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1
 
INTRODUCTION
 
T
O
 
THE
 
INQUI
R
Y
The
 
2014
 
Hazelwood
 Mine
 
Fire
 
Inquiry
 was
 
held 
from
 
February
 
to
 
September
 
2014.
 On
 26 
May
 2015,
 
The
 
Honourable
 
Lily
 
D’Ambrosio
 
M
P,
 Minister
 
for
 
Energy
 and
 
Resources,
 
and
 
The
 
Honourable
 Jill
 
Hennessy 
M
P,
 Minister
 
for
 Health, announced
 the
 
re-opening
 
of
 the
 Inquiry.
 
The
 purpose of
 the
 
re-
 
opened Inquiry is to investigate and report on whether the 2014 Hazelwood mine fire contributed to
an
 increase
 
in
 
deaths; 
measures
 
to
 improve 
the
 health
 
of 
the
 Latrobe
 
Valley;
 
rehabilitation
 options
 
for Latrobe 
Valley
 coal mines; and 
minimising
 fire risks at the
 
Anglesea
 coal mine for the 2015/2016
 
summer
 
season.
) (
TERMS
 
OF
 
REFERENCE
This
 
report
 addresses paragraph
 6
 of 
the
 Hazelwood
 Mine
 
Fire
 
Board
 of Inquiry’s
 
T
erms
 
of Reference
 
(
T
erm
 of Reference
 
6). Under
 
T
erm
 of
 
Reference 6,
 the
 
Board
 is 
to
 inquire into,
 
and 
report
 on, and
 
make
 
any
 recommendations
 
that
 it
 considers
 
appropriate
 
in 
relation
 
to
 whether 
the
 Hazelwood
 
Coal
 
Mine
 
Fire
 
contributed
 
to
 an
 
increase in
 
deaths,
 
having 
regard
 
to
 any 
relevant
 evidence
 for
 
the
 period
 
2009 
to
 
2014.
) (
ESTABLISHMENT
 
OF
 
THE
 
INQUIRY
THE
 
BOARD
 
On
 
26
 May
 2015, 
the
 
Governor
 in Council
 
established
 the
 Hazelwood 
Mine
 
Fire
 
Board
 
of
 Inquiry
 
and appointed the following Board members:
BERNARD
 
TEAGUE,
 
CHAIRPERSON
Justice
 
Bernard
 
T
eague
 
AO
 was
 a
 
Supreme
 
Court
 Judge
 
from
 1987 
to
 2008.
 
During 
this
 period
 
he
 
also 
chaired
 
the
 
Adult
 
Parole
 
Board
 and
 the
 
Victorian
 Forensic
 Leave
 Panel,
 
and
 
was
 a
 Council
 
Member
 
at 
the
 
Institute
 
of 
Forensic
 
Mental
 
Health. 
Prior
 
to
 
his appointment
 to
 
the
 
Supreme
 
Court,
 
Justice
 
T
eague
 
was
 a
 
solicitor
 
specialising
 in
 
defamation
 
and
 
other
 civil
 
law
.
Justice
 Teague
 was Chair of the 2009 
Victorian
 Bushfires Royal Commission and Chair of the 2014
 
Hazelwood 
Mine
 
Fire
 
Inquiry.
JOHN
 
CATFORD,
 
BOARD
 
MEMBER
Professor
 
Emeritus
 
John
 
Catford
 
is
 a
 
registered
 
medical
 practitioner
 
and
 the
 
Executive
 
Director,
 
Academic
 
and
 Medical,
 of
 the
 
Epworth
 HealthCare
 Group.
Professor
 
Catford
 
has
 
been
 a
 
Professor
 of
 
public
 
health 
for
 30
 years
 and has
 
held
 senior
 academic
 
and health
 service
 
management
 positions
 
in
 
Australia
 and 
the
 United
 Kingdom,
 and
 
with
 the
 
World
 
Health 
Organization.
 
In
 
2008,
 Professor
 
Catford
 
led 
the
 establishment of
 the
 
School
 of 
Medicine
 at
 
Deakin
 University
 
in
 Geelong.
 
He
 
was
 
appointed 
Vice
 President
 and Deputy
 
Vice
 
Chancellor of
 
Deakin
 
University
 
in
 
201
1.
Professor
 
Catford
 
was
 a
 
Board
 
member
 
of
 the
 2014
 
Hazelwood
 Mine
 
Fire
 
Inquiry.
 
ANITA
 
ROPER,
 
BOARD
 
MEMBER
Mrs
 
Anita
 Roper
 
is
 
an
 
experienced
 
Director
 
with
 a
 
strong
 background
 
in
 
sustainability.
 
Her
 career
spans
 
the
 
public
 
and private
 sectors.
 
She
 
has
 
over 30
 years
 
of
 
experience in 
senior
 
management
 
roles
 working
 
with
 
business,
 
government,
 communities
 and
 multi-lateral
 agencies
 
in
 
Australia
 and
 
internationally.
 
She
 is
 currently
 
a
 Director
 
of
 
Y
arra
 
V
alley
 
W
ater
,
 
a
 
Board
 
member
 
of
 the
 
Fitzroy
 
Football
 
Club,
 
and
 a
 
member
 
of
 the
 
Victorian
 
Public
 
Sector
 Commission
 
Advisory
 
Board.
Mrs
 Roper’s previous roles include Chief Executive Officer at Sustainability 
Victoria
 and Global
 
Director of
 Sustainability
 with
 
Alcoa
 
(New
 
Y
ork).
 She
 
has
 
also
 
previously
 served
 as
 a
 non-executive
 
Director of Pacific-Hydro and as Chair of the 
Board’s
 Health, 
Safety,
 Sustainability and People
 
Committee; as
 a
 
member
 of
 
AngloGold
 
Ashanti’s
 Global
 
Panel
 
on
 Sustainability;
 and
 
as
 a
 
Board
 
member
 
of 
the
 
Women’s
 Network 
for
 
a
 
Sustainable
 
Future
 
(New
 Y
ork).
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Part
 
One
 
Introduction
 
to
 
the
 
Inquiry
) (
HAZELWOOD
 
MINE
 
FIRE
 
INQUIRY
 
SECRETARIAT
The
 
Hazelwood
 
Mine
 
Fire
 
Inquiry
 
Secretariat
 
was
 
established
 
to
 
support
 
the
 
Board
 
of
 Inquiry
.
 
The
 
Secretariat
 
was
 
headed
 
by
 
Ms
 
Genelle
 
Ryan
.
 
Members
 
of
 
the
 
Secretariat
 
are
 
listed
 
in
 
Appendix
 
A.
 
The
 
Board
 
thanks
 
them
 
for
 
their
 
dedication
 
and
 
commitment
 
to
 
this
 
Inquiry
.
 
The
 
Board
 
also
 
thanks
 
K&L
 
Gates
 
for
 
contributing
 
their
 
legal
 
expertise,
 
and
 
particularly
 
Ms
 
Justine
 
Stansen
 
for
 
her
 
additional
 
hard
 
work
 
in
 
developing
 
and
 
coordinating
 
this
 
report.
) (
COUNSEL
 
ASSISTING
 
Counsel
 
Assisting,
 
Mr
 Peter
 
Rozen
 
and
 
Ms
 
Ruth
 
Shann
,
 provided
 the
 
Board
 with
 
legal
 
advice
 
and
 
guidance 
throughout
 
the
 
Inquiry,
 
and
 managed
 
the
 Inquiry’s
 
public
 
hearings
 
in
 
Morwell
 and
 Melbourne.
 
The
 
Board
 
thanks
 
Mr
 
Rozen
 and
 
Ms
 
Shann
 
for
 
their
 assistance.
) (
ACKNOWLEDGEMENTS
 
The Board thanks the 
Victorian
 Government Solicitor and his Office, other contributing government
 
departments and agencies,
 
Voices
 of
 the
 
V
alley
 and
 
its 
solicitor
 
Environmental
 
Justice
 
Australia,
 
GDF
 
Suez
 
Australian
 
Energy
 and
 
its 
solicitor
 
King
 
& 
Wood
 
Mallesons
,
 
and
 
Dr
 
Rosemary
 
Lester
 
and her
 
solicitor
 
Perry
 
Maddocks
 
Trollope, 
for
 
their
 assistance 
throughout
 
the
 Inquiry.
) (
THE
 
BOARD’S
 
APPROACH
The
 
Board
 
recognised
 
that
 
effectively
 
conducting
 
this
 
Inquiry
 
called
 
for
 
genuine
 
engagement with
 
the
 
Latrobe
 
V
alley
 
community.
 
The
 
Board
 
emphasised
 transparency
 and
 
accessibility
 throughout
 
this
 
Inquiry
 and
 
endeavoured
 
to
 hear
 
and
 
understand 
the
 
concerns
 of
 the
 
Latrobe
 
V
alley
 community
relevant
 
to
 
T
erm
 of
 
Reference 6. 
Members
 
of
 the
 
Board,
 
Counsel
 
Assisting
 
and 
Secretariat
 staff 
visited
 
the
 
Latrobe
 
V
alley
 as
 
part
 
of 
this
 
Inquiry.
) (
PUBLIC
 
SUBMISSIONS
 
Individuals
 
and
 
organisations
 contributed
 
to
 
the
 
Inquiry
 by 
making
 public
 submissions.
 
The
 
Board
 
accepted written submissions specific to
 
Term
 of Reference 6 until 10
 
August 2015. Board members
 
read
 
and
 considered
 all
 
written
 submissions
 
(listed
 at
 
Appendix
 
B) received
 
from
 individuals
 
and
 
organisations
.
) (
COMMUNICATIONS
 
A
 
website
 
(http://hazelwoodinquiry.vic.gov.au/)
 
was
 
established
 
for the
 
2014
 
Hazelwood
 
Mine
 Fire
 
Inquiry.
 
This
 
website
 
was
 
updated
 
when
 
the
 
Inquiry
 
was
 
re-opened,
 
and
 
has
 
since
 
been
 
continuously
 
updated
 
to
 
provide
 
information
 
to the
 
Latrobe
 
Valley
 
and
 
broader
 
Victorian
 
community
 
about
 
the
 
Board,
 
T
erms
 
of
 
Reference,
 
public
 
submissions, community
 
consultations
 
and
 
public
 
hearings.
 
The
 
Latrobe
 
Valley
 
community
 
was
 
informed
 
about
 
how
 
they could
 
participate
 
in,
 
or
 
attend
 
the
 
Inquiry,
 
through brochures,
 
posters,
 
mail-outs,
 
media
 
promotion
 
and
 
advertising.
 
Members
 
of
 
the
 
public
 
were
 
able
 
to
 
contact
 
the
 
Inquiry
 
by
 
phone
 
(1300 556
 
034)
 
and
 
email
 
(info@hazelwoodinquiry.vic.gov.au)
 
for the duration
 
of
 
the 
Inquiry.
) (
INDEPENDENT
 
EXPERT
The
 
Board
 engaged 
Emeritus
 
Professor
 
Bruce
 
Armstrong
 
AM
, medical
 practitioner,
 
public health
 
physician and
 
epidemiologist 
from
 
the
 
School
 of
 Public
 
Health,
 
University of
 
Sydney,
 
to
 provide
 
information and
 
advice
 to
 
the
 
Inquiry
 as
 
an independent
 
expert.
 
The
 
Board
 
thanks
 
Professor
 
Armstrong
 
for
 his expertise
 
and 
report.
) (
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PUBLIC
 
HEARINGS
 
Public hearings were held over five days in 
Morwell
 and Melbourne, from 1-3 
September,
 on 9 September
 and
 
on
 
22
 October
 2015.
 
Counsel
 
Assisting,
 
Mr
 
Rozen
 
and
 
Ms
 
Shann
,
 led
 
evidence 
 
and
 made final submissions to the Board. Leave to appear before the Inquiry was granted to the State,
 
Voices
 of 
the
 
V
alley
,
 
GDF
 
Suez
 
Australian
 
Energy,
 
Dr
 Rosemary 
Lester,
 and 
the
 
Environment
 
Protection
 
Authority.
The Board received evidence from senior government officials from the Department of Health and the 
Victorian
 Registry of 
Births,
 Deaths
 
and 
Marriages,
 
expert epidemiologists and
 statisticians,
 
expert
 
medical
 
professionals
 
and 
a
 
member
 of 
Voices
 
of 
the
 
V
alley
.
 
Appendix
 
C
 lists 
the
 names
 
of witnesses
 
who appeared
 
at 
the
 public hearings.
 
Appendix
 
D
 lists
 
exhibits 
that
 were 
tendered
 at 
the
 public
 
hearings.
) (
INQUIRIES
 
ACT
 
2014
 
(VIC)
In
 
the
 2014
 
Hazelwood
 Mine
 
Fire
 
Inquiry
 
report, there
 was 
a
 discussion
 
of
 the
 
challenges
 
faced
 by
 
a
 
Board
 of 
Inquiry
 in 
the
 absence of
 
an 
Inquiries
 
Act.
 
Those
 
challenges
 
included
 the
 lack of
 a
 
power
 
to
 
restrict 
publication of
 
its proceedings
 
and no
 
ability 
to
 deal with
 contempt
 of its
 
processes. 
It 
was
 
noted 
that
 
the
 
Inquiries
 
Bill
 2014
 
(Vic)
 was
 
introduced
 
into
 the
 
Parliament
 on
 the
 
eve
 
of
 the
 report’s
 
publication.
1
 
The
 
Inquiries
 
Act
 2014
 
(Vic)
 commenced
 on
 
15
 
October
 2014.
 
The
 present
 
Inquiry
 
is
 
the first to be established under Part 3 of the
 
Act.
Section
 
76 of
 the
 
Act 
prescribes 
a
 procedure 
to
 be 
followed
 
in
 the
 
event
 that
 
a
 
Board
 
established
 
under Part 3 ‘proposes to make a finding that is adverse to a person.’
 
In this 
Inquiry,
 the Board
 
determined, at 
the
 
conclusion
 
of
 the
 
public hearings
 
and after
 the
 
receipt
 
of
 
written 
submissions
 
from
 
the parties, that it would make adverse findings against 
Dr
 Rosemary 
Lester,
 the former Chief Health
 
Officer,
 and against the State (Department of Health). In compliance with 
s.76(
1)(b) of the
 
Act, the
 
Board provided both of these parties with a copy of a final draft of part of this report and invited them 
to
 
make
 any 
submissions
 
they
 wished 
to
 
make.
 
As
 
required
 by 
s.76(
2),
 
the
 
Board
 
has
 considered
 
those
 
submissions
 
in 
this
 
report.
 
Part 8
 
of 
the
 
report
 
sets 
out 
the
 
responses
 
of 
Dr
 
Lester and 
the
 
State
 
of 
Victoria
 
to the
 
Board’s
 
proposed findings.
2
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2
 
BACKGROUND
 
OF
 
THE
 
HAZE
L
WOOD
MINE
 
FIRE
 
AND
 
ITS
 
IM
P
ACT
 
ON
 
THE
 
HEA
L
TH OF
 
THE
 
COMMUNITY
The
 
Hazelwood
 
mine
 
fire
 
ignited
 
on
 
9
 
February
 
2014
 
and
 
burnt
 
for
 
45
 
days
 
before
 
being
 
declared
 
safe.
It
 
was
 
the
 
largest
 
and
 
longest
 
running
 
mine
 
fire
 
in
 
the
 
history
 
of
 
the
 
Latrobe
 
Valley.
 
The
 
impact
 
of
 
the
 
mine
 
fire
 
on
 
the
 
community’s
 
health
 
was
 
significant,
 
with
 
residents
 
suffering
 
many
 
adverse
 
health
 
effects.
) (
2.1
 
HEALTH
 
EFFECTS
 
OF
 
THE
 
HAZELWOOD
 
MINE
 
FIRE
In
 
the
 
2014 Hazelwood 
Mine
 
Fire
 
Inquiry,
 
the
 
Board
 
was 
required
 
to
 
consider
 
the
 
health effects
 
that
 
smoke and ash produced by the Hazelwood mine fire had on the 
community,
 the likely cause of these
 
health
 
effects,
 
and potential long-term health impacts.
The 2014
 
Hazelwood
 
Mine
 
Fire
 
Inquiry found
 
that
 
the Latrobe
 
Valley
 
community,
 
and
 
in
 
particular
 
residents of
 
Morwell
, reported suffering distressing
 
adverse
 
health
 
effects from the Hazelwood
 mine
 
fire,
 
including
 
sore
 
and
 
stinging
 
eyes,
 
headaches
 
and
 
blood
 
noses.
 
The
 
majority
 
of
 
these
 
symptoms
 
resolved
 
when
 
smoke
 
and
 
ash
 
from
 
the
 
mine
 
fire
 
dissipated,
 
but
 
some
 
residents
 
reported
 
continuing
 
symptoms. In
 
addition to
 
these
 
symptoms, a
 
small number of residents
 
reported
 
developing new
 
health
 
conditions
 
as
 
a
 
result
 
of
 
exposure
 
to
 
smoke
 
and
 
ash
 
during
 
the
 
mine
 
fire.
 
There
 
were
 
a
 
number
 
of
 
vulnerable
 
groups
 
in
 
the
 
community
 
who
 
were
 
particularly
 
susceptible
 
to the
 
potential
 
adverse
 
health
 
effects
 
of
 
the
 
smoke and
 
ash,
 
namely
 
those
 
with
 
pre-existing
 
cardiovascular and
 
respiratory
 
conditions,
 
pregnant
 
women
 
and
 
unborn
 
children,
 
children
 
and
 
the
 
elderly.
1
Professor
 
Donald
 
Campbell,
 Professor
 of
 Medicine,
 
Southern
 
Clinical
 School,
 
Monash
 University
 
and
 
Program
 Director,
 General
 
Medicine
 
Program,
 
Monash
 Health,
 
advised
 the
 
Board
 during
 the
 2014
 
Hazelwood 
Mine
 
Fire
 
Inquiry
 
that
 
the
 probable 
cause
 of
 these
 
adverse
 
health
 
impacts was
 the
 
smoke
 
and ash
 
produced by
 
the
 
mine fire.
2
Professor Campbell identified specific components of smoke and ash from the mine fire and indicated the
 
potential 
short
 and long-term
 
effects
 
of
 
exposure 
to
 
those
 
components.
3
Professor Campbell
 
informed
 
the Board
 
that
 
people
 
with
 
pre-existing
 
health
 
conditions,
 
including
 
asthma,
 
chronic
 
obstructive
 
pulmonary
 
disease,
 
ischaemic
 
heart
 
disease
 
and
 
congestive
 
heart
) (
failure
, were
 
at
 
increased
 
risk
 
from
 
exposure
 
to
 
PM 
 
,
 
carbon
 
monoxide
 
and
 
ozone.
4
 
Also
 
at
) (
2.5
increased
 
risk
 
were
 
smokers,
 
who
 
generally
 
have
 
compromised
 
lung
 
function,
 
and
 
people
 
undertaking
 
vigorous
 
activity.
5
 
Research
 
has
 
shown
 
that
 
individuals
 
with
 
chronic
 
obstructive
 
pulmonary
 
disease
 
have
 
an
 
increased
 
risk of
 
requiring emergency
 
care
 
after
 
exposure
 
to elevated
) (
levels
 
of
 
PM 
 
.
6
 
PM
is
 
described
 
in
 
the
 
2014
 
Hazelwood
 
Mine
 
Fire
 
Inquiry
 
Report
 
as
 
fine
 
particulate
) (
2.5
2.5
matter
 
that is
 
found in
 
smoke and
 
haze
 
and
 
has
 
the potential
 
to
 
cause adverse
 
health
 
effects.
7
Professor
 
Campbell advised 
that
 
potential adverse health effects
 
for
 
people with pre-existing
 
cardiovascular
 
and
 respiratory
 disease
 range
 
from
 exacerbation of
 their
 
condition,
 hospital
 
admission,
 
stroke,
 heart attack, and
 
in 
severe
 
cases,
 death.
8
 
People
 
with pre-existing
 cardiovascular
 
and
 
respiratory
 
conditions
 
are particularly
 susceptible
 
to
 
potential
 
adverse long-term health
 
effects
 
when
) (
exposed
 
to
 
ozone,
 PM
and larger
 
particles.
 In
 particular,
 they
 are 
susceptible
 
to
 an aggravation
 
or
) (
2.5
progression
 of 
their
 underlying 
condition,
 
an
 
increased 
risk
 
of
 
lung 
cancer,
 
and potential effects on
 
coagulation,
 
which
 could
 
result
 in
 
an
 
increased 
risk
 of
 
arrhythmias,
 
morbidity,
 
hospital admissions,
 
psychosocial effects,
 
and death.
9
Professor
 
Campbell
 further
 
advised
 the
 
Board
 
that
 
there
 is
 a
 
risk
 
that
 
the
 general population
 could
) (
develop
 
medium
 
to
 
long-term effects
 
from
 
exposure
 
to
 
PM
and
 
ozone,
 
including
 
but not
 
limited
 to
 
the
) (
2.5
development
 
of 
respiratory
 
conditions,
 
effects
 
on 
cardiac
 
conduction,
 
increased 
risk
 
of heart
 
attack,
 
stroke
 and
 
lung
 
cancer,
 
long-term
 cognitive
 decline,
 
psychosocial
 
effects and
 
death.
10
 
Unborn
 children
 
are particularly
 susceptible
 
to
 
high
 
doses
 
of 
carbon
 
monoxide,
 which 
can
 lead
 to
 
low
 
birth
 
weight,
 
premature 
labour
 
and
 
foetal
 death.
11
 
T
able
 
1
 describes
 the
 
medium
 
to
 long-term
 
health
 
effects
 
that
 
may be caused by exposure to substances in smoke from a brown coal fire.
) (
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 (
Part
 
Two
 
Background
 
information
) (
Table
 
1:
 
Medium
 
to
 
long-term
 
health
 
effects
 
that
 
may
 
be
 
caused
 
by
 
exposure
 
to
 
smoke
 
from a
 
brown
 
coal
 
fire,
 
prepared
 
by
 
Professor
 
Campbell
12
) (
Affected
 
Group
Unborn
) (
Effect
Pre-term
 birth.
 
Reduced
 
birth
 
weight
 
due 
to
 intrauterine growth
 retardation.
 
Reduced
 
postnatal growth
 
rates.
Reduced
 
lung 
function
 
growth 
rates.
) (
Substance
Ozone
Ozone
 and
 PM
) (
2.5
) (
Y
oung
 Children
) (
Reduced
 
lung 
function
 
growth 
rates.
 
Respiratory tract: new onset asthma 
and bronchitis;
 
exacerbation of
 
existing
 
asthma
 creating
 ongoing
 reactive
 
airways which
 
are
 sensitive
 
to
 
further
 
insults,
 
eg
 virus.
 
Increased
 
morbidity
 
and
 
hospital
 
admissions.
) (
Ozone
 and
 PM
) (
2.5
) (
Impaired
 growth
 
in
 
lung
 function.
) (
Ozone
 and
 PM
) (
2.5
) (
Impaired
 neurological
 
development.
) (
Ozone
) (
Psychosocial
 
effects
 
which increase
 
the
 
risk
 of
 family
 
violence,
 drug and
 
alcohol use,
 
depression
 
and
 
anxiety,
 
post-traumatic
 
stress
 
and phobia.
) (
PM  
 
and
 
larger
 
particulates
) (
2.5
) (
Firefighters & General
 
Population*
) (
Respiratory
 
tract:
 
increased
 
risk
 
of
 
sinusitis,
 
new
 
onset
 
asthma,
 
acute
 
bronchitis;
 
exacerbation
 
of
 
pre-existing
 
asthma
 
creating
 
ongoing
 
reactive
 
airways
 
which
 
are
 
sensitive
 
to
 
further
 
insults,
 
eg
 
virus.
 
Exacerbation
 
of
 
unrecognised
 
Chronic
 
Obstructive
 
Pulmonary
 
Disease
 
(COPD).
 
Increased
 
risk
 
of
 morbidity
,
 
hospital
 
admissions
 
and
 
death.
) (
Ozone
 and
 PM
) (
2.5
) (
Effects
 on cardiac conduction:
 
increased 
risk
 of arrhythmias
 
and
 
death.
) (
Ozone
 and
 PM
) (
2.5
) (
Effect
 on coagulation state: increased
 
risk
 
of
 
stroke,
 
heart
 
attack
 
and
 
death.
) (
Ozone
 and
 PM
) (
2.5
) (
Increased
 
risk
 of
 
lung 
cancer
 and
 
death.
) (
PM
) (
2.5
) (
Psychosocial
 
effects
 
which increase
 
the
 
risk
 of
 family
 
violence,
 drug and
 
alcohol use,
 
depression
 
and
 
anxiety,
 
post-traumatic
 
stress
 
and phobia.
) (
PM  
 
and
 
larger
 
particulates
) (
2.5
) (
*
 Diabetes
 
and
 current
 
smoking
 
may
 increase
 risk
 in
 these
 
categories
) (
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People
 with
 
pre-existing
 
ailments
 (COPD, 
asthma,
 
ischaemic
 
heart
 
disease,
 
congestive
 
cardiac
 
failure)
) (
Irritation to respiratory tract: sinusitis, 
exacerbation
 
of
 
asthma
 
and
 
COPD,
 
creation
 
of
 
hyper-reactive airways
 
which are
 sensitive
 
to
 
further
 insults,
 
eg
 
virus,
 and
 
increased
 risk
 
of
 
bacterial
 
infection. 
Increased
 
risk
 
of
 
hospital
 
admissions,
 
pneumonia
 
and
 
death.
) (
Ozone
 and
 PM
) (
2.5
) (
Effects
 on cardiac conduction:
 
increased 
risk
 of
 
arrhythmias,
 
morbidity,
 hospital
 
admissions
 
and
 
death.
) (
Ozone
 and
 PM
) (
2.5
) (
Effect
 on coagulation state: increase
 
risk
 
of
 
stroke,
 
heart
 
attack,
 
morbidity,
 
hospital
 
admissions
 
and
 
death.
) (
Ozone
 and
 PM
) (
2.5
) (
Increased
 
risk
 of lung
 cancer
 
and
 
death.
) (
PM
) (
2.5
) (
Long-term
 cognitive
 decline.
) (
Ozone
) (
Exacerbation
 
of pre-existing
 
congestive
 
cardiac
 
failure.
 
Increased risk
 
of
 
hospital
 
admissions and
 
death.
) (
Ozone
 and
 PM
) (
2.5
) (
Psychosocial
 
effects
 
which increase
 
the
 
risk
 of
 family
 
violence,
 drug and
 
alcohol use,
 
depression
 
and
 
anxiety,
 
post-traumatic
 
stress
 
and phobia.
) (
PM  
 
and
 
larger
 
particulates
) (
2.5
) (
During 
the
 
current
 
Inquiry,
 the
 
Board
 
received
 
a
 
report
 
from
 
Dr
 Jonathan
 
Burdon,
 
a
 
consultant
 
respiratory
 
physician,
 titled
 
The
 
respiratory
 effects
 
of
 smoke,
 
fume
 and
 
other
 
particulate
 
inhalation
.
13
 
The
 
report
 
notes 
that
 
the
 
inhalation of 
smoke,
 
dusts, 
fumes
 
and other particulate 
matter
 is 
recognised
 
as
 a
 potential
 cause 
of
 
lung
 
injury
 
and
 
disease.
14
 
Inhaled substances
 
vary
 in
 their 
potential
 to
 
cause
 
lung disease.
 
As stated in the report:
Particulates
 
cause
 
non-specific
 
irritation
 
to
 
the
 
airway
 
and
 
lead
 
to
 
the
 
symptoms
 
of
 
cough,
 
sputum 
production
 
and
 
sometimes
 
a
 
sensation
 
of
 
breathlessness
 
in
 
the
 
short
 
term.
 
More
 
prolonged
 
exposure
 
over
 
several
 
weeks
 
leads
 
to
 
these
 
symptoms
 
becoming
 
more
 
severe
 
and
 
lead
 
to
 
the
 
development
 
of
 
chronic
 
sinusitis,
 
chronic
 
bronchitis
 
and
 
chronic
 
obstructive
 
airways
 
disease
 
(COPD)
 
in
 
some
 
individuals.
 
The
 
latter
 
are
 
usually
 
permanent
 
or
,
 
at
 
least,
 
very
 
long
 
standing.
 
In
 
those
 
persons
 
with
 
pre-existing
 
lung
 
disease,
 
such
 
as
 
COPD
 
or
 
asthma,
 
their
 
condition
 
may
 
be
 
aggravated
 
leading
 
to
 
an
 
increased
 
severity
 
in
 
the symptoms
 
of
 
breathlessness,
 
cough, chest
 
tightness 
and
 
discomfort.
 In
 
some
 
cases,
 
the
 
increased
 
severity
 
of
 
the
 
condition
 
will
 
lead
 
to
 
acute
 
respiratory
 
failure
 
necessitating
 
admission
 
to
 
hospital,
 
with
 
or
 
without
 
an
 
Intensive
 
Care
 
Unit
 
admission.
 
Death
 
may
 
occur
 
in
 
some
 
more
 
severe
 
cases.
15
In
 
conclusion,
 
Dr
 Burdon
 
reported
 
that
 
prolonged
 
exposure 
to
 
smoke
 
inhalation
 from
 
combusted
 
coal
 
may
 lead
 
to
 increased
 
mortality,
 
particularly
 
among
 those 
with
 
underlying
 
disease.
16
Professor
 
Bruce
 
Armstrong,
 
medical
 
practitioner
,
 
public
 
health
 
physician
 
and
 
epidemiologist
 
from
 
the
 
School
 
of
 
Public
 
Health,
 
University
 
of
 Sydney, 
informed
 
the
 
Board
 
that
 
any
 
emission
 
from
 
a
 
fire
 
is
 
potentially
 
inhalable
 
and
 
can
 
cause
 
illness
 
and
 
death.
 
In
 
relation
 
to
 
particulate
 
matter,
 
Professor
) (
Armstrong
 
noted
 
that
 
smaller
 
particulate
 
matter
 
such
 
as
 
PM
 
 
17
 
is
 
able
 
to
 
persist
 
in
 
the
 
lungs
 
longer
 
than
) (
2.5
larger
 
particulate
 
matter
 
and
 
can
 
have
 
effects
 
at
 
the
 
functional
 
level
 
of
 
the
 
lungs
 
and
 
on
 
the
 
heart.
18
) (
20
) (
Affected
 
Group
Effect
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)

 (
Professor
 
Abramson
 indicated
 to
 
the
 
Board
 
that
 based
 
on 
the
 data
 received
 
from
 
the
 
EPA,
 it
 
was
 
unlikely that there would be health 
effects
 from the mine fire from 
sulphur
 dioxide, nitrogen dioxide,
 
ozone
27
 
and
 
mercury.
28
 
Professor
 
Abramson 
acknowledged
 
that 
he
 
was
 
not
 
provided
 
with
 
any
 
data
 
on 
the
 
measurement
 of
 
air
 toxins,
 including polycyclic
 
aromatic
 
hydrocarbons,
 
dioxins,
 
boron,
 
formaldehyde 
or
 
other
 
volatile 
organic
 
compounds.
29
Further
 
discussion
 
of
 the
 Rapid
 
Health
 
Risk
 
Assessment
 
can
 be 
found
 in
 the
 2014
 
Hazelwood
 Mine
 
Fire
 
Inquiry
 
Report at Chapter 4.5 Health
 
effects.
) (
Part
 
Two
 
Background
 
information
) (
Associate
 
Professor
 
Adrian
 
Barnett,
 
a
 
statistician
 
from
 
the
 
Institute
 
of Health
 
and 
Biomedical
 
Innovation
 
and
 School
 
of
 Public
 Health, 
Queensland
 University
 
of
 
T
echnology
,
 referred
 
the
 
Board
 
to
 
reports
 
published
 
by 
the
 
American
 
Heart
 
Association
 
and
 
World
 
Health 
Organization
 
that
 
describe
 
the
 
relationship
 
between
 
particulate
 
matter
 
pollution
 
and
 
death
 
and
 
morbidity
. 
He
 
told
 
the
 
Board
 
that
 
there
 
is
 
very
 
strong
 
evidence
 
of
 
the
 
short
 
and
 
long-term
 
effects
 
of
 
air
 
pollution
 
on
 
stroke,
 
increased
 
risk
 
of
 
death
 
and
 
increased
 
risk
 
of
 emergency
 
hospital
 
admissions 
for
 
cardiovascular
 
and
 
respiratory
 
disease.
19
) (
2.2
 
RAPID
 
HEALTH
 
RISK
 
ASSESSMENT
During the Hazelwood mine fire, the Department of Health commissioned the 
Monash
 University School
 
of
 Public
 Health
 
and 
Preventative
 
Medicine
 
to
 undertake 
a
 Rapid
 
Health
 
Risk
 
Assessment
 and
 
provide information about the short-term health 
effects
 of the mine fire on the local 
community.
 
The
 
findings of the 
study,
 submitted to the Department on 12 March 2014, include:
No additional
 
deaths
 
would be
 
expected
 
even if
 the
 level of
 
exposure
 to
 
the
 
measured
 level
 
of
 
air quality
 continued
 
for
 
six
 
weeks.
 
The
 
report
 used 
the
 air
 
quality
 
level at
 the
 average
 
exposure
 
in 
Morwell
 during the fire, however the actual exposure level was not detailed.
If the fine 
particulate matter
 levels remained in the extreme range (over 250 micrograms per cubic
 
metre
) for three
 
months
 
this may
 
result
 in
 
additional
 
deaths
 
in
 
the
 
community.
20
In
 
her
 
evidence
 to
 
the
 2014
 
Hazelwood 
Mine
 
Fire
 
Inquiry,
 
Dr
 Rosemary
 
Lester,
 former
 
Chief
 
Health
 
Officer,
 Department of Health, advised the Board that the Rapid Health Risk
 
Assessment concluded
 
that the level of exposure of the 
Morwell
 community to smoke and ash from the mine fire would not be 
expected 
to
 
cause
 any additional
 
deaths, because exposure did
 
not extend 
for
 longer 
than six
 
weeks.
21
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
, 
provided
 
evidence
 
to
 
the
 
Board
 
that
 
whilst
 
the
 
Rapid
 
Health
 
Risk
 
Assessment
 
was
 
the
 
best
 
assessment
 
that
 
could
 
have
 
been
 
done
 
at
 
the
 
time,
 
it
 
was
 
subject
 
to
 
several
 
limitations.
These
 
limitations
 
included:
) (
•
) (
There had not been a previous comparable fire in a brown coal mine for which a health 
effects
 
study
 had
 
been
 
conducted 
and
 
published
 
in
 
peer-reviewed
 
literature.
22
The
 
Environment
 
Protection
 
Authority
 
(EPA)
 
did
 
not
 
collect
 
any
 
air
 
quality
 
data
 
in
 
the
 
first
 
few
 
days
 
of
 
the
 
Hazelwood
 
mine
 
fire.
 
Accordingly, 
it
 
was
 
likely
 
that
 
the
 
community’s
 
exposure
 
to
 
smoke
 
would
 
have
 
been
 
higher
 
than
 
the
 
study
 
suggests
 
and
 
the
 
modelling
 
conducted
 
by
 
Monash
 
University
 
may
 
have
 
been
 
an
 
underestimate
 
of
 
the
 
effect
 
of
 
the
 
smoke.
23
The 45 days that the community was exposed to mine fire smoke is a period that is somewhere in between short and long-term exposure, and a specific model to consider exposures of this 
duration
 
had
 
not
 
been
 
developed.
24
The
 
modelling
 used
 
in
 the
 
study
 applied
 to
 
the
 population at
 
large,
 
which
 
included 
a
 proportion
 
of
 children
 and
 
elderly
 
who
 
are
 known
 
to
 be
 
at
 
greater
 
risk.
25
The
 
modelling
 did
 
not
 take 
into
 
account
 
vulnerable
 groups
 
particular
 
to
 
the 
Morwell
 population.
26
) (
•
) (
•
) (
•
) (
•
) (
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affected
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Figure
 
1:
 
The
 
air
 
pollution
 
health
 
effects
 
pyramid,
 
adapted
 
from
 
Professor
 
Abramson
37
) (
Severity
 
of
 
health
 effect
) (
Common
 
health
 
effects
) (
Emergency
 
room
 
visits
) (
Professor
 
Abramson
 
told
 
the
 
Board
 
that
 on
 5
 
February
 2015, 
Monash
 University
 
was
 retained
 
by
 the
 
Department of
 
Health
 to
 
update
 the
 Rapid
 
Health Risk
 
Assessment
 
conducted
 during 
the
 Hazelwood
 
mine 
fire.
30
 
This
 update
 
involved
 
a
 literature
 
review,
 
authored
 
by
 
Dr
 
Diogenes
 S. Ferreira, 
Dr
 Martine
 
Dennekamp
 and
 Professor
 
Abramson,
 
that
 
considered
 whether increased
 mortality
 
could
 
be
 
attributed
 
to
 an
 
environmental
 smoke
 event
 
in
 the 
absence
 
of
 
any
 
observed
 
increase
 
in
 
morbidity.
31
 
It 
is
 
noted
 
that
 
mortality
 
relates
 
to
 deaths and
 morbidity
 
refers to
 
illness
 
and disease
 
and includes
 
hospital
 
admissions,
 
emergency
 
presentations,
 
consultations 
with
 
physicians,
 
and
 
ambulance
 
call-outs.
32
 
As
 part
 
of 
the
 
review,
 
the
 authors undertook
 a
 
wide
 search
 
for
 peer-reviewed
 
publications about
 the
 
health 
effects
 of smoke from fires in brown coal mines.
 
Their search did not reveal any publications.
 
On
 
that
 
basis, 
the
 authors 
considered
 
studies
 
of
 
outdoor biomass burning of
 similar
 
duration 
to
 
the
 
Hazelwood
 
mine
 
fire.
33
In
 
their
 
May
 2015 
report
 
to
 
the
 
Department
 
of
 
Health 
titled
 
Updated
 
Literature Review
 
on
 Mortality
 
and
 Morbidity 
associated
 
with
 
Environmental Smoke
 Events
,
34
 
the 
authors
 
reproduced
 an
 
air
 
pollution health effects
 
pyramid 
(included
 in 
this
 
report
 
at
 Figure
 
1), 
to
 
demonstrate 
the
 likely 
severity
 
of health
 
effects
 
and
 the
 proportion of
 the
 population affected as
 a
 
consequence
 of
 
air 
pollution.
35
Professor
 
Abramson
 explained 
to
 
the
 
Board
 
that
 
at
 the
 
top
 
of
 the
 
pyramid
 
is premature
 
death, which
 
is
 
‘fortunately,
 
relatively
 
rare’,
 
and
 that
 
health effects 
towards
 
the
 
base of
 the
 
pyramid are
 more
 
common.
 
The
 pyramid
 shows
 
that
 
there
 are
 a 
higher
 
number
 
of
 
emergency
 room
 
visits
 
than there
 are
 
deaths.
36
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In their 
review,
 the authors state that ‘[
w]
hilst
 it is not possible to definitively conclude from these
 
studies
 
whether
 
increase
 mortality
 attributable
 to
 environmental
 smoke
 
events
 could
 ever
 
occur
 
in
 the
 
absence
 
of
 
an
 
observed
 
increase
 
in
 
morbidity,
 
we
 consider this
 possibility
 
unlikely.’
38
Professor
 
Abramson
 
advised
 
the
 
Board
 
that
 
one
 
would
 
not
 
necessarily
 
expect
 
to
 
see
 
increased
 
mortality
 
even
 
where
 
there
 
is
 
an
 
increase
 
in
 
morbidity
 
from
 
an
 
event.
 
An
 
increase
 
in
 
morbidity
 
would
 
be
 
a
 
consequence
 
of
 
how
 
extreme
 
the
 
exposure
 
to
 
the
 
smoke
 
event
 
was
 
and
 
the
 
health
 
of
 
the
 
underlying
 
population
 
that
 
was
 
exposed.
39
 
He
 
indicated
 
that
 
it
 
was
 
more
 
probable
 
that
 
any
 
death
 
or
 
deaths
 
as
 
a
 
result
 
of
 
the
 
exposure
 
to
 
particulate
 
matter
 
would
 
affect
 
people
 
living
 
in
 
areas
 
where
 
there
 
were
 
greater
 
levels
 of
 
exposure.
40
Professor
 
Abramson
 
qualified
 
for
 
the
 
Board
 
that
 
his
 
co-authored
 
report
 
was
 
subject
 
to
 
the
 
following
 
limitations:
) (
•
•
•
) (
The authors
 
could not
 
identify any
 
directly comparable
 
event to
 
the Hazelwood
 
coal mine
 
fire.
41
 
There
 are
 very
 
few
 
studies
 
that
 have
 
looked
 
both
 
at
 mortality
 and
 
morbidity.
42
Conclusions in
 the
 
report
 
are
 
based
 
primarily
 
on one
 
study,
 
which
 
looked at
 
exposure
 to
 
smoke
 
from bushfire in Sydney combined with exposure to urban air pollution, however there are 
qualitative
 
differences
 
between
 
the
 populations
 
of
 
Sydney
 and
 
Morwell
.
43
The Sydney study was based on 32 independent days of bushfire/pollution over an eight-year 
period
 
whereas
 
Latrobe
 
V
alley
 
residents
 were
 
exposed
 
to
 45
 consecutive 
days
 
of
 
smoke.
44
) (
•
) (
Professor
 
Abramson
 also noted
 that
 whilst he
 
had
 
been provided
 
with death
 records
 
for
 
the
 Latrobe
 
V
alley
 
for
 
the
 purpose of
 the
 updated literature
 
review,
 
he had
 
not
 
undertaken any
 statistical
 analysis
 
of 
those
 death
 records.
 
He
 
also
 
noted 
that
 he
 
was
 
not provided
 
with
 
any data
 showing
 
the
 
number 
 
of
 hospital
 
admissions, 
Emergency
 Department 
visits, 
outpatient
 visits
 
to
 physicians, or
 visits
 
to
 
 
other clinics in
 
the Latrobe
 
Valley,
 for
 
the period
 
of the
 
Hazelwood mine
 
fire.
45
 
Accordingly,
 Professor
 
Abramson was not in a position to provide any opinion as to whether the Hazelwood mine fire contributed
 
to
 an
 
increase
 
in
 
deaths,
 
or
 
to
 an
 
increase
 
in
 
morbidity.
46
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