 

of
 d

iam
on

d 
ta

ils
, f

ac
e-

sa
m

pli
ng

 b
it o

r o
th

er
 ty

pe
, w

he
th

er
 

co
re

 is
 o

rie
nt

ed
 a

nd
 if 

so
, b

y w
ha

t m
et

ho
d,

 e
tc)

. 

 
In

du
st

ry
 s

ta
nd

ar
d 

dr
ill

in
g 

te
ch

ni
qu

es
 a

re
 u

se
d,

 w
ith

 c
on

ve
nt

io
na

l r
ot

ar
y 

ta
bl

e 
dr

ill 
rig

s 
us

in
g 

ai
r a

nd
 w

at
er

 c
irc

ul
at

io
n.

 

 
Al

l d
ril

lin
g 

ha
s 

be
en

 c
om

pl
et

ed
 u

si
ng

 v
er

tic
al

 d
ril

l o
rie

nt
at

io
n.

 N
o 

co
re

 o
rie

nt
at

io
n 

ha
s 

be
en

 
pe

rfo
rm

ed
. 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
Bl

ad
e/

H
am

m
er

/P
C

D
 b

its
 w

er
e 

us
ed

 to
 d

ril
l o

pe
n 

(c
hi

p)
 h

ol
es

. 

 
Pa

rti
al

ly
 c

or
ed

 4
-in

ch
 (1

00
 m

m
) c

or
e 

ho
le

s 
w

er
e 

dr
ill

ed
 to

 o
bt

ai
n 

co
al

 q
ua

lit
y 

in
fo

rm
at

io
n.

 It
 

is
 e

st
im

at
ed

 th
at

 4
0%

 o
f c

or
e 

ho
le

s 
ar

e 
4-

in
ch

; t
he

 r
em

ai
nd

er
 a

re
 H

Q
 (

no
m

in
al

ly
 6

0 
m

m
 

di
am

et
er

). 

 
W

he
re

 g
eo

lo
gi

ca
l c

om
pl

ex
ity

 in
cr

ea
se

d,
 4

-in
ch

 c
or

e 
ba

rr
el

s 
w

er
e 

us
ed

 t
o 

m
ax

im
is

e 
co

re
 

re
co

ve
ry

. M
in

im
um

 c
or

e 
re

co
ve

ry
 fo

r c
or

e 
ho

le
s 

us
ed

 in
 th

e 
m

od
el

 w
as

 9
0%

. I
t i

s 
ob

se
rv

ed
 

th
at

 th
e 

br
ig

ht
es

t, 
lo

w
es

t a
sh

, f
ria

bl
e/

br
itt

le
 c

oa
l i

s 
m

or
e 

su
sc

ep
tib

le
 to

 c
or

e 
lo

ss
, e

sp
ec

ia
lly

 
in

 fa
ul

te
d 

ar
ea

s.
 C

or
e 

lo
ss

 u
su

al
ly

 o
cc

ur
s 

be
tw

ee
n 

co
re

 r
un

s,
 a

nd
 th

us
 th

e 
m

ax
im

um
 4

C
 

co
re

 b
ar

re
l l

en
gt

h 
of

 4
.5

 m
 w

as
 u

se
d 

to
 m

in
im

is
e 

th
e 

nu
m

be
r o

f c
or

e 
ru

ns
. 

 
C

on
tra

ct
ua

lly
, a

 re
dr

ill 
is

 re
qu

ire
d 

if 
le

ss
 th

an
 9

5%
 c

or
e 

re
co

ve
ry

 is
 o

bt
ai

ne
d.

 R
ec

ov
er

y 
le

ss
 

th
an

 9
5%

 is
 o

cc
as

io
na

lly
 a

cc
ep

te
d 

if 
th

e 
dr

ill
in

g 
en

vi
ro

nm
en

t i
s 

di
ffi

cu
lt,

 o
r t

he
 lo

ss
 is

 d
ee

m
ed

 
ac

ce
pt

ab
le

 v
ia

 c
om

pa
rin

g 
ag

ai
ns

t g
eo

ph
ys

ic
s 

de
ns

ity
, a

nd
 th

e 
po

si
tio

n 
of

 th
e 

lo
ss

 in
 th

e 
se

am
. 

Dr
ill 

sa
m

ple
 

re
co

ve
ry

 
 

M
et

ho
d 

of
 re

co
rd

ing
 a

nd
 a

ss
es

sin
g 

co
re

 a
nd

 ch
ip 

sa
m

ple
 re

co
ve

rie
s a

nd
 re

su
lts

 a
ss

es
se

d.
 

 
M

ea
su

re
s t

ak
en

 to
 m

ax
im

ise
 sa

m
ple

 re
co

ve
ry

 a
nd

 
en

su
re

 re
pr

es
en

ta
tiv

e 
na

tu
re

 o
f t

he
 sa

m
ple

s. 
 

W
he

th
er

 a
 re

lat
ion

sh
ip 

ex
ist

s b
et

we
en

 sa
m

ple
 re

co
ve

ry
 

an
d 

gr
ad

e 
an

d 
wh

et
he

r s
am

ple
 b

ias
 m

ay
 h

av
e 

oc
cu

rre
d 

du
e 

to
 p

re
fe

re
nt

ial
 lo

ss
/g

ain
 o

f f
ine

/co
ar

se
 m

at
er

ial
. 

 
C

or
in

g 
in

st
ru

ct
io

ns
 fo

llo
w

ed
 b

y 
fie

ld
 g

eo
lo

gi
st

s 
at

 M
id

dl
em

ou
nt

 a
re

 b
as

ed
 o

n 
th

e 
in

du
st

ry
-

st
an

da
rd

 C
oa

lL
og

 M
an

ua
l f

or
 G

eo
lo

gy
 &

 G
eo

te
ch

ni
ca

l D
at

a 
C

ol
le

ct
io

n.
 

 
C

or
e 

re
co

ve
ry

 is
 re

co
rd

ed
 b

y 
th

e 
rig

 g
eo

lo
gi

st
 a

t t
he

 ti
m

e 
lo

gg
in

g 
th

e 
bo

re
 h

ol
e,

 b
as

ed
 o

n 
m

ea
su

re
m

en
ts

 ta
ke

n 
of

 th
e 

co
re

d 
in

te
rv

al
 a

nd
 th

e 
co

re
 re

co
ve

re
d 

an
d 

vi
su

al
 in

sp
ec

tio
n 

of
 

th
e 

co
re

. A
ct

ua
l r

ec
ov

er
ed

 c
or

e 
le

ng
th

s 
ar

e 
m

ea
su

re
d 

w
ith

 a
 ta

pe
 m

ea
su

re
 a

nd
 a

ny
 c

or
e 

lo
ss

 is
 re

co
rd

ed
 in

 g
eo

lo
gi

ca
l l

og
s,

 c
oa

l q
ua

lit
y 

sa
m

pl
e 

in
te

rv
al

s 
an

d 
in

 th
e 

ru
n 

by
 ru

n 
dr

ill
in

g 
re

co
rd

 fi
el

d 
sh

ee
ts

. 

 
C

or
e 

lo
ss

 i
s 

co
nf

irm
ed

 b
y 

th
e 

rig
 g

eo
lo

gi
st

 a
fte

r 
co

m
pa

rin
g 

th
e 

re
co

ve
re

d 
co

re
 t

o 
th

e 
ge

op
hy

si
ca

l l
og

s 
to

 d
et

er
m

in
e 

w
hi

ch
 p

ar
ts

 if
 a

ny
 o

f t
he

 s
ea

m
 a

re
 m

is
si

ng
 d

ue
 to

 c
or

e 
lo

ss
. 

 
C

or
e 

lo
ss

 is
 re

co
rd

ed
 a

nd
 e

xc
lu

de
d 

fro
m

 s
am

pl
es

 in
 a

cc
or

da
nc

e 
w

ith
 th

e 
C

oa
lL

og
 M

an
ua

l 
fo

r G
eo

lo
gy

 &
 G

eo
te

ch
ni

ca
l D

at
a 

C
ol

le
ct

io
n.

  

 
H

is
to

ric
 b

or
eh

ol
es

 d
o 

no
t c

om
pl

y 
w

ith
 C

oa
lL

og
 M

an
ua

l f
or

 G
eo

lo
gy

 &
 G

eo
te

ch
ni

ca
l D

at
a 

C
ol

le
ct

io
n.

  

 
Th

e 
da

ta
ba

se
 c

on
ta

in
s 

3,
31

2 
co

al
 q

ua
lit

y 
sa

m
pl

es
, o

f w
hi

ch
 2

,2
66

 a
re

 o
f c

oa
l. 

95
%

 o
f t

he
se

 
sa

m
pl

es
 h

av
e 

va
lid

 p
ro

xi
m

at
e 

an
al

ys
is

. 

 
If 

co
re

 re
co

ve
ry

 fo
r 

a 
co

al
 p

ly
 is

 le
ss

 th
an

 9
5%

, t
he

n 
th

at
 s

ec
tio

n 
of

 th
e 

ho
le

 is
 re

dr
ille

d 
to

 
en

su
re

 a
 r

ep
re

se
nt

at
iv

e 
sa

m
pl

e 
is

 ta
ke

n,
 p

ro
vi

de
d 

th
at

 th
e 

co
re

d 
ho

le
 is

 n
ot

 lo
ca

te
d 

in
 a

n 
ar

ea
 o

f h
ig

h 
st

ru
ct

ur
al

 c
om

pl
ex

ity
, i

n 
w

hi
ch

 c
as

e 
lo

w
er

 c
or

e 
re

co
ve

ry
 is

 a
cc

ep
te

d,
 b

ut
 m

ay
 

no
t b

e 
us

ed
 in

 th
e 

R
es

ou
rc

e 
m

od
el

. 

 
O

pe
n 

ho
le

 c
hi

p 
re

co
ve

ry
 is

 a
ss

es
se

d 
qu

al
ita

tiv
el

y 
by

 th
e 

rig
 g

eo
lo

gi
st

. 

Lo
gg

ing
 

 
W

he
th

er
 co

re
 a

nd
 ch

ip 
sa

m
ple

s h
av

e 
be

en
 g

eo
log

ica
lly

 
an

d 
ge

ot
ec

hn
ica

lly
 lo

gg
ed

 to
 a

 le
ve

l o
f d

et
ail

 to
 su

pp
or

t 
ap

pr
op

ria
te

 M
ine

ra
l R

es
ou

rc
e 

es
tim

at
ion

, m
ini

ng
 st

ud
ies

 

 
St

an
da

rd
is

ed
 P

ea
bo

dy
 lo

gg
in

g 
sy

st
em

s 
an

d 
pr

ot
oc

ol
s 

ar
e 

ut
ilis

ed
 fo

r a
ll 

dr
ill

in
g,

 lo
gg

in
g 

an
d 

sa
m

pl
in

g.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

an
d 

m
et

all
ur

gic
al 

stu
die

s. 
 

W
he

th
er

 lo
gg

ing
 is

 q
ua

lita
tiv

e 
or

 q
ua

nt
ita

tiv
e 

in 
na

tu
re

. 
Co

re
 (o

r c
os

te
an

, c
ha

nn
el,

 e
tc)

 p
ho

to
gr

ap
hy

. 
 

Th
e 

to
ta

l le
ng

th
 a

nd
 p

er
ce

nt
ag

e 
of

 th
e 

re
lev

an
t 

int
er

se
cti

on
s l

og
ge

d.
 

 
C

or
e 

is
 g

eo
lo

gi
ca

lly
 lo

gg
ed

 a
nd

 o
pe

n 
ho

le
 c

hi
p 

sa
m

pl
es

 a
re

 ta
ke

n 
ev

er
y 

1 
m

 a
nd

 lo
gg

ed
 fo

r 
lit

ho
lo

gy
 c

ha
ng

es
. 

 
Al

l h
ol

es
 h

av
e 

be
en

 li
th

ol
og

ic
al

ly
 lo

gg
ed

, w
ith

 c
or

ed
 c

oa
l s

ec
tio

ns
 b

rig
ht

ne
ss

 lo
gg

ed
. T

he
 

lo
gg

in
g 

of
 th

e 
ch

ip
 a

nd
 c

or
e 

sa
m

pl
es

 is
 d

et
ai

le
d 

an
d 

in
cl

ud
es

 a
 re

co
rd

 o
f t

he
 re

co
ve

ry
 o

f t
he

 
to

ta
l l

en
gt

h 
an

d 
th

e 
co

re
d 

le
ng

th
, r

oc
k 

ty
pe

, s
tra

tig
ra

ph
ic

 u
ni

t a
nd

 n
um

er
ou

s 
ad

je
ct

iv
es

 to
 

de
sc

rib
e 

th
e 

sa
m

pl
e 

in
 te

rm
s 

of
 c

ol
ou

r, 
gr

ai
ns

iz
e,

 b
ed

di
ng

 e
tc

. a
ll 

of
 w

hi
ch

 is
 s

uf
fic

ie
nt

 to
 

de
sc

rib
e 

th
e 

va
rio

us
 li

th
ol

og
ie

s 
an

d 
co

al
 s

am
pl

es
 to

 s
up

po
rt 

th
e 

C
oa

l R
es

ou
rc

e 
es

tim
at

io
n 

fro
m

 a
 g

eo
lo

gi
ca

l a
nd

 c
oa

l q
ua

lit
y 

co
ns

id
er

at
io

n.
 

 
G

eo
te

ch
ni

ca
l d

ril
lin

g 
is

 c
om

pl
et

ed
 b

y 
M

id
dl

em
ou

nt
, p

ar
tic

ul
ar

ly
 a

ro
un

d 
fa

ul
te

d 
ar

ea
s,

 a
nd

 
w

he
re

 th
e 

G
irr

ah
 s

ea
m

s 
ar

e 
up

 th
ro

w
n 

an
d 

ap
pe

ar
 a

t t
he

 to
p 

of
 th

e 
op

en
 c

ut
 h

ig
hw

al
l. 

 
G

eo
te

ch
ni

ca
l b

or
eh

ol
es

 h
av

e 
be

en
 d

ril
le

d 
ve

rti
ca

lly
. 

 
Bo

re
 c

or
e 

is
 p

ho
to

gr
ap

he
d 

on
 b

ot
h 

th
e 

co
re

 ta
bl

e 
(0

.5
 m

 in
cr

em
en

t).
  

 
An

 e
st

im
at

ed
 7

5%
 o

f 
th

e 
R

es
ou

rc
e 

us
es

 h
ol

es
 w

ith
 d

ig
ita

l g
eo

ph
ys

ic
al

 lo
gs

. 
S

om
e 

ol
de

r 
ho

le
s 

on
ly

 h
av

e 
pa

pe
r c

op
y 

ge
op

hy
si

cs
. T

he
 h

ol
es

 w
ith

ou
t g

eo
ph

ys
ic

s 
ap

pe
ar

 to
 h

av
e 

be
en

 
co

rr
ec

te
d 

to
 g

eo
ph

ys
ic

s,
 a

nd
 r

el
ia

bi
lit

y 
ha

s 
be

en
 v

er
ifi

ed
 fr

om
 n

ew
er

 d
ril

lin
g,

 a
nd

 m
in

in
g.

 
H

ol
es

 c
on

fir
m

ed
 to

 b
e 

un
re

lia
bl

e 
ha

ve
 b

ee
n 

fla
gg

ed
 in

 th
e 

Is
is

 d
at

ab
as

e 
to

 a
vo

id
 a

cc
id

en
ta

l 
us

e 
du

rin
g 

m
od

el
lin

g.
 In

 s
om

e 
ar

ea
s 

th
es

e 
ho

le
s 

ha
ve

 b
ee

n 
re

dr
ill

ed
. 

 
Th

e 
st

an
da

rd
 g

eo
ph

ys
ic

al
 to

ol
s 

us
ed

 w
er

e:
 d

en
si

ty
, g

am
m

a 
an

d 
ca

lip
er

.  
S

el
ec

te
d 

hi
st

or
ic

 
ho

le
s 

ha
ve

 v
er

tic
al

ity
, s

on
ic

, r
es

is
tiv

ity
, t

em
pe

ra
tu

re
 a

nd
 s

po
nt

an
eo

us
 p

ot
en

tia
l s

on
de

s 
ru

n 
in

 th
e 

ho
le

s.
 

 
D

ril
l h

ol
e 

ve
rti

ca
lly

 d
at

a 
w

as
 u

se
d 

(w
he

n 
av

ai
la

bl
e)

 to
 o

rie
nt

at
e 

an
d 

lo
ca

te
 th

e 
bo

re
ho

le
s 

an
d 

th
e 

co
al

 s
ea

m
s 

fo
r i

nc
lu

si
on

 in
 th

e 
st

ru
ct

ur
al

 m
od

el
. A

n 
es

tim
at

ed
 1

0%
 o

f t
he

 R
es

ou
rc

e 
w

as
 

m
od

el
le

d 
us

in
g 

ve
rti

ca
lit

y 
da

ta
. 

Su
b-

sa
m

pli
ng

 
te

ch
niq

ue
s a

nd
 

sa
m

ple
 

pr
ep

ar
at

ion
 

 
If 

co
re

, w
he

th
er

 cu
t o

r s
aw

n 
an

d 
wh

et
he

r q
ua

rte
r, 

ha
lf o

r 
all

 co
re

 ta
ke

n.
 

 
If 

no
n-

co
re

, w
he

th
er

 ri
ffle

d,
 tu

be
 sa

m
ple

d,
 ro

ta
ry

 sp
lit,

 
et

c a
nd

 w
he

th
er

 sa
m

ple
d 

we
t o

r d
ry

. 
 

Fo
r a

ll s
am

ple
 ty

pe
s, 

th
e 

na
tu

re
, q

ua
lity

 a
nd

 
ap

pr
op

ria
te

ne
ss

 o
f t

he
 sa

m
ple

 p
re

pa
ra

tio
n 

te
ch

niq
ue

. 
 

Qu
ali

ty 
co

nt
ro

l p
ro

ce
du

re
s a

do
pt

ed
 fo

r a
ll s

ub
-s

am
pli

ng
 

sta
ge

s t
o 

m
ax

im
ise

 re
pr

es
en

tiv
ity

 o
f s

am
ple

s. 
 

M
ea

su
re

s t
ak

en
 to

 e
ns

ur
e 

th
at

 th
e 

sa
m

pli
ng

 is
 

re
pr

es
en

ta
tiv

e 
of

 th
e 

in 
sit

u 
m

at
er

ial
 co

lle
cte

d,
 in

clu
din

g 
fo

r i
ns

ta
nc

e 
re

su
lts

 fo
r f

iel
d 

du
pli

ca
te

/se
co

nd
-h

alf
 

sa
m

pli
ng

. 
 

W
he

th
er

 sa
m

ple
 si

ze
s a

re
 a

pp
ro

pr
iat

e 
to

 th
e 

gr
ain

 si
ze

 
of

 th
e 

m
at

er
ial

 b
ein

g 
sa

m
ple

d.
 

 
C

or
e 

sa
m

pl
in

g 
is

 c
om

pl
et

ed
 a

t 
th

e 
dr

ill 
si

te
 a

nd
 i

s 
ba

se
d 

on
 a

 s
et

 o
f 

st
an

da
rd

 c
rit

er
ia

 
(d

et
er

m
in

ed
 b

y 
lit

ho
lo

gy
 a

nd
 s

tru
ct

ur
e)

 th
at

 fo
llo

w
s 

th
e 

M
id

dl
em

ou
nt

 s
am

pl
in

g 
pr

oc
ed

ur
e.

  

 
Al

l 
sa

m
pl

es
 w

er
e 

ph
ot

og
ra

ph
ed

, 
do

ub
le

 b
ag

ge
d,

 a
nd

 p
ro

vi
de

d 
w

ith
 a

 u
ni

qu
e 

sa
m

pl
e 

id
en

tif
ie

r p
rio

r t
o 

se
nd

in
g 

to
 th

e 
la

bo
ra

to
ry

. 

 
W

ho
le

 s
am

pl
es

 w
er

e 
us

ed
 fo

r q
ua

lit
y 

an
al

ys
is

. 

 
Al

l s
am

pl
es

 w
ith

in
 th

e 
se

am
 e

xt
en

ts
 w

er
e 

an
al

ys
ed

. 

 
C

ar
bo

na
ce

ou
s 

m
at

er
ia

l, 
an

d 
al

l s
to

ne
 b

an
ds

 w
er

e 
sa

m
pl

ed
 to

 e
ns

ur
e 

th
at

 fu
ll 

co
ve

ra
ge

 o
f 

ea
ch

 s
ea

m
 w

as
 o

bt
ai

ne
d.

 

 
Sa

m
pl

e 
de

pt
hs

 h
av

e 
be

en
 re

po
rte

d 
as

 th
e 

ge
op

hy
si

ca
lly

 c
or

re
ct

ed
 d

ep
th

s.
 

 
Sa

m
pl

es
 w

er
e 

ai
r d

rie
d 

an
d 

w
ei

gh
ed

 p
rio

r t
o 

an
al

ys
is

. R
aw

 a
na

ly
si

s 
sa

m
pl

es
 w

er
e 

cr
us

he
d 

to
 -1

2.
5 

m
m

 a
nd

 s
pl

it 
in

to
 p

or
tio

ns
 u

si
ng

 a
 ro

ta
ry

 s
pl

itt
er

 p
rio

r t
o 

co
al

 q
ua

lit
y 

an
al

ys
is

. 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
W

as
ha

bi
lit

y 
an

al
ys

is
 w

as
 c

on
du

ct
ed

 a
cr

os
s 

th
e 

R
es

ou
rc

e 
ar

ea
. T

he
 a

na
ly

si
s 

w
as

 c
on

du
ct

ed
 

in
 a

cc
or

da
nc

e 
w

ith
 th

e 
M

id
dl

em
ou

nt
 w

as
ha

bi
lit

y 
pr

oc
ed

ur
e.

 

Qu
ali

ty 
of

 a
ss

ay
 

da
ta

 a
nd

 
lab

or
at

or
y t

es
ts 

 
Th

e 
na

tu
re

, q
ua

lity
 a

nd
 a

pp
ro

pr
iat

en
es

s o
f t

he
 a

ss
ay

ing
 

an
d 

lab
or

at
or

y p
ro

ce
du

re
s u

se
d 

an
d 

wh
et

he
r t

he
 

te
ch

niq
ue

 is
 co

ns
ide

re
d 

pa
rti

al 
or

 to
ta

l. 
 

Fo
r g

eo
ph

ys
ica

l to
ols

, s
pe

ctr
om

et
er

s, 
ha

nd
he

ld 
XR

F 
ins

tru
m

en
ts,

 e
tc,

 th
e 

pa
ra

m
et

er
s u

se
d 

in 
de

te
rm

ini
ng

 th
e 

an
aly

sis
 in

clu
din

g 
ins

tru
m

en
t m

ak
e 

an
d 

m
od

el,
 re

ad
ing

 
tim

es
, c

ali
br

at
ion

s f
ac

to
rs

 a
pp

lie
d 

an
d 

th
eir

 d
er

iva
tio

n,
 

et
c. 

 
Na

tu
re

 o
f q

ua
lity

 co
nt

ro
l p

ro
ce

du
re

s a
do

pt
ed

 (e
g 

sta
nd

ar
ds

, b
lan

ks
, d

up
lic

at
es

, e
xte

rn
al 

lab
or

at
or

y 
ch

ec
ks

) a
nd

 w
he

th
er

 a
cc

ep
ta

ble
 le

ve
ls 

of
 a

cc
ur

ac
y (

ie 
lac

k o
f b

ias
) a

nd
 p

re
cis

ion
 h

av
e 

be
en

 e
sta

bli
sh

ed
. 

 
O

nl
y 

co
re

 s
am

pl
es

 a
re

 u
se

d 
to

 o
bt

ai
n 

co
al

 q
ua

lit
y 

in
fo

rm
at

io
n.

 

 
O

nl
y 

th
ird

 p
ar

ty
 N

AT
A 

ce
rti

fie
d 

la
bs

 w
er

e 
us

ed
 f

or
 s

am
pl

e 
an

al
ys

is
. 

La
bs

 c
on

du
ct

 r
ou

nd
 

ro
bi

n 
va

lid
at

io
n 

ch
ec

ks
 to

 e
ns

ur
e 

a 
hi

gh
 s

ta
nd

ar
d 

of
 re

po
rti

ng
 is

 m
ai

nt
ai

ne
d.

 

 
Al

l s
am

pl
es

 w
er

e 
an

al
ys

ed
 fo

r r
aw

 c
oa

l q
ua

lit
y.

  

 
Sa

m
pl

e 
in

st
ru

ct
io

ns
 w

er
e 

is
su

ed
 b

y 
M

id
dl

em
ou

nt
 C

oa
l p

er
so

nn
el

. 

 
M

id
dl

em
ou

nt
 C

oa
l c

ur
re

nt
ly

 u
se

s 
th

e 
AL

S 
G

lo
ba

l C
oa

l Q
ua

lit
y 

la
bo

ra
to

ry
 a

t R
ic

hl
an

ds
, Q

LD
, 

fo
llo

w
in

g 
ap

pr
op

ria
te

 A
us

tra
lia

n 
St

an
da

rd
s 

fo
r c

oa
l t

es
tin

g.
 

Ve
rif

ica
tio

n 
of

 
sa

m
pli

ng
 a

nd
 

as
sa

yin
g 

 
Th

e 
ve

rif
ica

tio
n 

of
 si

gn
ific

an
t in

te
rs

ec
tio

ns
 b

y e
ith

er
 

ind
ep

en
de

nt
 o

r a
lte

rn
at

ive
 co

m
pa

ny
 p

er
so

nn
el.

 
 

Th
e 

us
e 

of
 tw

inn
ed

 h
ole

s. 
 

Do
cu

m
en

ta
tio

n 
of

 p
rim

ar
y d

at
a,

 d
at

a 
en

try
 p

ro
ce

du
re

s, 
da

ta
 ve

rif
ica

tio
n,

 d
at

a 
sto

ra
ge

 (p
hy

sic
al 

an
d 

ele
ctr

on
ic)

 
pr

ot
oc

ols
. 

 
Di

sc
us

s a
ny

 a
dju

stm
en

t t
o 

as
sa

y d
at

a.
 

 
At

 th
e 

la
bo

ra
to

ry
, a

ll 
sa

m
pl

es
 a

re
 re

gi
st

er
ed

 in
to

 b
ot

h 
C

oa
l8

 &
 L

ab
S

ys
 –

 A
LS

’s
 o

w
n 

sa
m

pl
e 

tra
ck

in
g 

so
ftw

ar
e 

sy
st

em
s 

(a
pp

ro
ve

d 
by

 N
AT

A)
. 

 T
hi

s 
re

gi
st

ra
tio

n 
is

 c
on

fir
m

ed
 b

y 
As

se
t 

M
an

ag
er

 a
ga

in
st

 t
he

 o
rig

in
al

 c
lie

nt
 i

ns
tru

ct
io

ns
, 

an
d 

ea
ch

 s
am

pl
e 

an
d 

its
 s

ub
se

qu
en

t 
ch

ild
re

n 
ar

e 
af

fix
ed

 w
ith

 a
 d

es
ig

na
te

d 
st

ic
ke

r 
co

nt
ai

ni
ng

 a
ll 

th
e 

sa
m

pl
e 

de
ta

ils
 a

nd
 a

 
sc

an
na

bl
e 

ba
rc

od
e.

 

 
Sa

m
pl

es
 a

re
 a

na
ly

se
d 

ac
co

rd
in

g 
to

 c
lie

nt
 p

ro
ce

du
re

s.
  A

s 
sa

m
pl

es
 a

re
 a

na
ly

se
d 

th
e 

ba
rc

od
e 

is
 u

se
d 

to
 lo

g 
ea

ch
 re

su
lt 

to
 th

at
 s

am
pl

e.
 

 
R

es
ul

ts
 a

re
 q

ua
ra

nt
in

ed
 a

nd
 r

ep
ea

te
d 

if 
th

ey
 d

o 
no

t 
m

ee
t 

th
e 

re
qu

ire
m

en
ts

 o
f 

th
e 

ap
pr

op
ria

te
 A

us
tra

lia
n 

or
 IS

O
 S

ta
nd

ar
ds

.  
C

on
tro

ls
 a

re
 r

un
 w

ith
 e

ac
h 

ba
tc

h 
of

 s
am

pl
es

 to
 

en
su

re
 t

he
 t

es
tin

g 
ap

pa
ra

tu
s 

is
 o

pe
ra

tin
g 

pr
op

er
ly

. 
As

se
t 

M
an

ag
er

s 
an

d 
La

bo
ra

to
ry

 
M

an
ag

er
s/

S
up

er
vi

so
rs

 a
pp

ro
ve

 th
es

e 
re

su
lts

. 

 
La

bo
ra

to
ry

 A
ss

et
 M

an
ag

er
s 

co
lla

te
 a

nd
 v

al
id

at
e 

th
e 

da
ta

, l
oo

ki
ng

 fo
r 

ab
no

rm
al

iti
es

 in
 th

e 
re

su
lts

.  
Th

e 
pr

im
ar

y 
m

ea
ns

 o
f v

al
id

at
io

n 
in

cl
ud

e 
lo

ok
in

g 
fo

r 
kn

ow
n 

tre
nd

s 
in

 th
e 

da
ta

, b
y 

cr
ea

tin
g 

cr
os

s 
pl

ot
s 

of
 t

he
 r

es
ul

ts
 o

n 
a 

se
am

 b
y 

se
am

 b
as

is
. 

Ty
pi

ca
l i

nd
us

try
 p

ra
ct

ic
es

 
in

cl
ud

e 
th

e 
co

m
pa

ris
on

 o
f t

he
 fo

llo
w

in
g 

(fo
r e

xa
m

pl
e)

: 

- 
As

h 
vs

. R
el

at
iv

e 
D

en
si

ty
, 

- 
Vo

la
til

e 
M

at
te

r v
s.

 A
sh

, 
- 

Sp
ec

ifi
c 

En
er

gy
 v

s.
 V

ol
at

ile
 M

at
te

r, 
an

d 
- 

As
h 

vs
. T

ot
al

 S
ul

ph
ur

 
 

Sa
m

pl
e 

re
su

lts
 a

re
 a

ls
o 

va
lid

at
ed

 in
-h

ou
se

 b
y 

M
id

dl
em

ou
nt

 C
oa

l e
m

pl
oy

ee
s.

 

 
Tw

in
ne

d 
co

re
 h

ol
es

 h
av

e 
on

ly
 b

ee
n 

dr
ill

ed
 w

he
re

 in
iti

al
 s

am
pl

e 
re

co
ve

ry
 w

as
 n

ot
 a

cc
ep

ta
bl

e 
fo

r a
na

ly
si

s.
   

 
Al

l c
oa

l q
ua

lit
y 

da
ta

 is
 s

to
re

d 
in

 P
ea

bo
dy

’s
 in

te
rn

al
 d

at
a 

m
an

ag
em

en
ts

 s
ys

te
m

.  
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C
rit

er
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JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m
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ry
 

 
Th

e 
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ua
lit

y 
la

bo
ra

to
rie

s 
pr

ov
id

e 
th

e 
re

su
lts

 o
f c

oa
l q

ua
lit

y 
te

st
in

g 
to

 M
id

dl
em

ou
nt

 in
 a

 
te

m
pl

at
e 

w
hi

ch
 is

 d
ire

ct
ly

 u
pl

oa
de

d 
in

to
 P

ea
bo

dy
’s

 in
te

rn
al

 d
at

a 
m

an
ag

em
en

t s
ys

te
m

.  
C

SV
 

fil
es

 a
re

 e
xp

or
te

d 
fro

m
 th

is
 s

ys
te

m
 fo

r m
od

el
lin

g,
 w

hi
ch

 e
lim

in
at

es
 tr

an
sc

rip
tio

n 
an

d 
ke

y 
in

 
er

ro
rs

 a
ris

in
g 

fro
m

 d
at

a 
tra

ns
fe

r. 
 

 
Va

lid
at

io
n 

is
 c

on
du

ct
ed

 b
ef

or
e 

an
d 

af
te

r 
th

e 
da

ta
 is

 lo
ad

ed
 in

to
 P

ea
bo

dy
’s

 in
te

rn
al

 d
at

a 
m

an
ag

em
en

t s
ys

te
m

.  

 
R

el
at

iv
e 

de
ns

ity
 is

 a
dj

us
te

d 
fo

r P
re

st
on

 S
an

de
rs

, u
si

ng
 th

e 
as

su
m

ed
 b

ed
 (i

n 
si

tu
) m

oi
st

ur
e 

of
 5

%
, w

hi
ch

 is
 c

on
si

st
en

t f
or

 th
e 

ra
nk

 o
f t

he
 c

oa
l p

re
se

nt
 a

t M
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er

e 
qu

es
tio

ns
, a

dj
us

te
d 

to
 D

TM
 le

ve
ls

.  
E

ls
e,

 th
es

e 
lo

ca
tio

ns
 h

av
e 

be
en

 re
dr

ill
ed

. 

Da
ta

 sp
ac

ing
 

an
d 

dis
tri

bu
tio

n 
 

Da
ta

 sp
ac

ing
 fo

r r
ep

or
tin

g 
of

 E
xp

lor
at

ion
 R

es
ult

s. 
 

W
he

th
er

 th
e 

da
ta

 sp
ac

ing
 a

nd
 d

ist
rib

ut
ion

 is
 su

ffic
ien

t t
o 

es
ta

bli
sh

 th
e 

de
gr

ee
 o

f g
eo

log
ica

l a
nd

 g
ra

de
 co

nt
inu

ity
 

ap
pr

op
ria

te
 fo

r t
he

 M
ine

ra
l R

es
ou

rc
e 

an
d 

Or
e 

Re
se

rv
e 

es
tim

at
ion

 p
ro

ce
du

re
(s

) a
nd

 cl
as

sif
ica

tio
ns

 a
pp

lie
d.

 
 

W
he

th
er

 sa
m

ple
 co

m
po

sit
ing

 h
as

 b
ee

n 
ap

pli
ed

. 

 
Th

er
e 

is
 a

 l
ow

 t
o 

m
od

er
at

e 
le

ve
l 

of
 g

eo
lo

gi
ca

l 
st

ru
ct

ur
al

 c
om

pl
ex

ity
 a

t 
M

id
dl

em
ou

nt
, 

th
er

ef
or

e,
 r
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 c
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 d
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 d
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 C
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 p
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 c
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n 
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 C
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g 
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y 
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r p
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g 
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d 
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le 
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at
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e 

M
id

dl
em

ou
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 d
ep
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e 

ce
nt

ra
l r
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l C
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 re
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 b
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 d
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at
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 d
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 d
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t d
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 c
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at
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 m
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 d

rill
 

ho
les

: 
- 

ea
sti

ng
 a

nd
 n

or
th

ing
 o

f t
he

 d
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l b
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 d

at
ab

as
e.

 

 
Th

e 
Is

is
 d

at
ab

as
e 

as
so

ci
at

ed
 w

ith
 t

he
 2

01
8 

V
ul

ca
n 

m
od

el
 c
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 d
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 C
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 d
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at
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 d
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l o
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t m
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t c
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he
 d

at
a 

w
as

 c
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f b
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 m
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at
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r m
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at
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nd

 cu
t-o

ff 
gr

ad
es

 
ar

e 
us

ua
lly

 M
at

er
ial

 a
nd

 sh
ou

ld 
be

 st
at

ed
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s o
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lts
, t

he
 p

ro
ce

du
re

 u
se

d 
fo

r s
uc

h 
ag

gr
eg

at
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 b
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f m
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 c
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 c
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 re
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 c
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 c
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t c
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 b
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 d
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 c
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 re
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is

 n
ot

 a
 s

ta
nd

ar
d 

re
po

rti
ng

 p
ra

ct
ic

e 
fo

r C
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 p
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 m
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ra
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l b
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 p
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 d
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 d
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at
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 b
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f c
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ra
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 d
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 b
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 p
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at
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C
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ra
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 b
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rth
er

 w
or

k (
eg

 te
sts

 
fo

r l
at

er
al 

ex
te

ns
ion

s o
r d

ep
th

 e
xte

ns
ion

s o
r l

ar
ge

-s
ca

le 
ste

p-
ou

t d
rill

ing
). 

 
Di

ag
ra

m
s c

lea
rly

 h
igh

lig
ht

ing
 th

e 
ar

ea
s o

f p
os

sib
le 

ex
te

ns
ion

s, 
inc

lud
ing

 th
e 

m
ain

 g
eo

log
ica

l in
te

rp
re

ta
tio

ns
 

an
d 

fu
tu

re
 d

rill
ing

 a
re

as
, p

ro
vid

ed
 th

is 
inf

or
m

at
ion

 is
 n

ot
 

co
m

m
er

cia
lly

 se
ns

itiv
e.

 

 
Su

ffi
ci

en
t w

or
k 

ha
s 

be
en

 c
om

pl
et

ed
 to

 e
st

ab
lis

h 
se

am
 c

on
tin

ui
ty

 in
 th

e 
pl

an
ne

d 
LO

M
 a

re
a.

 

 
Pr

e-
pr

od
uc

tio
n 

dr
ill

in
g 

is
 c

om
pl

et
ed

 t
o 

m
ai

nt
ai

n 
a 

tw
o 

ye
ar

 g
ap

 i
n 

ad
va

nc
e 

of
 m

in
e 

pr
od

uc
tio

n.
 

 
Ad

di
tio

na
l 

dr
ill

in
g 

w
ill 

be
 r

eq
ui

re
d 

to
 t

es
t 

th
e 

w
ea

th
er

in
g 

af
fe

ct
s 

fo
r 

pr
op

os
ed

 o
pe

n 
cu

t 
R

es
ou

rc
e 

to
 th

e 
no

rth
 o

f t
he

 c
ur

re
nt

 o
pe

n 
cu

t m
in

e.
  T

hi
s 

m
ay

 a
ss

is
t i

nc
re

as
e 

R
es

ou
rc

es
 fo

r 
fu

tu
re

 re
po

rti
ng

. 

 
Ad

di
tio

na
l e

xp
lo

ra
tio

n 
re

qu
ire

 to
 m

or
e 

ac
cu

ra
te

ly
 d

ef
in

e 
th

e 
po

si
tio

n 
an

d 
ge

om
et

ry
 o

f t
he

 
Je

llin
ba

h 
fa

ul
t. 

Th
is

 w
ill

 a
ls

o 
as

si
st

 w
ith

 d
ef

in
in

g 
th

e 
pi

nc
h-

ou
t 

of
 t

he
 M

id
dl

em
ou

nt
 s

ea
m

 
w

hi
ch

 is
 c

ur
re

nt
ly

 o
cc

ur
rin

g 
ag

ai
ns

t t
he

 fa
ul

t. 

 
Ad

di
tio

na
l 

co
re

 d
ril

lin
g 

to
 r

ed
uc

e 
th

e 
sp

ac
in

g 
be

tw
ee

n 
co

re
 h

ol
es

 w
ill 

as
si

st
 i

nc
re

as
e 

co
nf

id
en

ce
 in

 th
e 

R
es

ou
rc

e 

 
Fu

rth
er

 fa
ul

t d
el

in
ea

tio
n 

dr
ill

in
g 

or
 2

D
 s

ei
sm

ic
 s

ur
ve

ys
 fo

r s
tru

ct
ur

al
 in

te
rp

re
ta

tio
n.

 

Se
ct

io
n 

3 E
st

im
at

io
n 

an
d 

Re
po

rti
ng

 o
f M

in
er

al 
Re

so
ur

ce
s 

(C
rit

er
ia

 li
st

ed
 in

 s
ec

tio
n 

1,
 a

nd
 w

he
re

 re
le

va
nt

 in
 s

ec
tio

n 
2,

 a
ls

o 
ap

pl
y 

to
 th

is
 s

ec
tio

n.
) 

C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

Da
ta

ba
se

 
int

eg
rit

y 
  

M
ea

su
re

s t
ak

en
 to

 e
ns

ur
e 

th
at

 d
at

a 
ha

s n
ot

 b
ee

n 
co

rru
pt

ed
 b

y, 
fo

r e
xa

m
ple

, t
ra

ns
cr

ipt
ion

 o
r k

ey
ing

 e
rro

rs
, 

be
tw

ee
n 

its
 in

itia
l c

oll
ec

tio
n 

an
d 

its
 u

se
 fo

r M
ine

ra
l 

Re
so

ur
ce

 e
sti

m
at

ion
 p

ur
po

se
s. 

 
Da

ta
 va

lid
at

ion
 p

ro
ce

du
re

s u
se

d.
 

 
G

eo
lo

gi
ca

l d
at

a 
fo

r M
id

dl
em

ou
nt

 is
 s

to
re

d 
in

 P
ea

bo
dy

’s
 in

te
rn

al
 d

at
a 

m
an

ag
em

en
ts

 s
ys

te
m

 
“T

as
k 

M
an

ag
er

”. 
 

 
Ta

sk
 M

an
ag

er
 s

to
re

s 
th

e 
fo

llo
w

in
g 

da
ta

 ty
pe

s:
 

- 
C

ol
la

r s
ur

ve
y;

 
- 

Li
th

ol
og

y;
 

- 
G

eo
ph

ys
ic

s;
 a

nd
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

- 
C

oa
l q

ua
lit

y 
da

ta
. 

 
C

or
e 

an
d 

ch
ip

 s
am

pl
e 

ph
ot

og
ra

ph
s 

ar
e 

st
or

ed
 s

ep
ar

at
el

y 
on

 a
 s

er
ve

r. 

 
Ex

pl
or

at
io

n 
da

ta
 is

 d
at

a 
en

te
re

d 
in

to
 T

as
k 

M
an

ag
er

 w
hi

ch
 c

on
ta

in
s 

va
lid

at
io

n 
an

d 
ot

he
r 

bu
si

ne
ss

 ru
le

s 
to

 e
ns

ur
e 

on
ly

 a
cc

ep
ta

bl
e 

co
de

s 
ar

e 
en

te
re

d.
 

 
C

oa
l q

ua
lit

y 
da

ta
 is

 lo
ad

ed
 d

ire
ct

ly
 in

to
 T

as
k 

M
an

ag
er

 fr
om

 la
bo

ra
to

ry
 e

xc
el

 s
pr

ea
ds

he
et

s 
ba

se
d 

on
 th

e 
te

m
pl

at
e 

co
nt

ai
ni

ng
 th

e 
re

qu
es

ts
 fo

r a
na

ly
si

s.
  

 
C

oa
l q

ua
lit

y 
da

ta
 is

 v
al

id
at

ed
 a

cc
or

da
nt

 to
 ru

le
s 

w
hi

ch
 in

cl
ud

e:
 

- 
pr

ox
im

at
e 

da
ta

 m
us

t a
dd

 to
 1

00
%

; 
- 

ac
ce

pt
ab

le
 ra

ng
es

; a
nd

 
- 

th
e 

su
m

 o
f d

en
si

ty
 fr

ac
tio

ns
 m

us
t s

um
 to

 th
e 

ra
w

 m
as

s.
 

 
Th

e 
or

ig
in

al
 d

at
a 

re
co

rd
ed

 b
y 

th
e 

ge
ol

og
is

t a
nd

 s
up

pl
ie

d 
by

 th
e 

la
bo

ra
to

ry
 is

 re
ta

in
ed

 a
s 

a 
ra

w
 fi

le
 a

nd
 b

ac
ke

d 
up

. S
ub

se
qu

en
t u

pg
ra

de
s 

to
 g

eo
lo

gi
ca

l d
at

a 
in

 V
ul

ca
n/

Is
is

 a
re

 m
ad

e 
in

 
th

e 
co

pi
es

 o
f t

he
 o

rig
in

al
 d

at
a.

 

 
Th

e 
lit

ho
lo

gy
 d

at
a 

is
 c

or
re

ct
ed

 to
 g

eo
ph

ys
ic

s.
 

 
Th

e 
da

ta
 is

 re
vi

ew
ed

 b
y 

a 
Se

ni
or

 G
eo

lo
gi

st
. 

 
Th

e 
da

ta
 u

pl
oa

de
d 

in
to

 th
e 

Is
is

 d
at

ab
as

e 
pr

io
r t

o 
ge

ol
og

ic
al

 m
od

el
lin

g.
 

 
Th

e 
bo

re
ho

le
s 

ar
e 

ch
ec

ke
d 

by
 th

e 
R

es
ou

rc
e 

G
eo

lo
gi

st
 d

ur
in

g 
th

e 
m

od
el

lin
g 

pr
oc

es
s.

 

Si
te

 vi
sit

s 
 

Co
m

m
en

t o
n 

an
y s

ite
 vi

sit
s u

nd
er

ta
ke

n 
by

 th
e 

Co
m

pe
te

nt
 P

er
so

n 
an

d 
th

e 
ou

tco
m

e 
of

 th
os

e 
vis

its
. 

 
If 

no
 si

te
 vi

sit
s h

av
e 

be
en

 u
nd

er
ta

ke
n 

ind
ica

te
 w

hy
 th

is 
is 

th
e 

ca
se

. 

 
A 

si
te

 v
is

it 
w

as
 u

nd
er

ta
ke

n 
by

 th
e 

C
om

pe
te

nt
 P

er
so

n 
in

 A
pr

il 
20

18
. T

he
 o

ut
co

m
e 

of
 th

e 
si

te
 

vi
si

t 
w

as
 t

o 
be

tte
r 

un
de

rs
ta

nd
 o

f 
th

e 
lo

ca
tio

n,
 g

eo
lo

gi
ca

l 
da

ta
, 

en
vi

ro
nm

en
t 

an
d 

si
te

 
pr

oc
ed

ur
es

. 

 
Th

e 
C

om
pe

te
nt

 P
er

so
n 

is
 fa

m
ilia

r w
ith

 th
e 

st
yl

e 
of

 th
e 

M
id

dl
em

ou
nt

 R
es

ou
rc

e.
  

 
R

PM
 h

as
 s

pe
nt

 ti
m

e 
in

 d
is

cu
ss

io
n 

w
ith

 M
r. 

St
ua

rt 
W

hy
te

 w
ho

 is
 th

e 
Ya

nc
oa

l C
om

pe
te

nt
 

Pe
rs

on
; 

an
d 

M
r. 

G
re

g 
Jo

ne
s 

w
ho

 i
s 

th
e 

C
om

pe
te

nt
 P

er
so

n 
fo

r 
Pe

ab
od

y 
fo

r 
ad

di
tio

na
l 

un
de

rs
ta

nd
in

g 
of

 th
e 

R
es

ou
rc

e.
 

Ge
olo

gic
al 

int
er

pr
et

at
ion

 
 

Co
nf

ide
nc

e 
in 

(o
r c

on
ve

rs
ely

, t
he

 u
nc

er
ta

int
y o

f )
 th

e 
ge

olo
gic

al 
int

er
pr

et
at

ion
 o

f t
he

 m
ine

ra
l d

ep
os

it. 
 

Na
tu

re
 o

f t
he

 d
at

a 
us

ed
 a

nd
 o

f a
ny

 a
ss

um
pt

ion
s m

ad
e.

 
 

Th
e 

ef
fe

ct,
 if 

an
y, 

of
 a

lte
rn

at
ive

 in
te

rp
re

ta
tio

ns
 o

n 
M

ine
ra

l R
es

ou
rc

e 
es

tim
at

ion
. 

 
Th

e 
us

e 
of

 g
eo

log
y i

n 
gu

idi
ng

 a
nd

 co
nt

ro
llin

g 
M

ine
ra

l 
Re

so
ur

ce
 e

sti
m

at
ion

. 
 

Th
e 

fa
cto

rs
 a

ffe
cti

ng
 co

nt
inu

ity
 b

ot
h 

of
 g

ra
de

 a
nd

 
ge

olo
gy

. 

 
D

et
ai

le
d 

co
al

 p
ly

 lo
gg

in
g 

is
 c

om
pl

et
ed

 b
y 

ge
ol

og
ic

al
 lo

gg
in

g 
of

 o
pe

n 
an

d 
fu

lly
 c

or
ed

 h
ol

es
 

su
pp

or
te

d 
by

 g
eo

ph
ys

ic
al

 lo
g 

da
ta

.  

 
C

oa
l s

ea
m

 a
nd

 p
ly

 c
or

re
la

tio
n 

ar
e 

re
la

tiv
el

y 
si

m
pl

e 
w

he
re

 d
ril

l s
pa

ci
ng

 is
 a

de
qu

at
e 

an
d 

ar
e 

su
ffi

ci
en

t t
o 

es
ta

bl
is

h 
th

e 
st

ru
ct

ur
al

 th
ic

ke
ni

ng
 o

f s
ea

m
s,

 a
nd

 s
tru

ct
ur

al
 d

is
lo

ca
tio

n 
du

e 
to

 
fa

ul
tin

g.
 

 
Th

e 
co

al
 s

ea
m

s 
of

 t
he

 R
an

ga
l 

C
oa

l 
M

ea
su

re
s 

at
 M

id
dl

em
ou

nt
, 

na
m

el
y 

in
 d

es
ce

nd
in

g 
st

ra
tig

ra
ph

ic
 o

rd
er

: 

- 
M

id
dl

em
ou

nt
 s

ea
m

; 
- 

Tr
al

ee
 s

ea
m

; a
nd
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

- 
Pi

sc
es

 s
ea

m
. 

 
Al

l c
oa

l s
ea

m
s 

ha
ve

 u
ni

qu
e 

ge
op

hy
si

ca
l s

ig
na

tu
re

s 
th

at
 e

na
bl

es
 s

ea
m

 c
or

re
la

tio
ns

 to
 b

e 
m

ad
e 

co
ns

is
te

nt
ly

 a
nd

 c
on

fid
en

tly
. 

 
Th

e 
Pi

sc
es

 s
ea

m
 is

 u
nd

er
la

in
 b

y 
th

e 
Ya

rr
ab

ee
 T

uf
f w

hi
ch

 is
 a

 b
as

in
 w

id
e 

m
ar

ke
r 

in
te

rv
al

 
an

d 
ca

n 
be

 u
se

d 
to

 p
ro

vi
de

 s
tra

tig
ra

ph
ic

 a
ss

ur
an

ce
 to

 th
e 

se
am

 p
ic

ks
. 

 
O

th
er

 m
ar

ke
rs

 u
se

d 
to

 a
ss

is
t w

ith
 s

ea
m

 id
en

tif
ic

at
io

n 
at

 M
id

dl
em

ou
nt

 in
cl

ud
e:

 

- 
ty

pi
ca

l s
ea

m
 th

ic
kn

es
s 

an
d 

ge
op

hy
si

ca
l s

ig
na

tu
re

s 
of

 th
e 

se
am

s;
 

- 
in

te
rb

ur
de

n 
th

ic
kn

es
s 

ch
ar

ac
te

ris
tic

s;
 a

nd
 

- 
ga

m
m

a 
re

sp
on

se
 o

f t
he

 s
ea

m
 in

te
rv

al
s.

 
Di

m
en

sio
ns

 
 

Th
e 

ex
te

nt
 a

nd
 va

ria
bil

ity
 o

f t
he

 M
ine

ra
l R

es
ou

rc
e 

ex
pr

es
se

d 
as

 le
ng

th
 (a

lon
g 

str
ike

 o
r o

th
er

wi
se

), 
pla

n 
wi

dt
h,

 a
nd

 d
ep

th
 b

elo
w 

su
rfa

ce
 to

 th
e 

up
pe

r a
nd

 lo
we

r 
lim

its
 o

f t
he

 M
ine

ra
l R

es
ou

rc
e.

 

 
Th

e 
M

id
dl

em
ou

nt
 d

ep
os

it 
is

 a
pp

ro
xi

m
at

el
y 

7 
km

 in
 s

tri
ke

 le
ng

th
 (n

or
th

-n
or

th
w

es
t),

 a
nd

 2
 k

m
 

w
id

e 
(e

as
t-w

es
t).

   

 
C

oa
l R

es
ou

rc
es

 c
om

m
en

ce
s 

at
 t

he
 s

ub
cr

op
 li

ne
 in

 t
he

 w
es

t 
of

 t
he

 d
ep

os
it,

 a
nd

 e
xt

en
ds

 
to

w
ar

ds
 th

e 
Je

lli
nb

ah
 fa

ul
t, 

w
hi

ch
 b

ou
nd

s 
th

e 
ea

st
 o

f t
he

 d
ep

os
it.

  R
es

ou
rc

e 
es

tim
at

io
ns

 a
re

 
lim

ite
d 

to
 5

0 
m

 w
es

t o
f t

he
 J

el
lin

ba
h 

fa
ul

t. 

 
R

es
ou

rc
e 

es
tim

at
es

 a
re

 e
xc

lu
si

ve
 o

f m
in

ed
 c

oa
l a

t M
id

dl
em

ou
nt

. 

 
O

nl
y 

co
al

 le
ss

 th
an

 3
7%

 (a
d)

 ra
w

 a
sh

 h
as

 b
ee

n 
co

ns
id

er
ed

 fo
r R

es
ou

rc
e 

es
tim

at
io

ns
, b

as
ed

 
on

 th
e 

lim
its

 u
se

d 
by

 M
id

dl
em

ou
nt

 C
H

P
P 

op
er

at
or

s.
 

 
O

pe
n 

cu
t 

C
oa

l 
R

es
ou

rc
es

 c
om

m
en

ce
 b

el
ow

 t
he

 b
as

e 
of

 w
ea

th
er

in
g,

 w
hi

ch
 a

ve
ra

ge
s 

40
-4

5 
m

 a
cr

os
s 

th
e 

de
po

si
t. 

 
Th

e 
m

in
im

um
 m

in
in

g 
th

ic
kn

es
s 

fo
r f

re
sh

 c
oa

l i
s 

0.
30

 m
. 

 
Po

te
nt

ia
l o

pe
n 

cu
t C

oa
l R

es
ou

rc
es

 h
av

e 
be

en
 e

st
im

at
ed

 to
 a

 d
ep

th
 o

f 2
80

 m
, a

nd
 a

ll 
co

al
 

do
w

n 
to

 th
e 

flo
or

 o
f t

he
 P

is
ce

s 
U

pp
er

 s
ea

m
 to

 w
ith

in
 a

 5
0 

m
 b

uf
fe

r 
fro

m
 th

e 
un

de
rg

ro
un

d 
m

in
in

g 
ar

ea
. 

 
To

 th
e 

ea
st

 o
f t

he
 o

pe
n 

cu
t, 

hi
gh

w
al

l m
in

in
g 

is
 p

la
nn

ed
 in

 th
e 

P
is

ce
s 

U
pp

er
 s

ea
m

 u
nt

il 
th

e 
50

 m
 b

uf
fe

r f
ro

m
 th

e 
Je

llin
ba

h 
fa

ul
t. 

 T
hi

s 
zo

ne
 is

 5
0-

15
0 

m
 w

id
e,

 a
nd

 is
 c

on
tro

lle
d 

by
 th

e 
lo

ca
tio

n 
of

 th
e 

Je
llin

ba
h 

fa
ul

t. 
Th

is
 s

ec
tio

n 
of

 c
oa

l h
as

 n
ot

 b
ee

n 
in

cl
ud

ed
 in

 th
e 

R
es

ou
rc

e 
es

tim
at

e.
 

 
So

ut
h 

of
 t

he
 c

ur
re

nt
 M

id
dl

em
ou

nt
 C

oa
l o

pe
n 

cu
t 

m
in

e,
 a

 p
ro

po
se

d 
un

de
rg

ro
un

d 
ar

ea
 is

 
lim

ite
d 

to
 th

e 
M

id
dl

em
ou

nt
 s

ea
m

 (c
oa

le
sc

ed
 p

lie
s 

of
 M

LT
 a

nd
 M

LB
) 

an
d 

th
e 

Pi
sc

es
 U

pp
er

 
se

am
 (c

oa
le

sc
ed

 p
lie

s 
of

 P
U

T,
 P

U
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 o
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 p
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 p
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el

 to
 re

po
rt 

re
so

ur
ce

s)
; t

en
ur

e 
is

 th
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 b
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 C
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r p
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r b
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 b
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at
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t o
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 p
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 m
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 d
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 d
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s c
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f c
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 m
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 p
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at
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s m
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f b
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f d
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 d
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k m
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 b
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s b
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 m
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 b
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at
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at
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 b
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 d
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 d
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 m
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 c
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 c

oa
l q

ua
lit

y 
m

od
el

lin
g 

cr
ea

te
d 

w
ith

 a
 1

00
x1

00
 m

 m
es

h 
si

ze
. 

Th
e 

m
es

h 
si

ze
s 

w
er

e 
se

le
ct

ed
 t

o 
ac

hi
ev

e 
th

e 
m

os
t 

re
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 m
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 d
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t p
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 b
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 o
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 b
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 b
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ra
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 c
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t d
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 c
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 d
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 c
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at
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w

er
e 

de
ve

lo
pe

d 
us

in
g 

in
ve

rs
e 

di
st

an
ce

 
m

od
el

lin
g 

in
te

rp
ol

at
io

n,
 to

 th
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 d
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 b
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at
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at
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ra
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ra
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 b
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 p
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ad
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s o

r p
re

dic
tio

ns
 re

ga
rd

ing
 

m
et

all
ur

gic
al 

am
en

ab
ilit

y. 
It 

is 
alw

ay
s n

ec
es

sa
ry

 a
s p

ar
t 

of
 th

e 
pr

oc
es

s o
f d

et
er

m
ini

ng
 re

as
on

ab
le 

pr
os

pe
cts

 fo
r 

ev
en

tu
al 

ec
on

om
ic 

ex
tra

cti
on

 to
 co

ns
ide

r p
ot

en
tia

l 
m

et
all

ur
gic

al 
m

et
ho

ds
, b

ut
 th

e 
as

su
m

pt
ion

s r
eg

ar
din

g 
m

et
all

ur
gic

al 
tre

at
m

en
t p

ro
ce

ss
es

 a
nd

 p
ar

am
et

er
s m

ad
e 

wh
en

 re
po

rti
ng

 M
ine

ra
l R

es
ou

rc
es

 m
ay

 n
ot

 a
lw

ay
s b

e 
rig

or
ou

s. 
W

he
re

 th
is 

is 
th

e 
ca

se
, t

his
 sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
ba

sis
 o

f t
he

 m
et

all
ur

gic
al 

as
su

m
pt

ion
s m

ad
e.

 

 
M

id
dl

em
ou

nt
 C

oa
l h

as
 a

 s
ix

 y
ea

r h
is

to
ry

 o
f w

as
hp

la
nt

 p
er

fo
rm

an
ce

 d
at

a 
av

ai
la

bl
e.

 

 
Th

e 
M

id
dl

em
ou

nt
 C

H
P

P 
co

ns
is

ts
 o

f i
nd

us
try

 s
ta

nd
ar

d 
se

pa
ra

tio
n 

eq
ui

pm
en

t s
uc

h 
as

: 

- 
D

e-
sl

im
in

g 
sc

re
en

; 
- 

D
en

se
 m

ed
ia

 c
yc

lo
ne

s;
 

- 
Sp

ira
ls

; a
nd

 
- 

Fr
ot

h 
flo

ta
tio

n.
 

 
Th

e 
M

id
dl

em
ou

nt
 C

H
P

P 
is

 a
 7

00
 t

ph
 s

in
gl

e 
st

ag
e 

pl
an

t 
w

ith
 t

w
o 

pr
od

uc
t 

co
al

 h
an

dl
in

g 
sy

st
em

s.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
W

as
ha

bi
lit

y 
te

st
in

g 
is

 
pe

rfo
rm

ed
 

on
 

10
0 

m
m

 
di

am
et

er
 

co
re

 
to

 
es

tim
at

e 
th

e 
co

al
s 

pe
rfo

rm
an

ce
 in

 th
e 

C
H

P
P.

 

 
C

oa
l s

am
pl

es
 a

re
 c

ru
sh

ed
 to

 1
2.

5 
m

m
, a

nd
 fl

oa
t s

in
k 

te
st

in
g 

is
 p

er
fo

rm
ed

 o
n 

th
e 

fo
llo

w
in

g 
se

pa
ra

tio
n 

de
ns

iti
es

: 

- 
F1

.3
0;

 
- 

F1
.4

0;
 

- 
F1

.5
0;

 
- 

F1
.6

0;
 

- 
F1

.7
0;

 
- 

F1
.8

0;
 a

nd
 

- 
F2

.0
0.

 
 

C
le

an
 c

oa
l c

om
po

si
te

s 
ar

e 
pr

ep
ar

ed
 a

nd
 te

st
ed

 fo
r 

co
ki

ng
 a

nd
 P

C
I p

ar
am

et
er

s,
 fo

llo
w

in
g 

ac
ce

pt
ed

 in
du

st
ry

 p
ra

ct
ic

e 
fo

r m
et

al
lu

rg
ic

al
 c

oa
l. 

 
M

id
dl

em
ou

nt
 C

oa
l c

ur
re

nt
ly

 p
ro

du
ce

s 
bo

th
 c

ok
in

g 
an

d 
P

C
I c

oa
l p

ro
du

ct
s,

 w
hi

ch
 r

eq
ui

re
s 

be
ne

fic
ia

tio
n 

in
 th

e 
C

H
P

P.
 

 
Pr

od
uc

ts
 a

re
 d

et
er

m
in

ed
 b

as
ed

 o
n 

th
ei

r 
co

al
 q

ua
lit

y.
 T

he
 M

LT
 s

ea
m

s 
an

d 
th

e 
+1

6 
m

m
 

fra
ct

io
n 

of
 th

e 
TL

2 
an

d 
PU

 s
ea

m
s 

ar
e 

w
as

he
d 

to
 a

 P
C

I p
ro

du
ct

. T
he

 M
LB

 s
ea

m
 a

nd
 th

e 
 

-1
6 

m
m

 fr
ac

tio
n 

fro
m

 T
L2

 a
nd

 P
U

 s
ea

m
s 

is
 w

as
he

d 
to

 a
 s

em
i h

ar
d 

co
ki

ng
 c

oa
l. 

En
vir

on
m

en
ta

l 
fa

cto
rs

 o
r 

as
su

m
pt

ion
s 

 
As

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 p

os
sib

le 
wa

ste
 a

nd
 

pr
oc

es
s r

es
idu

e 
dis

po
sa

l o
pt

ion
s. 

It 
is 

alw
ay

s n
ec

es
sa

ry
 

as
 p

ar
t o

f t
he

 p
ro

ce
ss

 o
f d

et
er

m
ini

ng
 re

as
on

ab
le 

pr
os

pe
cts

 fo
r e

ve
nt

ua
l e

co
no

m
ic 

ex
tra

cti
on

 to
 co

ns
ide

r 
th

e 
po

te
nt

ial
 e

nv
iro

nm
en

ta
l im

pa
cts

 o
f t

he
 m

ini
ng

 a
nd

 
pr

oc
es

sin
g 

op
er

at
ion

. W
hil

e 
at

 th
is 

sta
ge

 th
e 

de
te

rm
ina

tio
n 

of
 p

ot
en

tia
l e

nv
iro

nm
en

ta
l im

pa
cts

, 
pa

rti
cu

lar
ly 

fo
r a

 g
re

en
fie

lds
 p

ro
jec

t, 
m

ay
 n

ot
 a

lw
ay

s b
e 

we
ll a

dv
an

ce
d,

 th
e 

sta
tu

s o
f e

ar
ly 

co
ns

ide
ra

tio
n 

of
 th

es
e 

po
te

nt
ial

 e
nv

iro
nm

en
ta

l im
pa

cts
 sh

ou
ld 

be
 re

po
rte

d.
 

W
he

re
 th

es
e 

as
pe

cts
 h

av
e 

no
t b

ee
n 

co
ns

ide
re

d 
th

is 
sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
en

vir
on

m
en

ta
l a

ss
um

pt
ion

s m
ad

e.
 

 
C

ur
re

nt
 o

pe
ra

tio
ns

 a
re

 c
on

du
ct

ed
 u

nd
er

 a
n 

ap
pr

ov
ed

 e
nv

iro
nm

en
ta

l a
ut

ho
rit

y 
(E

A)
.  

 
Al

l 
R

es
ou

rc
es

 a
re

 w
ith

in
 m

in
in

g 
le

as
es

. 
N

o 
is

su
es

 a
re

 e
xp

ec
te

d 
th

at
 w

ou
ld

 i
m

pa
ct

 t
he

 
R

es
ou

rc
e 

es
tim

at
e.

 

 
R

e-
al

ig
nm

en
t o

f R
op

er
 C

re
ek

 is
 re

qu
ire

d 
to

 c
om

pl
et

e 
th

e 
fu

ll 
ex

tra
ct

io
n 

of
 C

oa
l R

es
ou

rc
es

 
at

 th
e 

so
ut

he
rn

 e
nd

 o
f t

he
 p

it.
 

Bu
lk 

de
ns

ity
 

 
W

he
th

er
 a

ss
um

ed
 o

r d
et

er
m

ine
d.

 If
 a

ss
um

ed
, t

he
 b

as
is 

fo
r t

he
 a

ss
um

pt
ion

s. 
If 

de
te

rm
ine

d,
 th

e 
m

et
ho

d 
us

ed
, 

wh
et

he
r w

et
 o

r d
ry

, t
he

 fr
eq

ue
nc

y o
f t

he
 m

ea
su

re
m

en
ts,

 
th

e 
na

tu
re

, s
ize

 a
nd

 re
pr

es
en

ta
tiv

en
es

s o
f t

he
 sa

m
ple

s. 
 

Th
e 

bu
lk 

de
ns

ity
 fo

r b
ulk

 m
at

er
ial

 m
us

t h
av

e 
be

en
 

m
ea

su
re

d 
by

 m
et

ho
ds

 th
at

 a
de

qu
at

ely
 a

cc
ou

nt
 fo

r v
oid

 
sp

ac
es

 (v
ug

s, 
po

ro
sit

y, 
et

c)
, m

ois
tu

re
 a

nd
 d

iffe
re

nc
es

 

 
Th

e 
M

id
dl

em
ou

nt
 M

in
e 

ha
s 

be
en

 in
 o

pe
ra

tio
n 

si
nc

e 
20

11
. T

he
 d

en
si

ty
 o

f t
he

 c
oa

l a
nd

 it
s 

di
st

rib
ut

io
n 

w
ith

in
 th

e 
se

am
s 

ha
s 

be
en

 e
st

ab
lis

he
d.

 

 
M

os
t b

or
eh

ol
e 

sa
m

pl
es

 h
av

e 
tru

e 
re

la
tiv

e 
de

ns
ity

 a
na

ly
si

s.
 

 
Th

e 
in

 s
itu

 d
en

si
ty

 is
 e

st
im

at
ed

 u
si

ng
 la

bo
ra

to
ry

 a
ir 

dr
ie

d 
re

la
tiv

e 
de

ns
ity

 a
nd

 a
dj

us
te

d 
to

 in
 

si
tu

 d
en

si
ty

 u
si

ng
 th

e 
Pr

es
to

n 
S

an
de

rs
 m

et
ho

d 
us

in
g 

th
e 

as
su

m
ed

 in
 s

itu
 m

oi
st

ur
e 

of
 5

%
. 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

be
tw

ee
n 

ro
ck

 a
nd

 a
lte

ra
tio

n 
zo

ne
s w

ith
in 

th
e 

de
po

sit
. 

 
Di

sc
us

s a
ss

um
pt

ion
s f

or
 b

ulk
 d

en
sit

y e
sti

m
at

es
 u

se
d 

in 
th

e 
ev

alu
at

ion
 p

ro
ce

ss
 o

f t
he

 d
iffe

re
nt

 m
at

er
ial

s. 
Cl

as
sif

ica
tio

n 
 

Th
e 

ba
sis

 fo
r t

he
 cl

as
sif

ica
tio

n 
of

 th
e 

M
ine

ra
l R

es
ou

rc
es

 
int

o 
va

ry
ing

 co
nf

ide
nc

e 
ca

te
go

rie
s. 

 
W

he
th

er
 a

pp
ro

pr
iat

e 
ac

co
un

t h
as

 b
ee

n 
ta

ke
n 

of
 a

ll 
re

lev
an

t f
ac

to
rs

 (i
e 

re
lat

ive
 co

nf
ide

nc
e 

in 
to

nn
ag

e/
gr

ad
e 

es
tim

at
ion

s, 
re

lia
bil

ity
 o

f in
pu

t d
at

a,
 co

nf
ide

nc
e 

in 
co

nt
inu

ity
 o

f g
eo

log
y a

nd
 m

et
al 

va
lue

s, 
qu

ali
ty,

 q
ua

nt
ity

 
an

d 
dis

tri
bu

tio
n 

of
 th

e 
da

ta
). 

 
W

he
th

er
 th

e 
re

su
lt a

pp
ro

pr
iat

ely
 re

fle
cts

 th
e 

Co
m

pe
te

nt
 

Pe
rs

on
’s 

vie
w 

of
 th

e 
de

po
sit

. 

 
Th

e 
cl

as
si

fic
at

io
n 

of
 th

e 
C

oa
l R

es
ou

rc
es

 in
to

 v
ar

yi
ng

 c
on

fid
en

ce
 c

at
eg

or
ie

s 
is

 b
as

ed
 o

n 
a 

st
an

da
rd

is
ed

 p
ro

ce
ss

 o
f 

ut
ilis

in
g 

po
in

ts
 o

f o
bs

er
va

tio
n 

(P
oO

) 
ac

co
rd

in
g 

to
 th

ei
r 

re
lia

bi
lit

y.
 

Th
e 

Po
O

s 
ar

e 
us

ed
 t

o 
ca

te
go

ris
e 

qu
an

tit
y 

an
d 

qu
al

ity
 c

on
tin

ui
ty

 (
or

 b
ot

h)
 o

r 
su

pp
or

t 
co

nt
in

ui
ty

. 

 
R

es
ou

rc
e 

cl
as

si
fic

at
io

n 
is

 b
as

ed
 o

n 
th

e 
C

om
pe

te
nt

 P
er

so
n’

s 
co

nf
id

en
ce

 o
f 

th
e 

se
am

 
co

nt
in

ui
ty

 a
nd

 c
oa

l q
ua

lit
y 

va
ria

bi
lit

y 
w

ith
in

 d
ril

lh
ol

es
. 

 
Se

am
 c

on
tin

ui
ty

 is
 t

he
 k

ey
 p

ar
am

et
er

 in
 s

tru
ct

ur
al

ly
 c

om
pl

ex
 d

ep
os

its
, 

w
hi

ch
 d

riv
es

 t
he

 
dr

illh
ol

e 
sp

ac
in

g 
as

 w
el

l a
s 

th
e 

R
es

ou
rc

e 
cl

as
si

fic
at

io
n 

m
ad

e 
by

 th
e 

C
om

pe
te

nt
 P

er
so

n.
 

 
Th

e 
ov

er
ar

ch
in

g 
re

qu
ire

m
en

t 
fo

r 
th

e 
C

om
pe

te
nt

 P
er

so
n 

is
 t

ha
t 

se
am

 c
on

tin
ui

ty
 c

an
 b

e 
de

m
on

st
ra

te
d.

 

 
A 

Q
ua

nt
ity

 P
oO

 h
as

 th
e 

fo
llo

w
in

g 
at

tri
bu

te
s:

 

- 
op

en
 o

r c
or

ed
 h

ol
e;

 
- 

se
am

 i
nt

er
va

l 
ge

op
hy

si
ca

lly
 l

og
ge

d,
 o

r 
w

he
re

 g
eo

ph
ys

ic
al

 d
at

a 
is

 m
is

si
ng

 f
or

 a
 

se
am

(s
), 

it 
is

 u
p 

to
 th

e 
C

om
pe

te
nt

 P
er

so
n’

s 
di

sc
re

tio
n 

to
 d

et
er

m
in

e 
if 

th
e 

se
am

 le
ve

l 
an

d 
th

ic
kn

es
s 

is
 c

on
si

st
en

t w
ith

 n
ea

re
st

 n
ei

gh
bo

ur
 b

or
eh

ol
es

; a
nd

 
- 

re
lia

bl
e 

co
lla

r s
ur

ve
y.

 
 

A 
Q

ua
lit

y 
Po

O
 h

as
 th

e 
fo

llo
w

in
g 

at
tri

bu
te

s:
 

- 
co

re
d 

ho
le

; 
- 

lin
ea

r c
or

e 
re

co
ve

ry
 g

re
at

er
 th

an
 9

0%
; 

- 
re

lia
bl

e 
co

lla
r s

ur
ve

y;
 

- 
co

re
d 

ho
le

 in
 w

hi
ch

 1
00

%
 o

f t
he

 s
ea

m
 in

te
rv

al
 h

as
 b

ee
n 

co
re

d;
 

- 
se

am
 in

te
rv

al
 g

eo
ph

ys
ic

al
ly

 lo
gg

ed
; 

- 
if 

no
 g

eo
ph

ys
ic

s 
lo

g 
da

ta
 is

 a
va

ila
bl

e 
it 

is
 u

p 
to

 th
e 

C
om

pe
te

nt
 P

er
so

n’
s 

di
sc

re
tio

n 
to

 
de

te
rm

in
e 

if 
th

e 
se

am
 l

ev
el

 a
nd

 t
hi

ck
ne

ss
 i

s 
co

ns
is

te
nt

 w
ith

 n
ea

re
st

 n
ei

gh
bo

ur
 

bo
re

ho
le

s;
 a

nd
 

- 
ra

w
 c

oa
l a

sh
 (c

an
 b

e 
us

ed
 a

s 
a 

pr
ox

y 
fo

r r
el

at
iv

e 
de

ns
ity

 a
nd

 y
ie

ld
). 

 
Su

pp
or

t D
at

a 
fo

r P
oO

s 
ca

n 
in

cl
ud

e:
 

- 
In

-p
it 

m
ap

pi
ng

 d
at

a 
fo

r f
au

lts
 a

nd
 d

yk
es

; 
- 

Se
am

 fl
oo

r o
r r

oo
f s

ur
ve

y 
da

ta
; a

nd
 

- 
El

ev
at

io
ns

 fr
om

 in
te

rp
re

te
d 

2D
 s

ei
sm

ic
 s

ur
ve

ys
. 

 
Th

e 
ra

di
i o

f i
nf

lu
en

ce
 fo

r P
oO

s 
w

er
e 

de
te

rm
in

ed
 b

y 
co

ns
id

er
at

io
n 

of
 th

e 
fo

llo
w

in
g 

fo
r e

ac
h 

co
al

 p
ly

: 

– III-518 –



APPENDIX III  COMPETENT PERSON’S REPORT

 

C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

- 
se

am
 c

on
tin

ui
ty

; 
- 

va
ria

bi
lit

y 
of

 s
ea

m
 th

ic
kn

es
s;

 
- 

va
ria

bi
lit

y 
of

 in
te

rb
ur

de
n 

th
ic

kn
es

s;
 

- 
st

ru
ct

ur
al

 v
ar

ia
bi

lit
y;

 
- 

va
ria

bi
lit

y 
of

 c
oa

l q
ua

lit
y 

(p
ar

tic
ul

ar
ly

 ra
w

 a
sh

); 
an

d 
- 

re
vi

ew
 o

f t
he

 v
ar

ia
bi

lit
y 

of
 th

e 
ge

ol
og

y 
be

tw
ee

n 
bo

re
ho

le
s 

an
d 

th
e 

re
lia

bi
lit

y 
of

 b
or

eh
ol

e 
da

ta
. 

 
Th

e 
no

m
in

al
 P

oO
 s

pa
ci

ng
 a

nd
 ra

di
i o

f i
nf

lu
en

ce
 a

re
: 

- 
M

ea
su

re
d:

 5
00

 m
 a

pa
rt 

w
ith

 2
50

 m
 ra

di
i 

- 
In

di
ca

te
d:

 1
,0

00
 m

 a
pa

rt 
w

ith
 5

00
 m

 ra
di

i 
- 

In
di

ca
te

d:
 2

,0
00

 m
 a

pa
rt 

w
ith

 1
,0

00
 m

 ra
di

i 
 

Th
e 

C
om

pe
te

nt
 P

er
so

n 
is

 s
at

is
fie

d 
th

at
 th

e 
st

at
ed

 C
oa

l R
es

ou
rc

e 
cl

as
si

fic
at

io
n 

re
fle

ct
s 

th
e 

ge
ol

og
ic

al
 c

on
tro

ls
 in

te
rp
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 1

0 
m

 b
er

m
s 

ev
er

y 
12

 m
 v

er
tic

al
ly

 to
 g

iv
e 

ov
er

al
l s

lo
pe

 o
f a

pp
ro

xi
m

at
el

y 
35

°;
 

- 
25

 m
 b

er
m

 a
t t

op
 o

f f
re

sh
 P

er
m

ia
n;

 a
nd

 
- 

70
° 

sl
op

es
 is

 fr
es

h 
m

at
er

ia
l, 

25
 m

 b
er

m
 e

ve
ry

 5
0 

m
 v

er
tic

al
ly

. 
 

Th
e 

fo
llo

w
in

g 
m

in
in

g 
fa

ct
or

s 
ar

e 
ba

se
d 

on
 r

ec
on

ci
lia

tio
ns

 o
f p

ro
du

ct
io

n 
at

 th
e 

M
id

dl
em

ou
nt

 
m

in
e:

 

- 
m

in
im

um
 c

oa
l m

in
in

g 
th

ic
kn

es
s 

of
 0

.3
 m

; 
- 

co
al

 lo
ss

 o
f 0

.1
0 

m
 a

t t
he

 w
or

ki
ng

 s
ec

tio
n 

ro
of

 a
nd

 0
.0

5 
m

 a
t t

he
 w

or
ki

ng
 s

ec
tio

n 
flo

or
; 

- 
ed

ge
 lo

ss
 o

f 0
.2

0 
m

 a
pp

lie
d 

to
 th

e 
P

is
ce

s 
U

pp
er

 s
ea

m
; 

- 
Tr

al
ee

 lo
ss

 c
rit

er
ia

:  
 

w
as

te
d 

if 
pr

od
uc

t a
sh

 >
20

%
; 

 
w

as
te

d 
if 

th
in

 (<
0.

8m
) a

nd
 h

ig
h 

as
h 

(>
15

%
 a

sh
); 

an
d 

 
Ad

di
tio

na
l l

os
s 

of
 1

5%
 a

pp
lie

d 
w

he
n 

re
co

ve
re

d;
  

- 
ro

of
 a

nd
 fl

oo
r d

ilu
tio

n 
of

 0
.0

5 
m

 a
nd

 0
.1

0 
m

 re
sp

ec
tiv

el
y;

 
- 

ad
di

tio
na

l f
au

lt 
lo

ss
 o

f 1
%

 a
nd

 fa
ul

t d
ilu

tio
n 

of
 1

%
; 

- 
in

 s
itu

 m
oi

st
ur

e 
as

su
m

ed
 t

o 
be

 5
%

. 
R

O
M

 m
oi

st
ur

e 
is

 a
ss

um
ed

 t
o 

be
 6

%
. 

W
as

he
d 

m
oi

st
ur

e 
is

 a
ss

um
ed

 to
 b

e 
10

.5
%

; a
nd

 
- 

di
lu

tio
n 

as
su

m
ed

 to
 h

av
e 

an
 R

D
 o

f 2
.1

 a
nd

 a
sh

 o
f 8

0%
. 

 
In

fe
rr

ed
 R

es
ou

rc
es

 a
re

 n
ot

 in
cl

ud
ed

 in
 th

e 
es

tim
at

e 
of

 C
oa

l R
es

er
ve

s.
 M

in
or

 q
ua

nt
iti

es
 o

f 
In

fe
rr

ed
 R

es
ou

rc
es

 a
re

 in
cl

ud
ed

 in
 th

e 
LO

M
 P

la
n 

ho
w

ev
er

 R
PM

 a
nt

ic
ip

at
e 

th
at

 e
xc

lu
si

on
 o

f 
th

is
 c

oa
l w

ou
ld

 n
ot

 im
pa

ct
 o

n 
th

e 
ou

tc
om

es
 o

f t
he

 s
tu

dy
.  

 
Al

l n
ec

es
sa

ry
 in

fra
st

ru
ct

ur
e 

is
 in

 p
la

ce
 a

nd
 o

pe
ra

tio
na

l. 
Ex

is
tin

g 
ha

ul
 r

oa
ds

 w
ill 

ne
ed

 to
 b

e 
ex

te
nd

ed
 a

s 
th

e 
m

in
e 

ad
va

nc
es

.  

M
et

all
ur

gic
al 

fa
cto

rs
 o

r 
as

su
m

pt
ion

s 

 
Th

e 
m

et
all

ur
gic

al 
pr

oc
es

s p
ro

po
se

d 
an

d 
th

e 
ap

pr
op

ria
te

ne
ss

 o
f t

ha
t p

ro
ce

ss
 to

 th
e 

sty
le 

of
 

m
ine

ra
lis

at
ion

. 
 

W
he

th
er

 th
e 

m
et

all
ur

gic
al 

pr
oc

es
s i

s w
ell

-te
ste

d 
te

ch
no

log
y o

r n
ov

el 
in 

na
tu

re
. 

 
Th

e 
na

tu
re

, a
m

ou
nt

 a
nd

 re
pr

es
en

ta
tiv

en
es

s o
f 

m
et

all
ur

gic
al 

te
st 

wo
rk

 u
nd

er
ta

ke
n,

 th
e 

na
tu

re
 o

f t
he

 
m

et
all

ur
gic

al 
do

m
ain

ing
 a

pp
lie

d 
an

d 
th

e 
co

rre
sp

on
din

g 
m

et
all

ur
gic

al 
re

co
ve

ry
 fa

cto
rs

 a
pp

lie
d.

 
 

An
y a

ss
um

pt
ion

s o
r a

llo
wa

nc
es

 m
ad

e 
fo

r d
ele

te
rio

us
 

ele
m

en
ts.

 

 
Al

l R
O

M
 c

oa
l i

s 
w

as
he

d 
at

 M
id

dl
em

ou
nt

 to
 p

ro
du

ce
 tw

o 
pr

od
uc

t t
yp

es
. 

 
Th

e 
M

id
dl

em
ou

nt
 C

H
P

P
 i

s 
a 

70
0 

tp
h 

si
ng

le
 s

ta
ge

 p
la

nt
 w

ith
 t

w
o 

pr
od

uc
t 

co
al

 h
an

dl
in

g 
sy

st
em

s.
 T

he
 C

H
PP

 u
se

s 
in

du
st

ry
 s

ta
nd

ar
d 

te
ch

no
lo

gy
 a

nd
 is

 o
pe

ra
tin

g 
at

 h
ig

h 
av

ai
la

bi
lit

y.
  

 
Pr

od
uc

t y
ie

ld
s 

ar
e 

ba
se

d 
on

 w
as

h 
pl

an
t s

im
ul

at
io

ns
 a

nd
 s

up
po

rte
d 

by
 o

pe
ra

tin
g 

kn
ow

le
dg

e 
si

nc
e 

20
10

. 

 
Pr

od
uc

ts
 a

re
 d

et
er

m
in

ed
 b

as
ed

 o
n 

th
ei

r c
oa

l q
ua

lit
y.

 T
he

 M
LT

 s
ea

m
s 

an
d 

th
e 

+1
6 

m
m

 fr
ac

tio
n 

of
 th

e 
TL

2 
an

d 
PU

 s
ea

m
s 

ar
e 

w
as

he
d 

to
 a

 P
C

I p
ro

du
ct

. T
he

 M
LB

 s
ea

m
 a

nd
 th

e 
-1

6 
m

m
 

fra
ct

io
n 

fro
m

 T
L2

 a
nd

 P
U

 s
ea

m
s 

is
 w

as
he

d 
to

 a
 s

em
i h

ar
d 

co
ki

ng
 c

oa
l. 

 
Th

e 
op

er
at

io
na

l p
la

nt
 d

at
a 

su
pe

rs
ed

es
 b

ul
k 

sc
al

e 
te

st
 w

or
k.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
Th

e 
ex

ist
en

ce
 o

f a
ny

 b
ulk

 sa
m

ple
 o

r p
ilo

t s
ca

le 
te

st 
wo

rk
 

an
d 

th
e 

de
gr

ee
 to

 w
hic

h 
su

ch
 sa

m
ple

s a
re

 co
ns

ide
re

d 
re

pr
es

en
ta

tiv
e 

of
 th

e 
or

e 
bo

dy
 a

s a
 w

ho
le.

 
 

Fo
r m

ine
ra

ls 
th

at
 a

re
 d

ef
ine

d 
by

 a
 sp

ec
ific

at
ion

, h
as

 th
e 

or
e 

re
se

rv
e 

es
tim

at
ion

 b
ee

n 
ba

se
d 

on
 th

e 
ap

pr
op

ria
te

 
m

ine
ra

log
y t

o 
m

ee
t t

he
 sp

ec
ific

at
ion

s?
 

 
N

o 
al

lo
w

an
ce

 h
as

 b
ee

n 
m

ad
e 

fo
r d

el
et

er
io

us
 e

le
m

en
ts

. 

En
vir

on
m

en
ta

l 
 

Th
e 

sta
tu

s o
f s

tu
die

s o
f p

ot
en

tia
l e

nv
iro

nm
en

ta
l im

pa
cts

 
of

 th
e 

m
ini

ng
 a

nd
 p

ro
ce

ss
ing

 o
pe

ra
tio

n.
 D

et
ail

s o
f w

as
te

 
ro

ck
 ch

ar
ac

te
ris

at
ion

 a
nd

 th
e 

co
ns

ide
ra

tio
n 

of
 p

ot
en

tia
l 

sit
es

, s
ta

tu
s o

f d
es

ign
 o

pt
ion

s c
on

sid
er

ed
 a

nd
, w

he
re

 
ap

pli
ca

ble
, t

he
 st

at
us

 o
f a

pp
ro

va
ls 

fo
r p

ro
ce

ss
 re

sid
ue

 
sto

ra
ge

 a
nd

 w
as

te
 d

um
ps

 sh
ou

ld 
be

 re
po

rte
d.

 

 
Al

l n
ec

es
sa

ry
 a

pp
ro

va
ls

 a
re

 in
 p

la
ce

 fo
r t

he
 c

ur
re

nt
 m

in
in

g 
ar

ea
s 

at
 M

id
dl

em
ou

nt
. 

 
C

oa
rs

e 
re

je
ct

s 
is

 p
la

ce
d 

in
to

 o
pe

n 
cu

t w
as

te
 ro

ck
 d

um
ps

 in
pi

t. 

 
R

e-
al

ig
nm

en
t o

f R
op

er
 C

re
ek

 is
 re

qu
ire

d 
to

 c
om

pl
et

e 
th

e 
fu

ll 
ex

tra
ct

io
n 

of
 C

oa
l R

es
er

ve
s 

at
 

th
e 

so
ut

he
rn

 e
nd

 o
f t

he
 p

it.
 

In
fra

str
uc

tu
re

 
 

Th
e 

ex
ist

en
ce

 o
f a

pp
ro

pr
iat

e 
inf

ra
str

uc
tu

re
: a

va
ila

bil
ity

 o
f 

lan
d 

fo
r p

lan
t d

ev
elo

pm
en

t, 
po

we
r, 

wa
te

r, 
tra

ns
po

rta
tio

n 
(p

ar
tic

ula
rly

 fo
r b

ulk
 co

m
m

od
itie

s)
, la

bo
ur

, 
ac

co
m

m
od

at
ion

; o
r t

he
 e

as
e 

wi
th

 w
hic

h 
th

e 
inf

ra
str

uc
tu

re
 

ca
n 

be
 p

ro
vid

ed
, o

r a
cc

es
se

d.
 

 
Al

l t
he

 n
ec

es
sa

ry
 in

fra
st

ru
ct

ur
e 

is
 in

 p
la

ce
 a

nd
 o

pe
ra

tio
na

l f
or

 th
e 

cu
rr

en
t o

pe
ra

tio
n 

an
d 

is
 

su
ita

bl
e 

fo
r t

he
 c

ur
re

nt
 a

nd
 fu

tu
re

 p
ro

du
ct

io
n 

pr
oj

ec
tio

ns
.  

 
Ex

is
tin

g 
ha

ul
 ro

ad
s 

w
ill 

ne
ed

 to
 b

e 
ex

te
nd

ed
 a

s 
th

e 
m

in
e 

ad
va

nc
es

. 

Co
sts

 
 

Th
e 

de
riv

at
ion

 o
f, 

or
 a

ss
um

pt
ion

s m
ad

e,
 re

ga
rd

ing
 

pr
oje

cte
d 

ca
pit

al 
co

sts
 in

 th
e 

stu
dy

. 
 

Th
e 

m
et

ho
do

log
y u

se
d 

to
 e

sti
m

at
e 

op
er

at
ing

 co
sts

. 
 

Al
low

an
ce

s m
ad

e 
fo

r t
he

 co
nt

en
t o

f d
ele

te
rio

us
 e

lem
en

ts.
 

 
Th

e 
so

ur
ce

 o
f e

xc
ha

ng
e 

ra
te

s u
se

d 
in 

th
e 

stu
dy

. 
 

De
riv

at
ion

 o
f t

ra
ns

po
rta

tio
n 

ch
ar

ge
s. 

 
Th

e 
ba

sis
 fo

r f
or

ec
as

tin
g 

or
 so

ur
ce

 o
f t

re
at

m
en

t a
nd

 
re

fin
ing

 ch
ar

ge
s, 

pe
na

ltie
s f

or
 fa

ilu
re

 to
 m

ee
t 

sp
ec

ific
at

ion
, e

tc.
 

 
Th

e 
all

ow
an

ce
s m

ad
e 

fo
r r

oy
alt

ies
 p

ay
ab

le,
 b

ot
h 

Go
ve

rn
m

en
t a

nd
 p

riv
at

e.
 

 
Al

l m
aj

or
 in

fra
st

ru
ct

ur
e 

is
 in

 p
la

ce
. C

ap
ita

l f
or

ec
as

ts
 h

av
e 

be
en

 in
cl

ud
ed

 w
hi

ch
 re

pr
es

en
t t

he
 

gr
ow

th
 a

nd
 s

us
ta

in
in

g 
re

qu
ire

m
en

ts
 fo

r t
he

 c
om

pl
et

io
n 

of
 th

e 
LO

M
 p

la
n.

  

 
Al

l o
pe

ra
tin

g 
co

st
s 

ar
e 

ba
se

d 
on

 L
O

M
 p

la
nn

in
g 

es
tim

at
es

 p
ro

vi
de

d 
by

 Y
an

co
al

 a
nd

 h
av

e 
be

en
 re

vi
ew

ed
 b

y 
R

P
M

.  

 
C

ur
re

nt
 lo

ng
-te

rm
 e

xc
ha

ng
e 

ra
te

 a
ss

um
pt

io
ns

 w
er

e 
pr

ov
id

ed
 b

y 
Ya

nc
oa

l. 

 
Tr

an
sp

or
t c

ha
rg

es
 b

as
ed

 o
n 

ac
tu

al
 c

on
tra

ct
ed

 p
ric

es
 ta

ki
ng

 in
to

 a
cc

ou
nt

 e
xi

st
in

g 
Ta

ke
 o

r P
ay

 
ar

ra
ng

em
en

ts
. 

 
Q

LD
 s

ta
te

 g
ov

er
nm

en
t r

oy
al

tie
s 

ar
e 

in
cl

ud
ed

 in
 th

e 
es

tim
at

e.
 

 
R

PM
 re

vi
ew

ed
 a

ll 
co

st
s 

an
d 

th
ey

 a
re

 c
on

si
de

re
d 

re
as

on
ab

le
. 

Re
ve

nu
e 

fa
cto

rs
 

 
Th

e 
de

riv
at

ion
 o

f, 
or

 a
ss

um
pt

ion
s m

ad
e 

re
ga

rd
ing

 
re

ve
nu

e 
fa

cto
rs

 in
clu

din
g 

he
ad

 g
ra

de
, m

et
al 

or
 

co
m

m
od

ity
 p

ric
e(

s)
 e

xc
ha

ng
e 

ra
te

s, 
tra

ns
po

rta
tio

n 
an

d 
tre

at
m

en
t c

ha
rg

es
, p

en
alt

ies
, n

et
 sm

elt
er

 re
tu

rn
s, 

et
c. 

 
Th

e 
de

riv
at

ion
 o

f a
ss

um
pt

ion
s m

ad
e 

of
 m

et
al 

or
 

co
m

m
od

ity
 p

ric
e(

s)
, f

or
 th

e 
pr

inc
ipa

l m
et

als
, m

ine
ra

ls 
an

d 
co

-p
ro

du
cts

. 

 
Lo

ng
 te

rm
 p

ro
du

ct
 c

oa
l p

ric
in

g 
as

su
m

pt
io

ns
 h

av
e 

be
en

 p
ro

vi
de

d 
by

 Y
an

co
al

 M
ar

ke
tin

g 
an

d 
is

 b
as

ed
 o

n 
in

de
pe

nd
en

t t
hi

rd
 p

ar
ty

 re
se

ar
ch

 a
nd

 re
po

rti
ng

. 

 
Th

e 
re

ve
nu

e 
fa

ct
or

s 
ar

e 
co

ns
id

er
ed

 re
as

on
ab

le
 fo

r t
he

 p
ur

po
se

s 
of

 e
st

im
at

in
g 

R
es

er
ve

s.
 

M
ar

ke
t 

as
se

ss
m

en
t 

 
Th

e 
de

m
an

d,
 su

pp
ly 

an
d 

sto
ck

 si
tu

at
ion

 fo
r t

he
 p

ar
tic

ula
r 

co
m

m
od

ity
, c

on
su

m
pt

ion
 tr

en
ds

 a
nd

 fa
cto

rs
 lik

ely
 to

 
af

fe
ct 

su
pp

ly 
an

d 
de

m
an

d 
int

o 
th

e 
fu

tu
re

. 
 

A 
cu

sto
m

er
 a

nd
 co

m
pe

tito
r a

na
lys

is 
alo

ng
 w

ith
 th

e 

 
A 

M
ar

ke
tin

g 
St

ud
y 

ha
s 

no
t 

be
en

 r
ev

ie
w

ed
 h

ow
ev

er
 m

ar
ke

ts
 a

re
 w

el
l e

st
ab

lis
he

d 
fo

r 
th

e 
m

in
e’

s 
co

al
 p

ro
du

ct
s.

 T
he

 p
ro

je
ct

s 
ty

pi
ca

lly
 p

ro
du

ce
 u

p 
to

 fo
ur

 m
ai

n 
pr

od
uc

ts
: 

- 
Lo

w
 V

ol
at

ile
 P

C
I C

oa
l a

t 1
0.

5%
 a

sh
. 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

ide
nt

ific
at

ion
 o

f li
ke

ly 
m

ar
ke

t w
ind

ow
s f

or
 th

e 
pr

od
uc

t. 
 

Pr
ice

 a
nd

 vo
lum

e 
fo

re
ca

sts
 a

nd
 th

e 
ba

sis
 fo

r t
he

se
 

fo
re

ca
sts

. 
 

Fo
r i

nd
us

tri
al 

m
ine

ra
ls 

th
e 

cu
sto

m
er

 sp
ec

ific
at

ion
, t

es
tin

g 
an

d 
ac

ce
pt

an
ce

 re
qu

ire
m

en
ts 

pr
ior

 to
 a

 su
pp

ly 
co

nt
ra

ct.
 

- 
Se

m
i H

ar
d 

C
ok

in
g 

C
oa

l a
t 1

0.
0%

 a
sh

 a
nd

 C
SN

 o
f 6

. 
 

Ba
se

d 
up

on
 t

he
se

 p
ro

du
ct

s 
an

d 
sp

ec
ifi

ca
tio

ns
, 

R
PM

 a
nt

ic
ip

at
es

 n
o 

fo
re

se
ea

bl
e 

is
su

es
 in

 
de

m
an

d 
fo

r t
he

se
 p

ro
du

ct
s.

 

Ec
on

om
ic 

 
Th

e 
inp

ut
s t

o 
th

e 
ec

on
om

ic 
an

aly
sis

 to
 p

ro
du

ce
 th

e 
ne

t 
pr

es
en

t v
alu

e 
(N

PV
) i

n 
th

e 
stu

dy
, t

he
 so

ur
ce

 a
nd

 
co

nf
ide

nc
e 

of
 th

es
e 

ec
on

om
ic 

inp
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ra
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 C
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ra
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at
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 C
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 C
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ra
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t p
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r d
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r d
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 C
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 C
re

ek
 S

ea
m

  

– III-529 –



APPENDIX III  COMPETENT PERSON’S REPORT

 

C
rit

er
ia

 
JO

R
C

 C
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m
  

− 
Bl

ak
ef

ie
ld

 S
ea

m
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se
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 c
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 C
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r o
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 b
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ra
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 d
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 D
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at
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 m
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 d
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 d
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 d
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at
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 d
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 c
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 d
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 b
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 d
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 c

oa
l r

es
ou

rc
e 

ta
bl

e 
pr

es
en

te
d 

in
 th

is
 r

ep
or

t d
oe

s 
pr

es
en

t s
um

m
ar

y 
in

fo
rm

at
io

n 
(a

ve
ra

ge
 th

ic
kn

es
s,

 ra
w

 a
sh

, d
en

si
ty

) r
el

at
in

g 
to

 e
ac

h 
se

am
.  

 
Fo

r 
th

e 
pu

rp
os

es
 o

f 
m

od
el

lin
g,

 d
ril

l 
ho

le
s 

ha
ve

 b
ee

n 
as

su
m

ed
 a

s 
ve

rti
ca

l. 
H

ow
ev

er
, 

de
vi

at
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 d
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at
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at
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 d
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 b
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pr
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 m
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 p
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at
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 b
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 b
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 p
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ra
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 c
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 d
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 c
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 p
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e 
re

po
rti

ng
 o

f E
xp

lor
at

ion
 R

es
ult

s. 
 

If 
th

e 
ge

om
et

ry
 o

f t
he

 m
ine

ra
lis

at
ion

 w
ith

 re
sp

ec
t t

o 
th

e 
dr

ill 
ho

le 
an

gle
 is

 kn
ow

n,
 its

 n
at

ur
e 

sh
ou

ld 
be

 re
po

rte
d.

 
 

If 
it i

s n
ot

 kn
ow

n 
an

d 
on

ly 
th

e 
do

wn
 h

ole
 le

ng
th

s a
re

 
re

po
rte

d,
 th
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 b
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Figure 6 Coal Resources Ulan Seam, A1 Ply  
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Figure 7 Coal Resources Ulan Seam, WS1L 
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Figure 8 Coal Resources Ulan Seam, WS2 
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Figure 9 Coal Resources Ulan Seam, ELW and G Plies 
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Figure 1 Yarrabee East Cancer Resource Polygons 
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Figure 3 Yarrabee East Aries Resource Polygons 

20:1 Strip Ratio 
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Figure 5 Yarrabee East Castor Upper Resource Polygons 

20:1 Strip Ratio 
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Figure 7 Yarrabee East Castor Upper Resource Polygons 
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Figure 9 Yarrabee East Pollux Resource Polygons 
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Figure 11 Yarrabee East Orion Resource Polygons 
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Figure 13 Yarrabee East Pisces Resource Polygons 
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Figure 21 Domain 2 Cancer Resource Polygons 
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Figure 23 Domain 2 Aries Resource Polygons 
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Figure 25 Domain 2 Castor Lower Resource Polygons 
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Figure 27 Domain 2 Pollux Resource Polygons 
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Figure 29 Domain 2 Pisces Upper Resource Polygons 
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Figure 37 Domain 3 Pollux Resource Polygons 
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Figure 42 Domain 5 Pollux Resource Polygons 
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Figure 47 Domain 6 Pollux Resource Polygons 
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Figure 22 Duralie Mine Coal Resources Weismantel Seam 
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Figure 23 Duralie Mine Coal Resources Cheerup Seam 
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COMPETENT PERSON RESOURCE REPORT – GLOUCESTER COAL LTD (STRATFORD MINE, DURALIE MINE  
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Figure 24 Duralie Mine Coal Resources Clareval Seam (Upper and Main) 
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