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P
A
R
T
 
7
 
DI
D
 
THE
 
HAZE
L
WOOD
 
MINE
 
FIRE
CONTRIBUT
E
 T
O
 
AN
 
INCREASE
 
IN
 
DE
A
THS IN
 
THE
 
L
A
TROBE
 
V
ALLEY?
In
 
this
 
part
 
of
 
the
 
report,
 
the
 
Board
 
of
 
Inquiry
 
articulates
 
its
 
findings
 
about
 
whether
 
the
 
Hazelwood
 
mine
 
fire
 
contributed
 
to
 
an
 
increase
 
in
 
deaths
 
in
 
the
 
Latrobe
 
Valley,
 
and
 
explains
 
the
 
reasons
 
for
 
those
 
findings.
) (
7.1
 
DISCUSSION
 
OF
 
RELEVANT
 
LEGAL
 
CONCEPTS
There
 
are 
a
 number of
 
inter-related legal
 
issues 
that
 are 
relevant
 
to
 
the
 
Board’s
 consideration
 
of
 
whether the Hazelwood mine fire contributed to an increase in deaths.
The first of these legal issues concerns the meaning of the phrase ‘contributed to’
 
for the purposes 
of
 
this
 Inquiry.
) (
THE
 
MEANING
 
OF
 
‘CONTRIBUTED
 
TO’
 
Counsel
 
Assisting
 
the
 
Inquiry
 
and
 several
 of 
the
 parties
 
who were
 
granted
 
leave 
to
 appear
 
at
 the
 
public hearings,
 made
 
submissions
 
to
 
the
 
Board
 about
 the
 
correct
 
meaning
 of
 the
 
phrase
 
‘contributed
 
to’
 
in
 
T
erm
 of
 
Reference 6.
Counsel
 
Assisting
 
submitted
 
that
 ‘contributed 
to’
 
is
 
an
 
ordinary 
English
 expression
 meaning
 
‘to
 
play
a
 
part
 
in
 the
 achievement
 
of
 a
 
result.’
1
 
They
 
submitted
 
that
 ‘to
 contribute’
 
is
 
not 
the
 
same
 as
 
‘to
 cause’
 
and 
that
 ‘an
 
event
 can
 
contribute
 
to
 an
 
outcome
 
without necessarily
 causing
 
the
 outcome.’
2
Senior
 
Counsel 
for
 
GDF
 
Suez
 
Australian
 
Energy,
 
the
 owner and operator
 
of 
the
 
Hazelwood
 mine,
 
submitted
 
that
 ‘the
 
word
 “contribute”
 
clearly
 has
 a
 
causal
 
connotation’
3
 
and 
that
 ‘it
 
has
 
been
 
plain
 
through
 
the
 
course
 
of
 the
 
Inquiry
 
that
 
the
 word
 “contribute”
 
has
 
been understood
 to
 
mean
 
“cause”
 
and 
that
 
the
 
very
 
lengthy
 
examination
 
of expert
 
witnesses
 
in 
this
 
case
 has in
 
part
 
included
the
 premise
 
of
 
a
 
causal correlation.’
4
Counsel for the former Chief Health 
Officer,
 
Dr
 Rosemary 
Lester,
 adopted the submission of GDF
 
Suez.
5
 
Voices
 of the 
Valley,
 
a local Latrobe 
Valley
 
advocacy group, made no
 
specific submission on
 
this
 question,
 
but
 
generally
 
approached
 
the
 issue
 
as
 
one
 
of
 
causation.
6
As
 noted in 
Part 1
 
of 
this
 
report, this
 
Board
 
of
 Inquiry
 
is not 
a
 
court.
 
The
 
Board
 is 
constituted
 
under
 
Part
 
3
 
of
 the
 
Inquiries
 
Act
 
2014
 
(Vic).
 
The
 
Board
 
is
 
not bound
 
by 
the
 
rules
 
of
 
evidence in
 conducting
 
this Inquiry and
 
may inform
 
itself as it
 
sees fit.
7
Despite 
the
 differences
 
between
 this
 
Board
 of 
Inquiry
 and 
a
 
court,
 it
 
is appropriate
 to
 
be
 
guided by
 
relevant
 
legal principles 
that
 have been authoritatively 
stated
 by 
the
 
courts, 
when 
construing
 
the
 
meaning
 
of 
the
 Inquiry’s
 
T
erms
 
of Reference.
In
 
Maxwell
 
v
 
GTI
 
International
 
Pty
 
Ltd,
8
 
the
 
Victorian
 
Court
 
of
 
Appeal
 
was
 
required
 
to
 
determine
 
if
 
the
 
deliberate
 
removal
 
of
 
a
 
brake
 
on
 
the
 
front
 
axle
 
of
 
a
 
trailer
 
attached
 
to
 
a
 
prime
 
mover
 
had
 
‘contributed
 
to’
 
the
 
inability
 
of
 
the
 
vehicle
 
to
 
avoid
 
a
 
collision,
 
in
 
circumstances
 
where
 
the
 
vehicle
 
had
 
collided
 
with
 
other
 
vehicles.
 
There
 
were
 
11
 
other
 
brakes
 
on
 
the
 
vehicle
 
at
 
the
 
time,
 
which
 
were
 
in
 
poor
 repair
.
 
The
 
Court
 
(Ashley
, 
Mandie
 
and
 
Hansen
 
JJA)
 
unanimously
 
held
 
that
 
the
 
missing
 
brake
 
did
 
contribute
 
to
 
the
 
collision.
Ashley
 
JA,
 
referring
 
to
 
March
 
v
 
E
 
&
 
MH
 
Stramare
 
Pty
 
Ltd
—the
 
leading
 
High
 
Court
 
case
 
on
 
causation—
 
found
 
that
 
in
 
cases
 
of
 
‘multiple
 
conjunctive
 
causal
 
factors
 
the
 
concept
 
of
 
material
 
contribution
 
to
 
an
 
event
 
is
 
important
 
in
 
the
 
analysis
 
of
 
cause
 
and
 
effect’.
9
 
Mandie
 
JA
 
approved
 
the
 
trial
 
judge’s
 
view
,
 
also
 
referring
 
to
 
March
 
v
 
E
 
&
 
MH
 
Stramare
,
 
that
 
‘the
 
relevant
 
question
 
is
 
whether
 
the
 
[appellant]
 
has
 
shown
 
that
 
the
 
disconnection
 
of
 
the
 
brake
 
was
 
so
 
connected
 
with
 
the
 
accident
 
that,
 
as
 
a
 
matter
 
of
 
ordinary
 
common
 
sense,
 
it
 
should
 
be
 
regarded
 
as
 
contributing
 
to
 
it.’
10
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In
 
March
 
v
 
E
 
&
 
MH
 
Stramare
,
 
the
 
High
 
Court
 
was
 
concerned
 
with
 
the
 
application
 
of
 
the
 
rules
 
of
 
causation
 
to
 
a
 
civil
 
negligence
 
case
 
where
 
there
 
were
 
two
 
or
 
more
 
acts
 
or
 
events,
 
each
 
of
 
which
 
would
 
have
 
been
 
sufficient
 
to
 
bring
 
about
 
the
 plaintiff’s
 
injury.
11
 
Mason
 
CJ,
 
who
 delivered
 
the
 
leading
 
judgment,
 
held
 
that
 
the
 
traditional
 
‘but
 
for’
 
test
 
of
 
causation
 
gives
 
rise
 
to
 
difficulties
 
when
 
applied
 
to
 
such
 
cases.
 
His
 
Honour
 
favoured
 
a
 
test
 
involving
 
the
 
application
 
of
 
common
 
sense
 
to
 
the
 
facts
 
of
 
each
 
case.
12
In
 
Bennett
 
v
 
Minister
 
of
 
Community
 
Welfare,
13
 
Mason
 
CJ,
 
Deane
 
and
 
Dawson
 
JJ
 
stated
 
that
 
‘in
 
the
 
realm
 
of
 
negligence,
 
causation
 
is
 
essentially
 
a
 
question
 
of
 
fact,
 
to
 
be
 
resolved
 
as
 
a
 
matter
 
of
 
common
 
sense.’
14
An
 
event
 
or
 
an
 
act
 
can
 
be
 
found
 
to
 
have
 
‘contributed
 
to’
 
an
 
outcome
 
even
 
if
 
it
 
is
 
not
 
the
 
only
 
contributing
 
factor.
 
For
 
example,
 
in
 
Keown
 
v
 
Khan
,
15
 
the
 
Court
 
of
 
Appeal
 
was
 
concerned
 
with 
the
 
meaning
 
of
 
the
 
phrase
 
‘contributed
 
to
 
the
 
cause
 
of
 
death’
 
in
 
s.19(
1)(e)
 
of
 
the
 
Coroners
 
Act
 
1985
 
(Vic)
.
 
In
 
the
 
leading
 
judgment,
 
Callaway
 
JA
 
held
 
that
 
‘the
 
test
 
of
 
contribution
 
is
 
solely
 
whether
 
a
 
person’s
 
conduct
 
caused
 
the
 
death.
 
It
 
may
 
have
 
been
 
the
 
only
 
cause
 
or
 
one
 
of
 
several
 
causes.’
16
On
 
the
 
basis
 
of 
the
 above, and having
 regard
 
to
 
the
 
submissions
 it 
received,
 
the
 
Board
 
concludes
 
that,
 
if there was an increase in deaths, the question of whether the mine fire ‘contributed to’
 
an increase
in
 deaths 
means
 ‘does 
the
 evidence establish,
 to
 
the
 
requisite
 
standard
 of proof,
 that
 
at
 
least one
 
cause of the increase in deaths was the mine fire, even if there may be other causes?’
 
In other words, 
‘to 
contribute’
 
means
 
something
 
less
 than
 ‘to 
cause’,
 in
 the
 
sense
 
that
 what has
 contributed
 
to
 an
 
outcome does not
 
have 
to
 be 
the
 
sole
 
or
 main
 
cause
 of 
that
 outcome.
) (
EPIDEMIOLOGICAL
 
EVIDENCE
 
The 
Board’s
 findings in relation to the expert evidence provided to this Inquiry will be discussed
 
in detail 
below.
 
At
 
this
 point it is
 
only necessary
 to
 
note 
that
 
much
 
of
 this
 
evidence 
consists
 of
epidemiological
 and
 
biostatistical
 
analysis of
 the
 
mortality
 
data
 
provided
 to
 
the
 
Board
 by 
the
 
Victorian
 
Registry of 
Births, 
Deaths and
 Marriages.
 
Such
 evidence is
 
occasionally led
 
by parties
 
involved in
 
civil
 
negligence
 
litigation 
to
 prove
 
or disprove
 that
 
a
 
given
 
disease
 
has been
 caused
 by 
the
 plaintiff’s
 
exposure 
to
 
a
 particular
 substance,
 
such
 as
 
asbestos.
In
 
Sienkiewicz
 
v
 
Grief
 
(UK)
 
Ltd,
17
 
Lord
 Phillips
 
described
 the
 
role
 of 
the
 discipline of
 
epidemiology
 
in
 
answering questions of
 causation in litigation in the following terms:
Epidemiology
 
is
 
the
 
study
 
of
 
the
 
occurrence
 
and
 
distribution
 
of
 
events
 
(such
 
as
 
disease)
 
over
 
human
 
populations.
 
It
 
seeks
 
to
 
determine
 
whether
 
statistical
 
associations
 
between
 
these
 
events
 
and
 
supposed
 
determinants
 
can
 
be
 
demonstrated.
 
Whether
 
those
 
associations
 
if
 
proved
 
demonstrate
 
an
 
underlying
 
biological
 
causal
 
relationship
 
is
 
a
 
further
 
and
 
different
 
question
 
from
 
the
 
question
 
of
 
statistical
 association
 
on
 
which
 
the 
epidemiology
 
is
 
initially
 
engaged.
18
This
 
passage
 
was
 cited
 
with
 
approval
 
by
 the
 
plurality
 
in
 the
 High Court
 
decision
 
of 
Amaca
 
Pty 
Ltd
v
 
Booth
.
19
 
This
 
case 
was
 concerned
 with
 the
 question
 
of
 
whether
 a
 
motor
 
mechanic
 
could
 prove
 that
 
his exposure
 to
 asbestos
 
had
 caused
 his
 mesothelioma.
 
The
 mechanic’s
 
employer
 relied
 on
 
epidemiological 
studies
 
to
 
cast 
doubt on
 
any
 
association between
 the
 
work
 
performed
 
by 
motor
 
mechanics
 
and
 the
 onset of
 the
 disease.
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In
 
the
 
same
 
case
 
(as
 pointed
 
out
 
by
 
Voices
 
of
 the
 
V
alley
 
in
 
its
 submissions
 
to
 
this
 Inquiry),
20
 
French
 CJ
 
observed that:
The 
existence
 
of
 
an
 
association
 
or
 
a
 
positive
 
statistical
 
correlation 
between
 
the
 
occurrence
 
of
 
one
 
event
 
and
 
the
 
subsequent
 
occurrence of
 
another
 
may
 
be
 
expressed
 
as
 
a
 possibility, 
which
 
may
 
be
 
no
 
greater
 
than
 
a
 
‘real
 
chance’
 
that,
 
if
 
the
 
first
 
event
 
occurs,
 
the
 
second
 
event
 
will
 
also
 
occur.
 
The
 
mere
 
existence
 
of
 
such
 
an
 
association
 
or
 
correlation
 
does
 
not
 
justify
 
a
 
statement,
 
relevant
 
to
 
factual
 
causation
 
in
 
law,
 
that
 
the
 
first
 
event
 
‘creates’
 
or
 
‘gives
 
rise
 
to’
 
or
 
‘increases’
 
the
 
probability
 
that
 
the
 
second
 
event
 
will
 
occur.
 
Such
 
a
 
statement
 
contains
 
an
 
assumption
 
that
 
if
 
the
 
second
 
event
 
occurs
 
it
 
will
 
have
 
some
 
causal
 
connection
 
to
 
the
 
first.
 
However,
 
if
 
the
 
association
 
between
 
two
 
events
 
is
 
shown
 
to
 
have
 
a
 
causal
 
explanation,
 
then
 
the
 
conclusion
 
may
 
be
 
open,
 
if
 
the
 
second
 
event
 
should
 
occur,
 
that
 
the
 
first
 
event
 
has
 
been
 
at
 
least
 
a
 
contributing
 
cause
 
of
 
that
 
occurrence.
 
An
 
after-the-event
 
inference
 
of
 
causal
 
connection
 
may
 
be
 
reached
 
on
 
the
 
civil
 
standard
 
of
 
proof,
 
namely,
 
balance
 
of
 
probabilities,
 
notwithstanding
 
that
 
the
 
statistical
 
correlation
 
between
 
the
 
first
 
event
 
and
 
the
 
second
 
event
 
indicated
 
prospectively,
 
no
 
more
 
than 
a
 
‘mere
 
possibility’
 
or
 
‘real
 chance’
 
that
 
the
 
second
 
event
 
would
 
occur
 
given
 
the
 
first
 
event.
 
There
 
may
 
of
 
course
 
be
 
cases
 
in
 
which
 
the
 
strength
 
of
 
the
 
association,
 
as
 
measured
 
by
 
relative
 
risk
 
ratios,
 
itself
 
supports
 
an
 
inference
 
of
 
a
 
causal
 
connection.
21
French
 
CJ
 
noted
 that
 
‘the
 
distinction
 
between
 a
 
statistical
 
correlation
 and
 factual
 
causation
 precedes
 
any 
consideration
 of
 the
 distinction
 
between
 factual
 
causation
 
and
 
legal
 causation
 which
 
was
 
discussed
 
in
 
March
 
v E & H
 
Stramare
 
Pty 
Ltd
.’
22
 
His
 
Honour
 then
 
summarised
 
the
 
correct
 approach
 to
 
the use of epidemiology in relation to questions of legal causation:
In 
summary,
 a finding that a 
defendant’s
 conduct has increased the risk of injury to the 
plaintiff
 must
 
rest 
upon
 more than
 
mere statistical
 
correlation 
between
 that kind 
of
 conduct
 
and
 that kind 
of
 
injury.
 
It
 
requires
 
the
 
existence
 
of
 
a
 
causal
 
connection
 
between
 
the
 
conduct
 
and
 
the
 
injury,
 
albeit
 
other
 
causative
 
factors
 
may
 
come
 
into
 
play
.
 
As
 
demonstrated
 
by
 
medical
 
evidence
 
in
 
this
 
case..
.a
 
causal
 
connection
 
may
 
be
 
inferred
 
by
 
somebody
 
expert
 
in
 
the
 
relevant
 
field
 
considering
 
the
 
nature
 
and 
incidents
 
of
 
the
 
correlation.
23
In
 
Seltsam
 
Pty 
Ltd
 v
 
McGuiness,
24
 
Spigelman
 CJ,
 
discussing
 the
 difference between
 statistical
 
association and legal 
causation,
 
observed 
that
 
‘...the proposition 
that
 
the
 
stronger
 
the
 
association 
the
 
lower 
the
 probability
 that
 it would
 
occur
 
without
 a
 
causal
 
relationship,
 is
 a
 
common
 
sense
 proposition
 
which
 a
 
court
 will
 readily
 accept.’
25
 
The Board
 agrees
 that
 
this
 is
 a 
‘common
 sense’
 
proposition.
) (
STANDARD
 
OF
 
PROOF
 
As
 noted
 
earlier,
 
the
 
rules
 of evidence
 
have
 
no application
 
in
 this
 Inquiry.
 Practices
 or procedures
 
applicable 
to
 
a
 
court
 of 
record
 also
 
do not
 
apply 
to
 
this
 Inquiry.
26
 
It
 is
 a
 
common
 
feature
 of 
statutes
 
establishing Royal
 
Commissions and
 Boards
 
of
 Inquiry
 
that
 
the
 
rules
 
and
 
processes
 
of 
a
 
court
 
are
 
not
 
applicable. 
However,
 there
 
is
 surprisingly
 
little
 
authority
 concerning
 
the
 
standard
 
of
 
proof 
that
 does
 
apply to the fact-finding process of Boards of 
Inquiry.
Counsel
 
Assisting the Board submitted that a finding of fact in this Inquiry must be based on ‘some material that tends to show the existence of facts consistent with the finding’
 
and 
further,
 the rea
soning
 
supporting the finding
 
must not
 
be ‘logically
 
self-contradictory’.
27
 
Counsel
 
Assisting referred
 
to the
 
decision
 
of
 
the Privy 
Council
 
in
 
Mahon v
 
Air
 New
 
Zealand
 
28 
in
 
support
 of
 
this 
proposition.
29
In
 
Mahon
 
v
 
Air
 
New
 
Zealand
, 
the
 
Privy
 
Council
 
held 
that
 
the
 
need
 for
 
a
 
sound
 
factual
 
basis
 for
 
a 
 
finding
 was one of the requirements of procedural fairness in an administrative 
inquiry.
 
Applying this
 
test,
 
the Privy Council overturned a finding by the Inquiry that officers of
 
Air New Zealand had engaged 
in
 a
 ‘pre-determined
 
plan
 
of
 
deception’
 
in
 
their
 approach
 to
 
a 
public
 
inquiry.
30
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The
 
approach
 
of
 the
 
Privy
 Council
 
in
 
Mahon
 
v
 
Air
 New
 Zealand
 
has
 
not
 found
 
favour
 with
 the
 High
 
Court of
 
Australia.
 
In
 
Australian
 
Broadcasting
 
Tribunal
 
v 
Bond,
31
 
Mason
 CJ
 stated
 
that
 it
 
‘had
 
not
 
so 
 
far
 been
 
accepted
 
by
 
this
 Court.’
32
 
The
 learned
 
author
 
of
 
Royal
 
Commissions
 
and
 
Permanent
 
Board 
 
of
 
Inquiry
 
notes that ‘procedural fairness in
 
Australia does not
 
require findings to be based on logically
 
probative
 material’,
 at
 
least
 
in
 
the
 
context
 of
 
judicial
 review 
processes.
33
As
 
Counsel
 
Assisting
 
submitted,
34 
the
 
learned
 
author
 
of
 
Justice
 
in
 T
ribunals
 
states
 
that
 
the
 
Mahon
 
v
 
Air
 
New
 
Zealand
 
test
 
may
 
be
 
less
 
demanding
 
than
 
the
 
‘balance
 
of
 
probabilities’
 
standard
 
applicable
 
to
 
civil
 
litigation.
35
 
Counsel
 
for
 
GDF
 
Suez
 
argued
 
that
 
this
 
submission
 
‘involves
 
a
 
misreading
 
of
 
what
 
the
 
author
 
is
 
saying’,
 
and
 
that
 
‘what
 
in
 
fact
 
is
 
being
 
said
 
by
 
the
 
author
 
is
 
[that]
 
in
 
circumstances
 
where
 
the
 
Briginshaw
 
test
 
does
 
not
 apply
,
 
it
 
may
 
be
 
that
 
some
 
lesser
 
standard
 
than
 
probability
 
could
 
be
 
applicable.’
36 
The
 
Board
 
does
 
not
 
consider
 
that
 
Counsel
 
Assisting
 
has
 
misread
 
the
 
relevant
 
part
 
of
 
the
 
text.
In
 
courts
 where
 the
 
rules
 
of
 
evidence
 
do
 
apply
,
 
the
 
standard
 of
 
proof
 
in 
a
 
civil
 
case
 is on
 
‘the
 
balance 
 
of
 
probabilities.’
37
 
Although
 not
 strictly 
applicable
 to
 
this
 
Inquiry,
 
it
 
is
 
useful
 to
 
consider
 
the
 
civil
 
standard
 
of proof, as
 
like other 
rules
 of evidence, it 
represents
 ‘the attempt 
made,
 
through
 
many
 generations,
to
 
evolve
 a
 
method
 of
 
inquiry best
 calculated
 
to
 prevent
 
error and
 
elicit
 
truth.’
38
 
A
 
consideration
 of 
what
 
the
 
standard
 
of
 
proof
 
on
 
the
 
balance
 
of
 
probabilities
 
entails,
 
assists
 
the
 
Board
 
in
 
its
 
fact-finding
 
role.
39
In
 
T
abet
 
v
 
Gett
, 
Kiefel
 
J
 
held:
The
 
common
 
law
 
requires
 
proof,
 
by
 
the
 
person
 
seeking
 
compensation,
 
that
 
the
 
negligent
 
act
 
or
 
omission 
caused the
 loss
 
or injury
 constituting
 
the 
damage.
 
All
 
that 
is necessary
 
is
 that,
 
according
 
to
 
the
 
course
 
of
 
common
 
experience,
 
the
 
more
 
probable
 
inference
 
appearing
 
from
 
the
 
evidence
 
is
 
that
 
a
 
defendant's
 
negligence
 
caused
 
the
 
injury
 
or
 
harm.
 
"More
 
probable"
 
means
 
no
 
more
 
than
 
that,
 
upon
 
a
 
balance
 
of
 
probabilities,
 
such
 
an
 
inference
 
might
 
reasonably
 
be
 
considered
 
to
 
have
 
some
 
greater
 
degree
 
of
 
likelihood;
 
it
 
does
 
not
 
require
 
certainty.
….
The
 
general
 
standard
 
of
 
proof
 
required
 
by
 
the
 
common
 
law
 
and
 
applied
 
to
 
causation
 
is
 
relatively
 
low. 
It
 
does
 
not
 
require
 
certainty
 
or
 
precision.
 
It
 
requires
 
that
 
a
 
judge
 
be
 
persuaded
 
that
 
something
 
was
 
probably
 
a
 
cause
 
of
 
the
 
harm
 
the
 
plaintiff
 
suffered.
 
Historically
 
the
 
standard
 
may
 
have
 
been
 
chosen
 
in
 
order
 
to
 
minimise
 
errors
 
in
 
civil
 
jury
 
trials,
 
but
 
it
 
nevertheless
 
serves
 
also
 
to
 
accommodate
 
a
 
level
 
of
 
uncertainty
 
in
 
proof.
40
) (
THE
 
BRIGINSHAW
 
PRINCIPLE
 
The
 principle
 
in
 the
 
case
 of
 
Briginshaw
 
v 
Briginshaw
41
 
is
 
often
 referred
 
to
 by
 courts
 
that
 are
 required,
 
in 
civil
 proceedings,
 to
 determine whether
 a
 person
 
has
 
engaged in
 criminal
 
conduct,
 or 
to
 
make
 
findings
 
which will have serious adverse impacts on a 
person’s
 reputation. In 
Briginshaw
, 
Dixon
 J 
held
 
that such a finding ought not be made unless the evidence as a whole leads the finder of fact to a 
‘r
easonable
 satisfaction’
 
having
 regard
 
to
 
the consequences
 
for
 any
 
affected 
parties.
42
In
 
Neat Holdings 
Pty
 Ltd
 v
 
Karajan
 
Holdings 
Pty
 Ltd
 &
 
Ors
,
 
the
 
High Court
 
explained 
the
 
application of
 
the principle in the following terms:
The
 
ordinary
 
standard
 
of
 
proof
 
required
 
of
 
a
 
party
 
who
 
bears
 
the
 
onus
 
in
 
civil
 
litigation
 
in
 
this
 
country
 
is
 
proof
 
on
 
the
 
balance
 
of
 
probabilities.
 
That
 
remains
 
so
 
even
 
where
 
the
 
matter
 
to
 
be
 
proved
 
involves
 
criminal
 
conduct
 
or
 
fraud.
 
On
 
the
 
other
 
hand,
 
the
 
strength
 
of
 
the
 
evidence
 
necessary
 
to
 
establish
 
a
 
fact
 
or
 
facts
 
on
 
the
 
balance
 
of
 
probabilities
 
may
 
vary
 
according
 
to
 
the
 
nature
 
of
 
what
 
it
 
is
 sought to 
prove.
 
Thus,
 authoritative
 statements 
have
 
often
 
been
 made to the
 
effect
 that clear or
 
cogent
 or
 strict 
proof
 
is
 
necessary
 "where so
 
serious
 a
 matter 
as
 fraud 
is
 to
 be
 
found".
 Statements
 
to
 
that
 
effect
 
should
 
not,
 
however,
 
be
 
understood
 
as
 
directed
 
to
 
the
 
standard
 
of
 
proof.
 
Rather,
 
they
 
should
 
be
 
understood
 
as
 
merely
 
reflecting
 
a
 
conventional
 
perception
 
that
 
members
 
of
 
our
 
society
 
do
 
not
 
ordinarily
 
engage
 
in
 
fraudulent
 
or
 
criminal
 
conduct
 
and
 
a
 
judicial
 
approach
 
that
 
a
 
court
 
should
 
not
 
lightly
 
make
 
a
 
finding
 
that,
 
on
 
the
 
balance
 
of
 
probabilities,
 
a
 
party
 
to
 
civil
 
litigation
 
has
 
been
 
guilty
 
of
 
such
 
conduct.
43
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Counsel
 
Assisting
 
made
 
the
 
following
 
submissions
 on 
the
 application
 
of
 
Briginshaw
:
We
 
submit
 
that,
 
in
 
carrying
 
out
 
its
 
fact-finding
 
role
 
in
 
relation
 
to
 
this
 
term
 
of
 
reference,
 
the
 
Board
 
should
 
follow
 
the
 
Briginshaw
 
formula.
 
A
 
finding
 
that
 
the
 
Hazelwood
 
mine
 
fire
 
contributed
 
to
 
an
 
increase
 
in deaths
 
could
 
have
 
significant
 
adverse
 
consequences
 
for
 
a
 
range
 
of
 
parties
 
and
 
should
 
therefore
 
not 
be
 
made
 
unless
 
the
 
evidence
 
before 
the
 
Board
 
leads
 
to
 
a
 
“reasonable
 
satisfaction”
 
having 
regard
 
to
 
the
 
consequences for 
any
 
affected
 
parties.
44
Senior
 
Counsel
 
for
 
GDF
 
Suez
 
submitted,
 
after
 
referring
 
to
 
the
 
Briginshaw
 
principle,
 
that
 
the
 
present
 
Inquiry:
most
 
clearly
 
deals
 
with
 
matters
 
of
 
gravity,
 
it
 
concerns
 
the
 
question
 
of
 
death,
 
and
 
in
 
those
 
circumstances,
 
the
 
relevant
 
test
 
must
 
be
 
well
 
beyond,
 
we
 
would
 
say
,
 
a
 
simple
 
more
 
likely
 
than
 
not
 
scenario
 
and
 
something
 
that
 
corresponds
 
to
 but
 
perhaps
 
does
 
not
 
go
 so
 high
 
as
 
the
 
criminal
 
standard.
45
Senior
 
Counsel
 for
 
Dr
 
Lester agreed
 
with
 the
 
submissions
 
of
 Senior
 Counsel
 for
 
GDF
 
Suez.
46
The
 
Board
 
considers
 
that
 
the
 
passage
 from
 
Neat
 
Holdings 
quoted
 
above 
makes
 
clear
 
that
 
submission
 
is misconceived.
 
The nature of the finding to be made has no 
effect
 on the standard of proof.
 
There is
 
no 
shifting
 
standard.
 
In
 
a
 
civil
 
case,
 
that
 
standard
 
remains
 
the
 balance
 
of probabilities.
 
The
 
Board
 is
 
not prepared
 to
 
apply
 
an indeterminate
 standard
 
of
 
proof 
that
 ‘corresponds 
to’
 
the
 
criminal
 
standard.
Counsel 
for
 
Voices
 of
 the
 
V
alley
 
questioned whether
 the
 
Briginshaw
 
principle is
 relevant
 
to
 
the
 
current
 
Inquiry
 as
 
no
 
‘questions
 
of
 fraud 
or
 
intentional
 
or
 malicious
 or
 
deceitful
 conduct’
 
are
 
involved.
47
 
While
 
this
 is
 the
 
case,
 
the
 
Briginshaw
 
principle equally applies where the ‘consequences flowing from a
 
particular finding’
 
to
 
a
 
person
 
are
 
of
 
great
 
significance.
48
For these reasons, the Board is satisfied that the present Inquiry calls for the application of the 
Briginshaw
 
principle.
 
The Board is 
cognisant
 of the need for any finding to be made on a proper 
factual
 basis.
) (
7.2
 
WAS
 
THERE
 
AN
 
INCREASE
 
IN
 
DEATHS
 
DURING
 
AND
 
FOLLOWING
 
THE
 
HAZELWOOD
 
MINE
 
FIRE?
Based
 
on 
the
 legal principles discussed
 
in 
Part
 7.1,
 the
 
Board
 
now
 considers
 
the
 
evidence
 that
 
was
 
adduced at 
the
 hearings.
) (
EXPERT
 
EVIDENCE
 
In
 
the
 hearings held
 
under
 
T
erm
 of
 
Reference
 
6, 
the
 
Board
 
received
 
evidence
 from
 
seven
 
experts
 
in the fields of biostatistics and 
epidemiology,
 each of whom undertook either analysis of the data
 
relevant to deaths in the Latrobe 
Valley
 during the mine fire, or critiques of those analyses, or both.
 
Those experts were:
) (
•
) (
Professor
 
Bruce
 
Armstrong,
 
a
 
medical
 
practitioner,
 
public
 
health
 
physician
 
and
 
epidemiologist
 
from
 
the
 
School
 
of
 Public
 
Health,
 
University
 
of 
Sydney
Professor
 
Ian
 
Gordon,
 
Director of 
Statistical
 
Consulting Centre
 
and 
Professor
 
of 
Statistics
 
in 
the
 
School
 
of 
Mathematics
 
and 
Statistics
 
at 
the
 
University of 
Melbourne
Professor
 
John
 
McNeil,
 
Professor
 
and
 
Head
 
of
 the
 
Department
 
of
 Epidemiology
 
and
 Preventive
 
Medicine
 
at 
Monash
 University
Associate
 
Professor
 
Adrian
 
Barnett,
 
statistician
 
from
 
the
 
Institute
 
of Health
 
and 
Biomedical
 
Innovation
 
and
 School
 
of
 Public
 Health, 
Queensland
 University of
 
T
echnology
Dr
 Louisa
 
Flander
,
 
Senior
 Research
 
Fellow,
 Centre
 for
 
Epidemiology
 
and
 Biostatistics,
 
Melbourne
 
School
 of 
Population
 and 
Global
 Health at
 the
 
University
 
of
 Melbourne
Dr
 
Fay
 
Johnston,
 public health
 
physician
 
and environme
ntal
 
epidemiologist
 from
 
the
 University
 
of
 
T
asmania
Dr
 Philip
 
McCloud,
 Director
 
and
 Principal
 
Statistician,
 
McCloud
 Consulting
 Group.
) (
•
) (
•
) (
•
) (
•
) (
•
) (
•
) (
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The Board also received two joint expert reports.
 
The first joint report recorded the conclusions 
reached
 
by
 Professor
 
Armstrong,
 
Dr
 
Flander
,
 
Associate
 
Professor
 
Barnett
 and
 Professor
 
Gordon
 at
 
the first expert meeting on 31
 
August 2015.
 
The second joint report recorded the conclusions reached 
by 
Professor
 
Armstrong,
 
Dr
 
Flander
,
 
Associate
 
Professor
 
Barnett, 
Dr
 
Johnston,
 
Dr
 McCloud
 
and
 
Professor
 
Gordon
 at
 the
 
second
 expert
 meeting
 
on
 
19
 October
 2015.
The
 
evidence of 
Professor
 
Armstrong,
 
Dr
 
Flander
,
 
Associate
 
Professor
 
Barnett,
 
Dr
 
Johnston,
 
Dr
 
McCloud
 
and
 Professor
 
Gordon,
 was
 tested
 at
 the
 Inquiry’s public
 
hearings
 
by
 
Counsel
 
Assisting
 and
 
counsel
 
for
 
the
 
parties with leave 
to
 
appear,
 namely 
the
 
State
 of 
Victoria,
 
GDF
 
Suez,
 
Dr
 Rosemary
 
Lester,
 and 
Voices
 of
 the
 
V
alley
.
On
 
28
 
August
 
2015,
 solicitors
 
for
 
Dr
 
Lester provided
 a
 
report
 
from
 
Professor
 
McNeil
 
to
 
the
 
Board.
 
Professor
 
McNeil’s
 report
 
comments
 on
 the
 
reports
 of
 
Associate
 
Professor
 
Barnett
 and
 
Dr
 
Flander
 
(both
 of
 
which
 
were
 
produced
 
before
 
the
 
Inquiry 
was
 
re-opened).
49
 
Dr
 
Lester’s
 solicitors
 did
 
not
 request
 
that
 
Professor
 
McNeil
 appear
 
at
 the
 public
 
hearings.
50
 
As 
his
 report
 did
 
not
 
provide
 
any
 
independent
 
statistical
 
or
 
epidemiological
 
analysis
 
of
 the
 death
 records
 data, 
the
 
Board
 did
 
not
 
invite
 Professor
 
McNeil
 
to
 participate
 
in
 the
 expert 
meeting
 on
 
31
 
August
 2015 nor
 to
 give
 
evidence
 
in 
the
 
September
 
public
 
hearings.
 Professor
 McNeil’s
 report
 was
 tendered
 as
 
evidence.
 Professor
 
McNeil
 was
 
invited
to
 
participate
 
in
 the
 
second
 expert
 meeting
 
on
 
19
 October
 2015 and
 to
 give evidence
 
at
 the
 
October
 
public hearing,
 
however he
 
was not
 
available 
to
 do 
so.
The
 
Board
 also
 
heard
 from
 
Professor
 
Michael
 
Abramson,
 
Professor
 of
 
Clinical
 Epidemiology
 and
 
Deputy Head
 
of 
the
 Department
 
of 
Epidemiology
 and 
Preventive
 
Medicine,
 
School
 
of
 Public
 Health
 
and 
Preventive
 
Medicine
 at 
Monash
 
University.
 Professor
 
Abramson
 gave
 
evidence 
relevant
 
to
 
the
 
Rapid Health Risk
 
Assessment,
 
which predicted
 the
 
health effects of exposure 
to
 
the
 
Hazelwood 
mine
 
fire.
51
 
Professor
 
Abramson co-authored
 
this
 
Assessment
 and
 
he
 
has
 since 
updated
 
it
 
by
 conducting
a
 
further
 literature
 
review.
52 
Professor
 
Abramson
 also
 
gave
 
evidence
 
about
 
his
 role 
in
 
the
 
Hazelwood
 
Mine
 
Fire
 Health
 
Study,
 
which
 
has
 
been 
commissioned
 by
 the
 Department
 
of
 
Health.
 
The
 Health
 
Study will monitor and record the 
effects
 of the mine fire on various cohorts of residents in the Latrobe
 
V
alley
.
53 
The
 
Board
 heard 
that
 
Professor
 
Abramson
 has
 
not
 conducted
 any
 
analysis
 
of
 the
 death
 
records
 
for
 
the
 Latrobe 
V
alley
 
nor
 reviewed
 any of
 the
 analyses undertaken
 
by
 
other experts.
 
He
 
therefore
 
did
 
not
 
provide any
 statistical
 evidence in
 relation
 
to
 
the
 questions
 
posed 
to
 
the
 
Board
 of
 
Inquiry
 in
 
T
erm
 
of
 
Reference
 
6.
54
Senior
 
Counsel 
for
 
GDF
 
Suez
 
submitted
 
that
 
the
 
Hazelwood 
Mine
 
Fire
 Health 
Study
 
would
 
better
 
assist in
 
a determination
 
of whether
 
the mine
 
fire contributed
 
to any
 
additional deaths.
55
 
Senior 
Counsel
 for
 
Dr
 
Lester
 
agreed
 
with
 that
 
submission.
56
 
The
 
Board
 heard
 
evidence
 from
 
Professor
 
Abramson
 
that
 
the
 
study
 
may
 not
 
be able
 to
 investigate whether
 there
 were any
 
additional
 
deaths
 
attributable to the mine fire for a number of reasons including that there may not be sufficient data 
about 
the
 deceased 
(such
 as 
the
 information 
that
 will
 
be 
collated
 
f
or
 
persons
 
in 
the
 
Adult
 
Survey)
 
to
 
exclude other
 confounding
 
factors
 
that
 
may
 
have
 caused
 
their
 death.
57
 
Accordingly,
 the
 
Board
 does
 
not
 
consider
 
that
 it 
can
 
rely
 
on
 
any potential
 
outcomes of
 the
 
study
 
to
 answer 
the
 question posed
 to
 
the
 
Board
 
in
 this
 
Inquiry.
The
 
Board
 has
 considered
 
the
 
conclusions
 
reached
 by
 the
 experts,
 
and
 the
 limitations
 
and
 
assumptions 
that
 each has
 
articulated in
 their
 
reports
 and evidence.
 
The
 
Board
 
is
 conscious
 
that
 each
 
expert has undertaken
 thorough
 
investigations
 to
 
test
 
the
 questions posed
 to
 
this
 Inquiry.
Senior
 
Counsel 
for
 
GDF
 
Suez
 
put 
to
 
Associate
 
Professor
 
Barnett
 
that
 
he was not independent of
 
Voices
 of 
the
 
V
alley
 and 
that
 he was in
 fact
 
campaigning
 on 
the
 group’s
 
behalf.
 
Associate
 
Professor
 
Barnett responded that his reputation as a 
bioscientist
 was paramount and stated that: ‘I’ve always felt very down the line with the science, I have never changed any scientific decision that I have felt was 
important;
 I 
never
 changed 
any
 
of
 my
 
analysis
 
in
 reaction
 
to 
anybody
 
else.’
58
Based
 
on
 the
 evidence
 
of
 
other
 
experts,
 
who endorsed
 
Associate
 
Professor
 Barnett’s
 statistical
 
analyses, and 
the
 
Board’s
 
observations of
 
Associate
 
Professor
 
Barnett, the
 
Board
 
does
 
not 
consider
 
that
 
Associate
 
Professor
 
Barnett
 has aligned his
 
work 
to
 
meet
 any
 
particular point
 
of 
view.
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Dr
 
Flander
 was questioned
 
in 
relation
 
to
 
the
 
substantial
 
changes
 
she
 
made
 
to
 
her
 reports
 
after
 
receiving
 
comments
 
from
 
the
 
Department
 
of
 
Health on
 
drafts
 
of
 these
 
reports.
59
 
Dr
 
Flander
 
agreed
 that
 
the
 
Department
 
of
 
Health
 
had on
 more
 
than
 one
 
occasion 
communicated
 its
 view
 
to
 her about
 
how 
 
the
 death
 records
 data
 
should
 be
 
interpreted.
60
 
However,
 she rejected
 
the
 
suggestion
 
that she
 had
 
adopted the 
Department’s
 
propositions without sufficient
 
reflection.
61
 
Dr
 
Flander
 
maintained that
 her
 
work
 
was
 
independent
 
of
 
the
 Department
 
and
 
was
 
not
 a collaborative
 piece
 
of
 
work.
62
The
 
Board
 notes 
that
 
the
 
other
 
experts
 
who gave
 
evidence at
 the
 public hearings
 
accepted 
much
 
of
 
 
Dr
 
Flander’s
 
analyses.
 
The
 
Board
 accepts
 the
 
evidence
 
of
 
Dr
 
Flander
 
that
 
she
 
adopted
 the
 
comments
 
provided by 
the
 Department only after
 consideration.
Dr
 
Johnston
 
told
 
the
 
Board
 
that
 
she
 was 
motivated
 
to
 
contact
 
the
 
Inquiry
 
for
 
a
 number of
 reasons.
 
These reasons included that she had concerns that findings of the Inquiry may have policy implications for planned burns in
 
Australia, especially if the Board finds that emissions from the mine fire contributed to
 
an increase
 
in deaths
 
in the
 
Latrobe 
Valley.
63 
The
 
Board is
 
satisfied that 
Dr
 
Johnston
 
did not
 contact
 
the
 
Board
 
to
 
campaign
 
for
 
a
 particular position.
 On
 
this
 basis,
 and
 
on
 the
 
basis
 
of her
 
expertise in 
the
 
health
 
effects
 
of 
smoke,
 
the
 
Board
 
accepted
 
her input.
The Board notes the significant assistance provided by all experts, their high level of professionalism, 
their
 
collaborative
 approach,
 their
 
willingness
 to
 acknowledge
 the
 
limits
 
of
 their
 expertise and
 their
 
diligence in
 
expressing
 conclusions,
 both
 
in
 reports
 and
 
before 
the
 
Board
 at
 
public
 
hearings.
 
The
 
Board
 
considers
 
that
 
each
 
of
 the
 
experts
 
who
 
provided evidence
 
was
 candid
 
in
 their
 
views.
) (
CONCLUSIONS
 
REACHED
 
BY
 
THE
 
EXPERTS
 
The
 
experts
 
who
 contributed
 
to
 
this
 
Inquiry
 
reached
 
the
 
following
 
conclusions
 in
 relation
 
to
 whether
 
there was an increase in the number of deaths in the Latrobe 
Valley
 during the Hazelwood mine fire:
) (
•
) (
Professor
 
Armstrong
 
concluded
 
that
 
there
 was 
moderate
 evidence of
 
an
 
increase in
 
deaths
 
in
 
the Latrobe 
Valley
 during the mine fire. Professor
 
Armstrong told the Board that his confidence
 
in 
this
 position
 
was
 strengthened
 by
 the
 analyses and
 conclusions
 of
 
Associate
 
Professor
 
Barnett
 
and
 
Dr
 
Johnston.
64
Professor
 
Gordon
 agreed
 
with 
the
 
conclusions
 
reached
 by 
Professor
 
Armstrong
 and noted
 that
 
his
 
confidence
 
was
 
similarly
 
reinforced.
65
Associate
 
Professor
 
Barnett
 
concluded
 
that
 
there
 was 
a
 99 per
 cent
 
probability
 that
 
there
 was
 
an increase
 
in
 
deaths in
 
the
 
Latrobe 
Valley
 
during
 
the mine
 
fire.
66
Dr
 
Flander
 
concluded
 
that
 
there
 was 
moderate
 evidence
 
of an
 
increase
 
in deaths
 
during
 the
 
mine
 
fire.
67
Dr
 
Johnston
 agreed 
that
 it
 
was likely
 that
 
there
 was
 
an increase
 
in deaths,
 
but
 
did not
 consider
 
that
 
this
 
increase
 
was as
 
high as
 that
 
posited
 
by
 
Associate
 
Professor
 
Barnett.
68
Dr
 
McCloud
 
stated
 
that
 although 
there
 was
 
an
 
observed increase
 
in
 
deaths
 
during 
the
 
mine
 
fire, the
 
increase
 
was within
 
the
 
bounds
 
of natural
 
random
 
variation.
69
) (
•
) (
•
) (
•
) (
•
) (
•
) (
LIMITATIONS
 
OF
 
THE
 
ANALYSES
 
Senior
 
Counsel
 
for
 
GDF
 
Suez
 
raised
 
concerns
 
about
 
the
 
potential
 
for
 
inaccuracy
 
in
 
the
 
data
 
recorded 
 
by
 
the
 
Registry
 
regarding
 
‘usual
 
place
 
of
 
residence’
 
and
 
‘postcode
 
of
 
place
 
of
 
death’.
70
 
The
 
Inquiry
 
heard
 
that
 
the
 
Registry’s
 
data
 
fields
 
on
 
‘usual
 
residential
 
address’
 
and
 
‘postcode
 
of
 
place
 
of
 
death’
 
are
 
populated
 
from
 
information
 
provided
 
by
 
the
 
family
 
of
 
the
 
deceased,
 
the
 
funeral
 
director
, 
or
 
the
 
medical
 
practitioner
 
who
 
completes
 
the
 
death
 
certificate.
 
There
 
were
 
concerns
 
that
 
as
 
the
 
Registry
 
did
 
not
 
take
steps
 
to
 
verify
 
this
 
data,
 
there
 
was
 
a
 
possibility
 
that
 
some
 
of
 
this
 
information
 
was
 
inaccurate.
 
Accordingly
,
 
the
 
data
 
may
 
not
 
accurately
 
capture
 
all
 
those
 
who
 
were
 
resident
 
in
 
the
 
Latrobe
 
V
alley
 
during
 
the
 
mine
 
fire,
 
either
 
by
 
including
 
deaths
 
that
 
are
 
not
 
relevant
 
to
 
the
 
Inquiry, 
or
 
excluding
 
relevant
 
deaths.
71
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The
 
Board
 
acknowledges
 that
 
there
 is 
the
 
potential
 for
 
inaccuracies
 
in all data
 that
 
is
 collected.
 
The
 
Board
 nonetheless
 
is
 
prepared
 to
 accept
 the
 
Registry’s
 data
 
as
 
being
 the
 appropriate
 source
 
of data
 for
 
the
 analyses 
conducted
 by
 the
 
experts
 
in 
this
 
Inquiry.
Further,
 GDF Suez raised concerns that the analysis of the death records used populations defined by
 
postcodes, rather than considering populations actually exposed to smoke from the mine fire. Senior 
Counsel 
for
 
GDF
 
Suez
 
suggested
 
that
 
the
 
analysis 
should
 
have be
en
 
based on 
a
 
model
 
like 
the
 draft
 
CSIRO air pollution
 model,
 
which was
 
provided 
to
 
Professor
 
Abramson
 
as 
a
 preliminary 
model
 of 
the
 
trajectory of smoke from the mine fire across the Latrobe
 
Valley.
72
 
The
 
modelling
 of
 smoke 
in
 the
 draft
 
CSIRO
 
model
 
was not 
the
 
subject
 
of any investigation by 
the
 
Board.
 
The
 
draft CSIRO 
model
 
seeks
 
to
 
demonstrate 
that
 
there
 
were
 
areas in 
the
 
four
 
postcodes 
selected
 
for
 analysis 
that
 
were
 
not 
affected
 
 
by
 smoke from the mine fire. It also suggests that there were areas or postcodes 
affected
 by smoke
 
that
 
were
 
not included
 
in
 the
 
analysis.
73
 
Dr
 McCloud
 indicated
 
that
 
the
 
effect of
 
using postcodes
rather
 
than
 
the
 
draft CSIRO 
model
 is 
that
 
there
 
would be
 
‘r
andom noise’
 
in 
the
 
analysis
 
and 
the
 
results
 
obtained.
74
Professor
 
Armstrong told the Board that the population identified by the draft CSIRO model was preferable
 
because
 
it
 
better
 
represents
 
those
 
exposed
 
to
 
the
 
mine
 
fire.
75
 
Dr
 
Flander
 
agreed.
76
 
Professor
 
Armstrong
 
also noted 
that
 
the
 
draft CSIRO 
model
 
has its own uncertainties and queried
 
the
 
feasibility 
of
 
conducting
 an
 
analysis
 
using
 the 
model.
77
Professor
 
Gordon
 
initially agreed in principle 
that
 
the
 
draft CSIRO 
model
 
may
 
have improved 
the
 
analysis, but noted the practical difficulty in identifying people 
affected
 by smoke from the mine fire
 
on 
the
 draft CSIRO model.
78
 
He
 
stated:
It
 
would
 
be
 
desirable
 
to
 
do
 
it
 
in
 
terms
 
of
 
the
 
actual
 
exposure
 
experienced.
 
I
 
doubt
 
very
 
much
 
whether
 
that’s
 
feasible,
 
for
 
reasons
 
of
 
practically
 
geo-coding
 
residents
 
and
 
where
 
people
 
live
 
in
 
relation
 
to
 
the
 
[CSIRO]
 
map
 
shown
 
in
 
those
 
levels
 
of
 
exposure.
 
That’s
 
a
 
common
 
situation
 
in
 
epidemiology.
 
We
 
resort
 
to
 
proxies
 
for
 
what
 
would
 
be
 
the
 
ideal.
79
Professor
 
Gordon
 
stated
 
that
 
he
 
was
 
not 
concerned
 about
 the
 
use
 
of
 
postcodes in
 the
 analysis,
 rather
 
than populations identified by the draft CSIRO model. With respect to postcode 3285, he noted that 
the
 
greatest 
concentration
 of 
residents
 in 
that
 
postcode
 
were likely
 to
 
live in
 Moe
 
and
 that
 
the
 inclusion
of
 
a
 
small number
 
of 
unaffected 
others in
 
the postcode
 
was unlikely
 
to
 
significantly impact
 
the results.
80
 
He 
further
 
indicated 
that
 
using 
a
 
model
 
like 
the
 
draft CSIRO 
model
 
may
 
increase 
the
 
statistical
 
estimate
 for
 
the relative
 
risk
 of
 
an
 
increase
 
in
 
deaths.
81
The
 
Board
 
notes
 
the
 
evidence
 
of
 
Professor
 
Abramson
 
that
 
the
 
CSIRO
 
model
 
was
 
a
 
draft
 
and
 
was
 
to
 
be
 
further
 
refined.
82
 
The
 
Board
 
accepts
 
that
 
it
 
seems
 
probable
 
that
 
a
 
model
 
similar
 
to
 
the
 
draft
 
CSIRO
 
model
 
would
 
be
 
more
 
accurate
 
in
 
identifying
 
the
 
most
 
appropriate
 
death
 
records
 
data.
 However
,
 
the
 
Board
 
accepts
 
the
 
opinion
 
of
 
Professor
 
Gordon
 
that
 
refining
 
the
 
data
 
selection
 
in
 
this
 
way
 
would
 
not
 
alter
 
the
 
results
 
significantly,
 
nor
 
would
 
it
 
increase
 
the
 
probability
 
of
 
an
 
increase
 
in
 
deaths.
 
On
 
that
 
basis,
 
and
 
for
 
the
 
purposes
 
of
 
this
 
Inquiry
,
 
the
 
Board
 
is
 
comfortable
 
relying
 
on
 
the
 
data
 
used
 
in
 
the
 
analyses.
Each
 
of
 
the
 
experts
 
acknowledged
 
that
 
the
 
sample
 
size
 
used
 
in
 
the
 
analyses
 
was
 
small.
 
Dr
 
Johnston’s
 
evidence
 
was
 
that
 
a
 
small
 
sample
 
size
 
could
 
affect
 
the
 
results
 
by
 
either
 
obscuring
 
a
 
finding
 
or
 
producing
 
an
 
anomalous 
result.
83
 
However
,
 
Professor
 
Armstrong,
 
Professor
 
Gordon
 
and
 
Associate
 
Professor
 
Barnett
 
were
 
satisfied
 
that
 
the
 
evidence
 
at
 
hand
 
enabled
 
them
 
to
 
reach
 
their
 
conclusions.
84
 
Dr
 
Flander
 
concluded
 
that
 
the
 
analyses
 
showed
 
an
 
increase
 
in
 
the
 
number
 
of
 
deaths
 
during
 
the
 
mine
 
fire,
 
however
 
she
 
was
 
not
 
prepared
 
to
 
ascribe
 
a
 
cause
 
to
 
that
 
result
 
based
 
on
 
the
 
sample
 
size.
85
 
Dr
 
Johnston
 
concluded
 
that
 
there
 
was
 
an
 
increased
 
probability
 
of
 
an
 
increase
 
in
 
deaths
 
during
 
the
 
mine
 
fire.
86
The
 
Board
 
accepts
 
that
 
there
 
are
 
some
 
limitations
 
in
 
the
 
analyses
 
undertaken
 
by
 
the
 
experts,
 
including 
 
the
 
small
 
sample
 
size
 
and
 
whether
 
the
 
most
 
appropriate
 
population
 
of
 
death
 
records
 
data
 
was
 
available.
 
The
 
Board
 
is
 
persuaded
 
that
 
notwithstanding
 
the
 
limitations
 
in
 
the
 
modelling
 
and
 
statistical
 
analyses,
 
each
 
of
 
the
 
experts
 
was
 
able
 
to
 
come
 
to
 
a
 
considered
 
and
 
cautious
 
view
 
that
 
there
 
was
 
an
 
increase
 
in
 
deaths
.
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EFFECT
 
OF
 
AIR
 
POLLUTION
 
DURING
 
THE
 
MINE
 
FIRE
 
AND
 
BUSHFIRES
 
Professor
 
Armstrong,
 
Professor
 
Gordon,
 
Associate
 
Professor
 
Barnett, 
Dr
 
Flander
 and 
Dr
 Johnston
 
all
 
agreed that there was a likely association between the air pollution from the mine fire and an increase 
in
 
deaths
 
in
 
the 
Latrobe
 
V
alley
.
93
Professor
 
Armstrong
 also 
concluded
 
that
 
it was
 
possible 
that
 
some
 
of 
the
 
increase
 
in 
the
 deaths during
 
the mine fire was associated with emissions from the bushfires that burned around 
Morwell
 during the period of the mine fire. 
However,
 Professor
 
Armstrong’s
 analysis noted that there was no evidence of
a
 relationship between the bushfires and deaths from cardiovascular disease, which suggested that 
something
 else
 
was
 
responsible
 
for
 
the 
increase
 
in
 
deaths
 from
 
cardiovascular causes
 in
 
2014.
94
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The
 
Board
 
is
 
comfortable
 
adopting
 
the
 
observations
 
and
 
findings
 
of
 
the
 
experts.
The Board finds that it is likely that there was an increase in deaths in the Latrobe 
Valley
 from
 
February
 
to
 
June
 2014
 
when
 compared
 with 
the
 
same
 period
 
during
 
2009–2013.
) (
7.3
 
DID
 
THE
 
MINE
 
FIRE
 
CONTRIBUTE
 
TO
 
THE
 
INCREASE
 
IN
 
DEATHS?
Having determined
 that
 
there
 
was
 
an
 
increase in
 the
 number of
 
deaths
 
in 
the
 Latrobe
 
V
alley
 during
 
the mine fire, the experts then considered whether the mine fire contributed to that increase.
 
As part 
of 
those
 
considerations,
 
the
 
experts
 took
 
into account whether 
there
 were other 
factors
 
that
 
might
 
be 
solely
 or
 
partially 
responsible
 
for
 
the
 increase in
 
deaths.
In their joint expert report dated 19 October 2015:
) (
•
) (
Professor
 
Armstrong stated that it 'is likely that the coal mine fire contributed to the increase 
in
 m
ortality
 but
 
it
 
does
 
not
 
explain
 
the
 apparent
 
magnitude
 of
 
the
 
increase.’
87
Professor Gordon and 
Dr
 Johnston concluded that it is likely that the mine fire contributed to 
the
 
increase
 
in
 
deaths.
88
Associate Professor Barnett provided an unqualified conclusion that the mine fire contributed 
to the 
increase
 
in
 
deaths.
89
Dr
 
Flander
 
stated
 
that
 
she
 was not
 
prepared 
to
 
say
 what 
the
 
causes
 
of
 the
 increase in
 
deaths
 
during the
 
mine
 
fire were
 
'as
 
the numbers
 
observed
 
are so
 
small'.
90
Dr
 McCloud did not consider that the question could be answered affirmatively based on 
statistical
 analysis
 
because
 
of
 
the 'inherent
 
random 
variation'.
91
) (
•
) (
•
) (
•
) (
•
) (
In
 
considering
 
possible 
factors
 
that
 
may
 
have
 contributed
 
to
 
the
 
increase in deaths,
 the
 
experts 
took
 
into account air pollution (particulate matter and carbon monoxide) from the mine fire or bushfires, 
temperature,
 and
 random
 
variation.
Dr
 Johnston noted that stress arising from the mine fire co
uld have contributed to the increase in 
deaths, although
 she
 acknowledged
 that
 
this
 was
 
not
 
an
 
area of
 
her
 
expertise.
92
 
Stress 
was not
 a
 
factor
 
discussed by any of
 the
 
other experts.
 
The
 
Board
 did not hear any evidence
 
of any other 
factors
 
that may have co
ntributed to an increase in the number of deaths during the mine fire, for example 
there
 
was
 
no
 
evidence
 
of
 a
 
demographic
 change
 in
 the
 area or
 
another
 
incident
 
leading
 to
 
a
 large
 
number of deaths.
The
 
experts 
tested
 
their
 
conclusions
 
about 
the
 
contribution
 
of 
the
 
above 
factors
 
against other 
matters,
 
including whether there was:
Evidence
 
consistent
 
with
 
the
 
known
 
dose-response
 
theory
 
relating
 
to
 
air
 
pollution,
 namely
, 
that
 
the
 
population
 
closest
 
to
 
the
 
dose
 
(air
 
pollution)
 
should
 
see
 
the
 
greatest
 
response
 
(increase
 
in
 
deaths).
Evidence of an increase in hospital admissions during the mine fire, where an increase in
deaths
 associated with the mine fire is only likely if there was a corresponding increase in illness 
(recorded
 
through
 hospital
 
admiss
ions).
) (
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)
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Dr
 McCloud told the Board that without a detailed examination of death certificates, it was not possible to determine whether the emissions from the mine fire contributed to an increase in deaths in the 
Lat
robe 
V
alley
.
95
 
Dr
 
Flander
 
told
 
the
 
Board
 
that
 
this
 
type
 of investigation
 
would
 
not
 
assist,
 
as exposure
 
to emissions from the mine fire could cause a range of conditions that are common without such 
exposure.
96
 
Professor
 
Armstrong
 
strongly
 
asserted
 
that a
 
detailed
 
examination of
 
death
 
certificates
 
‘would
 
not
 
be
 
the slightest
 
bit
 
informative.’
97
Both
 
Dr
 
Flander
 and
 Professor
 
Armstrong
 are
 
epidemiologists.
 Professor
 
Armstrong
 is
 
also
 a
 
medical
 
practitioner and
 a
 public
 
health
 
practitioner.
 
The
 
Board
 is
 
persuaded
 
by
 
Dr
 
Flander’s
 
and
 Professor
 
Armstrong’s
 
evidence
 
on
 this
 point.
An
 
alternative
 
position
 
put
 
by
 
Dr
 McCloud,
 based
 
on
 the
 
work
 
of
 
Dr
 Johnston
 and
 Professor
 
Abramson, was that the more likely number of deaths during the mine fire would be between 
zero and 
two.
 His
 conclusion
 was
 
supported
 by
 the
 
meta-analysis 
published
 
by
 
Atkinson
 and
 
others
98
 
and
 the
 
Rapid Health Risk
 
Assessment, which he suggested assists in estimating a 'ballpark' figure of likely deaths
 
associated
 
with
 
exposure
 
to
 
air
 
pollution
 
caused
 
by
 
the
 
mine
 
fire.
99
 
Dr
 
Johnston 
agreed.
100
Dr
 
Johnston's
 
report
 dated
 
18
 October
 2015
 
expressed
 a
 
conclusion,
 
based
 
on
 
an
 
assessment
 
of
 the
) (
Part
 
Seven
 
Discussions
 
and
 
conclusions
 
about
 
deaths
 
in
 
the
 
Latrobe
 Valley
) (
population
 exposure 
to
 
PM 
 
,
 
that
 it was
 
plausible 
that
 
there
 would be
 a
 
mortality
 increase of
 
up
) (
2.5
to
 
3.6 per 
cent, 
but 
that
 
an increase
 
as large as
 
30 per 
cent
 
was
 
not likely 
to
 be explained as an
 
effect
 
of
 
exposure
 to
 
smoke.
101
 
Dr
 
Johnston
 
told
 
the Board
 
that
 
other
 explanations
 
should 
be
 considered
 
when
 the result 
of
 
an
 
analysis
 
is
 
a
 higher
 
increase
 
in
 mortality than 
expected.
102
In
 
her
 
report,
 
Dr
 
Johnston
 
referred
 
to
 
the
 
meta-analysis
 
undertaken
 
by
 
Atkinson
 
and
 
others,
 
which
 
discusses
 
whether
 
short-term
 
exposure
 
to
 
particulate
 
matter
 
is
 
associated
 
with
 
an
 
increased
 
risk
 
of
 
death.
103
 
The
 
Board
 
has
 
read
 
and
 
considered
 
the
 
meta-analysis
 
undertaken 
by
 
Atkinson
 
and
 others,
 
which
 
provides:
There
 
are
 
a
 
number
 
of
 
plausible
 
biomedical
 
explanations
 
for
 
association
 
between
 
short-term
 
exposure
 
to
 
fine
 
particles
 
and
 
adverse
 
health
 
outcomes.
 
It
 
is
 
hypothesised
 
that
 
small
 
effects
 
cause
 
clinical
 
events
 
when
 
experienced
 by
 individuals
 who
 
are
 already 
vulnerable
 
due
 
to
 
existing
 chronic
 
or
 acute
 
disease.
 
Our
 
review
 
indicates
 
that
 
such
 
effects
 
are
 
observed
 
even
 
at
 
the
 
relatively
 
low
 
levels
 
of
 
fine
 
particles
 
found
 
in
 
developed
 
countries.
 
Our
 
results
 
reinforce
 
the
 
public
 
health
 
importance
 
of
 
fine
 
particles
 
on
 
health.
 
While
 
the
 
estimates 
are
 
small,
 
the
 
impact 
is
 
substantial
 
because
 
the
 
entire population 
is
 exposed.
104
In answer to a question about what conclusions can be drawn where there are disparate findings in 
different
 studies about the 
effect
 of particulate matter on health and the analysis, 
Dr
 Johnston stated:
It
 
means
 
we
 
have
 
to
 
look
 
very
 
hard
 
before
 
we
 
attribut
e—there
 
was
 
certainly
 
a
 
statistical
 
increase
 
in
 
deaths.
 
I
 
don’t
 
dispute
 
that.
 
I
 
think
 
it’s
 
likely
 
particles
 
contributed.
 
But
 
I’m
 
very
 
cautious
 
about
 
attributing
 
the
 
increase
 
in
 
deaths
 
to
 
particles
 
alone,
 
given
 
there
 
may
 
be
 
other
 
causes.
 
We
 
know
 
it’s
 
small
 
numbers.
 
We
 
know
 
there
 
is
 
background
 
variation.
 
I
 
would
 
want
 
to
 
look
 
a
 
bit
 
harder
 
and
 
do
 
more
 
studies
 
before
 
I
 
became
 
more
 
confident
 
of
 
the
 
conclusion.
105
The
 
Board
 has 
considered
 
the
 evidence of
 
Dr
 
Johnston
 in
 relation
 
to
 
the
 
observations
 
of
 the
 
levels
 
of
 
air pollution in the Latrobe 
Valley
 in 2013 and in 2014 during the Hazelwood mine fire.
 
The evidence
 
recorded
 
in
 
Dr
 
Johnston’s
 
email,
 
dated
 
13
 October
 
2015,
 to
 
Board
 
Member
 
Professor
 
Catford
,
 
suggests
 
that
 
the
 
two
 
periods
 
were
 similar
 in 
terms
 of
 
air poll
ution
 
and
 
hence
 there
 
should
 not
 
be
 a
 
different outcome
 
observed
 
in
 
2014
 
when
 
compared
 with
 
2013.
106
 
The Board
 notes
 
that
 in
 
answering
 
questions 
from
 Counsel 
for
 
Voices
 of
 the
 
V
alley
,
 
Dr
 
Johnston
 was directed
 to
 
consider
 
the
 
EPA
 
air
 
pollution graphs
 
in
 the
 2014 Hazelwood
 Mine
 
Fire
 
Inquiry
 
Report.
 
Dr
 Johnston
 
conceded
 
that
 
there
 
was a 
difference
 between the air pollution experienced during the mine fire compared with the air
 
pollution recorded in 2013. 
Dr
 Johnston agreed that the air pollution during the mine fire had more 
spikes
 
of high levels of particulate 
matter
 and 
that
 
there
 
was 
a
 
greater 
sustained
 
period of
 
particulate
 
matter
 
measured
 above
 the
 
threshold
 level
 
in 2014 
c
ompared 
with 
the
 air
 
pollution
 recorded 
in 
2013.
107
The
 
Board
 
accepts 
the
 evidence of 
the
 experts 
that
 
particulate 
matter 
in 
smoke
 
from
 
the
 
Hazelwood
 
mine fire is likely to have contributed to an increase in deaths in the Latrobe 
Valley.
) (
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EFFECT
 
OF
 
TEMPERATURE
 
The
 
experts
 
agreed 
that
 high 
temperature
 did not
 
appear 
to
 have 
contributed
 
to
 
a
 higher 
rate 
of death
 
in
 
the
 
Latrobe
 
Valley
 
during
 
the
 
mine
 
fire.
108
The
 
Board
 accepts
 this
 
conclusion.
) (
RANDOM
 
VARIATION
 
The
 
majority
 
of
 the
 
experts
 
agreed 
that
 it was
 
likely 
that
 
random
 
variation
 or 
chance
 
may
 
be
 
responsible for
 
at
 
least
 
some of
 
the
 
increase
 
in
 
deaths observed
 
during
 
the
 
mine
 
fire.
109
Dr
 
McCloud
 
stated
 
that
 it was
 
possible 
that
 
the
 
entire
 
increase in
 
deaths 
could
 be accounted
 for
 
by
 
random
 
variation.
 
However,
 
Dr
 McCloud
 
also
 stated
 
to
 
the
 
Board
 
that
 
he
 could
 
not
 rule
 
out
 that
 
the
 
mine
 
fire
 
could
 
have
 
been
 
‘a
 
cause’
 
of
 
the
 
increase
 
in
 
deaths.
110
T
o
 
support
 his 
conclusion
 on
 random
 
variation,
 
Dr
 McCloud
 
cited
 
that
 
the
 
number
 
of
 
deaths in
 
the
 Latrobe
 
V
alley
 
in
 
2015
 
was
 
not
 
dissimilar
 to the
 number
 
of
 
deaths
 
in
 
2014.
111
 
Dr
 McCloud 
had
calculated
 the confidence interval for the 2015 number of deaths and prepared a diagram comparing 
the 
data
 
for the years 
2009
 
to 
2015.
112
Professor
 
Gordon
 
disagreed
 
that
 
the
 
2015
 
data
 
demonstrated
 
that
 
the
 
increase
 
in
 
2014
 
was
 
accounted
 
for
 
by
 
random
 
varia
tion.
 
He
 
calculated
 
the
 
relative
 
risk
 
and
 
the
 
P-values
 
for
 
the
 
2015
 
data
 
based
 
on
 
the
 
work
 
done
 
by
 
Dr
 
McCloud.
 
He
 
concluded
 
that
 
the
 
2015
 
data
 
‘is
 
essentially
 
consistent
 
with
 
the
 
results
 
we
 
were
 
discussing
 
[in
 
the
 
September
 
public
 
hearings]
 
and
 
my
 
own
 
findings
 
in
 
my
 
first
 report.’
113
Professor
 
Armstrong
 
disagreed
 
that
 
using
 
2015
 
death
 
records
 
was
 
useful
 
in
 
conducting
 
an
 
analysis
 
that
 
compares
 
2014
 
death
 
records
 
with
 
the
 
period
 
2009–2013.
114
 
The
 
Board
 
accepts
 
the
 
evidence
 
of
 
Professor
 
Armstrong
 
that
 
the
 
2015
 
data
 
analysis
 
does
 
not
 
assist
 
the
 
Board
 
in
 
determining
 
whether
 
the
observed
 
deaths
 
in
 
2014
 
are
 
greater
 
than
 
the
 
deaths
 
in
 
years
 
2009–2014
 
(the
 
period
 
prescribed
 
in
 
T
erm
 
of
 
Reference
 
6).
Professor
 
Armstrong
 also 
stated
 
that,
 
despite
 the
 
generally
 
held 
view
 
that
 
the
 greater impact
 
on 
the
 
health of
 
Latrobe
 
V
alley
 
residents
 would
 
be incurred
 
proximate
 to
 
the
 event
 (during
 
or
 
within
 
days of
 
the mine fire), it is possible that the impact on the health of the Latrobe 
Valley
 population from
 
exposure
 
to
 
the
 
mine
 
fire
 
will
 
be
 
seen
 
in
 
the
 
longer-term.
115
The
 
Board
 
heard
 
evidence 
from
 
various
 
experts
 
about 
the
 
short
 
and
 
long-term health effects of
 
exposure to particulate matter:
) (
•
) (
In
 
his
 report
 
to
 
the
 2014
 
Hazelwood 
Mine
 
Fire
 
Inquiry,
 Professor
 
Donald
 
Campbell,
 Professor
 
of 
Medicine,
 
Southern
 Clinical
 School,
 
Monash
 University
 
and
 Program
 
Director,
 
General
 
Medicine Program, 
Monash
 Health, identified the potential medium to long-term 
effects
 of air
 
pollution
 
from
 
the
 
mine
 
fire,
 
which
 
include
 
death.
116
Dr
 Torre,
 Science 
Officer,
 Environment Protection
 
Authority,
 told the 2014 Hazelwood Mine Fire
 
Inquiry that there are significant gaps in the scientific understanding of the 
effects
 of exposure
) (
•
) (
to
 
fine particles, such as PM 
 
, 
at
 the
 levels
 recorded
 in and around
 
Morwell
 during
 the
 mine
) (
2.5
fire
.
117 
Dr
 
Johnston
 agreed
 
that
 
this
 
knowledge 
gap
 
exists
 
because
 
of
 
very 
limited
 
available
 
evidence
 
in
 
this
 
area.
118
Dr
 
Burdon,
 
a
 
consultant
 
respiratory
 
physician, provided 
a
 
report
 
to
 
the
 
Board
 
that
 
states
 
that
 
prolonged exposure
 to
 
smoke
 
inhalation
 from
 
combusted
 
coal
 
may
 lead
 to
 
an
 
increased
 
mortality rate,
 
particularly
 
among
 
those 
with
 
underlying
 
disease.
119
Associate
 
Professor
 
Barnett
 
referred
 
to
 
reports
 published by
 the
 
American
 Heart
 
Association
 
and 
World
 Health 
Organization,
 
which
 
describe 
the
 
relationship
 
between
 
particulate 
matter
 
pollution,
 
and
 
death
 
and
 
morbidity.
120
 
Associate Professor Barnett
 
told the
 
Board that these
 
reports
 
contain
 
strong
 evidence of 
the
 
short
 
and long-term
 
effects
 
of air
 
pollution on health,
 
including increased 
risk
 
of 
stroke,
 increased 
risk
 of death, and increased 
risk
 
of
 
emergency
 
hospital
 
admissions
 
for
 
cardiovascular 
and
 
respiratory 
disease.
121
) (
•
) (
•
) (
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Professor
 
Abramson told the Board that there has not been a previous comparable fire in a 
brown 
coal
 
mine
 
for
 
which
 a
 
health
 
effects
 
study
 has been 
conducted
 and published
 
in peer-
 
reviewed
 literature.
 Given
 
these
 
circumstances,
 
the
 Rapid
 
Health
 
Risk
 
Assessment
 was
 the
 best
 
assessment
 
possible
 
at
 
the
 
time.
122
Dr
 
Johnston
 
told
 
the
 
Board
 
that
 
she
 
was not
 
aware of any
 
evidence 
that
 
smoke
 emissions 
for
 
a
 period
 
of
 
two
 
to
 
six 
weeks
 
would
 contribute to
 deaths
 several months
 or
 a year
 
later.
123
The
 
Board
 
notes 
that
 
uncertainty
 
about 
the
 
long-term health effects of air pollution has
 
led 
to
 
the
 
commissioning
 of
 the 
Hazelwood
 Mine Fire
 Health
 
Study.
124
 
The Board
 accepts
 
the
 possibility
 
that
 
exposure to the mine fi
re could have a long-term 
effect
 on the health and mortality of those exposed
 
and hence the 2015 data may be confounded by the 
effect
 of the mine fire.
The Board notes the submissions of Counsel
 
Assisting that
 
Term
 of Reference 6 specifically directs
 
the
 
Board
 
to
 
have
 regard
 
to
 ‘any 
relevant
 evidence
 for
 
the
 period 2009
 to
 
2014’
 
when
 conducting
 
this
 
Inquiry.
 
The
 
Board
 
assumes
 that
 
the
 language of
 this
 
T
erm
 
of Reference
 
does not
 
just
 
describe what
 
the
 
Board
 
can
 inquire
 
into,
 
but
 
also
 
denotes
 
what is
 
outside
 the
 
scope
 of
 
its
 
inquiry.
 Whilst
 
the
 
Board
 
has been directed under 
the
 
T
erms
 of Reference 
to
 
inquire
 
into ‘any other 
matter that
 
is 
reasonably
 
incidental 
to’
 
the
 questions posed
 
by
 the
 
T
erms
 
of
 
Reference, 
the
 
Board
 does not
 consider
 
that
 
this
 
entitles it
 to
 
inquire
 
beyond 
the
 period 
stipulated
 in
 
T
erm
 of
 
Reference 6.
In
 
response
 
to
 
the
 
submission
 
made
 
by
 
Counsel
 
Assisting
 
on
 
this
 
point,
 
it
 
was
 
put
 
by
 
Senior
 
Counsel
 
for
 
GDF
 
Suez
 
that
 
the
 
Board
 
has
 
had
 
regard
 
to
 
evidence
 
outside
 
the
 
period
 
2009
 
to
 
2014,
 
by
 
virtue
 
ofthe
 
fact
 
that
 
Associate
 
Professor
 
Barnett
 
considered
 
data
 
from
 
2004–2008
 
in
 
his
 
second
 
report
.
125
The
 
Board
 
distinguishes
 
the
 
use
 
of
 
earlier
 
data
 
in
 
Associate
 
Professor
 
Barnett’s
 
report
 
on
 
the
 
basis
 
that:
Associate
 
Professor
 Barnett’s
 report
 was
 considered
 as
 
an
 
historical
 
analysis
 
and
 
was
 
not
 
produced 
for
 
the
 
purpose of
 this
 Inquiry.
The
 
analysis and
 
discussion 
that
 was undertaken
 
by 
the
 experts 
for
 
the
 
purpose
 
of 
the
 
Inquiry,
 
excluding 
the
 analysis
 
by 
Dr
 McCloud,
 was
 
limited 
to
 
the
 
years
 2009 
to
 2014.
The
 
Board’s
 view
 is
 that
 
the
 2015
 
data
 should
 not be
 considered
 in
 
answering
 the
 
question
 
posed 
 
to
 this 
Inquiry.
 
Further,
 the 2015 data has not been sufficiently 
analysed
 for the Board to be properly
 
informed
 
about its 
relevance
 
and effect.
) (
EXPECTED
 
DOSE-RESPONSE
 
RELATIONSHIP
 
The
 
experts
 
disagreed
 
about
 
what
 
conclusions
 
should
 
be
 
drawn
 
in
 
light
 
of
 
the
 
observed
 
decrease
 
in
 
the
 
number
 
of
 
deaths
 
in
 
Morwell
 
during
 
the
 
mine
 
fire,
 
compared
 
to
 
the
 
number
 
of
 
deaths
 
in
 
earlier
 
years.
Dr
 McCloud concluded that the decrease in the rate of deaths in 
Morwell
 during the mine fire was 
contrary
 
to
 
the
 
expected
 
dose-response 
relationship
 and
 therefore
 
weakened
 
an argument
 that
 
the
 
mine
 
fire
 
contributed
 
to
 
an
 
overall
 
increase
 
in
 
deaths.
126
Professor
 
Armstrong
 
and
 
Professor
 
Gordon
 
agreed
 
that
 
the
 
decrease
 
in
 
the
 
number
 
of
 
deaths
 
in
 
Morwell
 
was
 
not
 
consistent
 
with
 
the
 
dose-response
 
expected,
 
however
 
there
 
were
 
other
 
plausible
 
reasons
 
for
 
the
 
decrease,
 
including
 
that
 
some
 
Morwell
 
residents
 
vacated
 
the
 
town
 
during
 
the
 
mine
 
fire.
127
Dr
 
Flander
 and
 
Associate
 
Professor
 
Barnett
 agreed
 
with 
the
 observations
 
and
 conclusions
 of
 
Professor
 
Armstrong
 
and
 
Professor
 
Gordon.
128
Whilst
 
Associate
 
Professor
 Barnett’s
 further
 analysis
 
dated
 
25
 September
 2015
 changes
 his
 
observations about
 
a
 
decrease in
 
the
 
deaths in
 
Morwell
 
during the
 
mine
 
fire,
129
 
the Board
 notes
 
the
 
uncertainty expressed
 
by 
the
 other experts
 
about
 this
 
analysis,
 
as discussed
 
in 
Part 
6.
 
Consequently,
 
the
 
Board
 defers
 to
 
the
 evidence
 
provided at
 the
 
September
 
public
 
hearings.
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USE
 
OF
 
HOSPITAL
 
ADMISSION
 
DATA
Professor
 
Armstrong
 
considered
 
evidence
 
about
 
the
 
health
 
of
 
the
 
Latrobe
 
V
alley
 
population
 
during
 
the
 
mine
 
fire
 
to
 
test
 
his
 
conclusions.
 
His
 
analysis
 
of
 
hospital
 
admissions
 
data
 
found
 
that
 
there
 
was
 
an
 
increase
 
in
 
admissions
 
for
 
all
 
causes
 
of
 
illness
 
and
 
for
 
cardiovascular
 
conditions
 
during
 
the
 
mine
 
fire,
 
compared
 
with
 
admissions
 
in
 
2013.
 
Professor
 
Armstrong
 
indicated
 
that
 
he
 
would
 
expect
 
to
 
see
 
an
 
increase
 
in
 
cardiovascular
 
conditions
 
from
 
exposure
 
to
 
particulate
 
matter,
 
a
 
product
 
of
 
both
 
the
 
mine
 
fire
 
and
 
bushfire,
 
and
 
that
 
the
 
hospital
 
admission
 
records
 
demonstrated
 
that
 
this
 
in
 
fact
 
occurred.
 
His
analysis
 
also
 
showed
 
that
 
there
 
was
 
an
 
increase
 
in
 
hospital
 
admissions
 
during
 
the
 
mine
 
fire
 
for
 
the
 
more
 
vulnerable
 
age 
groups,
 
which
 he 
also
 
expected.
130
The
 
Board
 accepts
 the
 
analysis
 
undertaken
 
by
 Professor
 
Armstrong
 and
 
notes
 that
 
Professor
 
Gordon,
 
Dr
 
Flander
 
and
 
Associate Professor Barnett 
agreed
 
with
 
the conclusions reached 
by
 
him.
131
) (
CONCLUSIONS
 
REACHED
 
BY
 
THE
 
BOARD
 
The Board is required to make findings about whether the mine fire contributed to an increase in 
deaths in
 the
 Latrobe
 
V
alley
.
 
The
 
Board
 notes
 that
 
the
 
experts
 
involved
 
in
 this
 
Inquiry
 
provided
 
considered
 
and
 cautious
 approaches 
to
 
their
 analyses.
The
 
Boar
d
 accepts
 the
 
conclusions
 
reached
 by
 Professor
 
Armstrong,
 
Professor
 
Gordon,
 
Associate
 
Professor
 
Barnett
 
and 
Dr
 Johnston
 
that
 
the
 
most 
likely explanation 
for
 
some
 
of 
the
 
increase
 
in deaths
 
in the Latrobe 
Valley
 in 2014 is air pollution arising from the Hazelwood mine fire, and possibly also
 
the bushfires that occurred at that same time.
The
 
Board
 
further
 
accepts
 
the
 
conclusions
 
of
 
Professor
 
Armstrong,
 
Professor
 
Gordon
 
and
 
Dr
 
Johnston
 
that
 
it
 
is
 
unlikely
 
that
 
air
 
pollution
 
from
 
the
 
mine
 
fire
 
was
 
solely
 
responsible
 
for
 
the
 
increase
 
in
 
deaths
 
observed.
The Board finds that it is likely that the Hazelwood mine fire contributed to some of the increase in 
deaths in
 the
 Latrobe
 
V
alley
 
in
 
2014.
The 
Board’s
 
Terms
 of Reference do not require it to make any findings about whether the mine fire
 
contributed to a precise number of deaths and it does not make any such findings.
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