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Dear Dr Burdon
 
As discussed earlier this week,  we act for Voices of the Valley (VotV).
 
VotV is an incorporated group of residents in the Latrobe Valleywhich formed in March 2014
during the Hazelwood Coal Mine Fire due to concerns about the adverse effects the fire was
having on the health of persons living and working in the affected area.
 
VotV has been given leave to appear at the 2015 Hazelwood mine fire inquiry with respect to
 paragraph 6 of the
Terms of Reference (see first attachment).
 
We write to inquiry as to your availability to be engaged an expert to prepare an expert report
 to inform the Board of Inquiry
as to whether there are any dangers to human health from being exposed to the air pollutants
 emitted during the 2014 Hazelwood Mine Fire,
and what sort of medical problems, if any, would occur in a population of people exposed to the
 air pollutants emitted during the Hazelwood
Mine Fire, and in the Latrobe Valley generally.  
 
Fees
VotV have very limited funds for fees for any reports, and we would be seeking your agreement
 to undertake such a report for a reduced, capped fee.
 
Should you be called by the Inquiry to give evidence, I am informed that the fees paid to experts
 by the Inquiry are approximately $300 per hour, capped at $1500 per day.
 
Timing
The timing is very tight, and our client would need your preliminary report by 12pm this  Friday

 14th August 2015.
 
To assist you in considering whether you have time to provide a report, I have attached the
expert report of Professor Ian Gordon which sets out on digital pages 10 to 12 the detail of the
potential brief we will provide to you, though the instructions will differ, and an indication of the
amount of reading material to be included in your brief.
 
We would strongly prefer that you provide us with a full report, as Professor Gordon has done,
however, if that is not an option given your other commitments,  a more preliminary document
setting out your expertise and your conclusions, and explaining how you can provide more detail
 of
how you arrived ta your conclusions if called to give evidence

I look forward to hearing how you are placed to assist.

Regards
 

mailto:ariane.wilkinson@envirojustice.org.au
mailto:felicity.millner@envirojustice.org.au
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Inquiries Act 2014
APPOINTMENT OF A BOARD OF INQUIRY INTO THE  


HAZELWOOD COAL MINE FIRE
Order in Council


The Governor in Council, on the recommendation of the Premier under section 53(1) of the 
Inquiries Act 2014, appoints:
 the Honourable Bernard George Teague AO;
 Professor John Charles Catford; and
 Mrs Anita Michele Roper


to constitute a Board of Inquiry to inquire into and report on the terms of reference specified in 
paragraphs 6 to 11 of this Order.


The Honourable Bernard George Teague AO is appointed as Chairperson of the Inquiry.
This Order comes into effect on the date it is published in the Government Gazette.


BACKGROUND
1. In early February 2014 a fire ignited which, on or about 9 February 2014, took hold in the 


Hazelwood Coal Mine.
2. The Hazelwood Coal Mine Fire impacted the Latrobe Valley communities.
3. In March 2014, a Board of Inquiry was established to inquire into and report on the following 


specified matters:
1. The origin and circumstances of the fire, including how it spread into the Hazelwood 


Coal Mine.
2. The adequacy and effectiveness of the measures taken by or on behalf of the owner, 


operator and licensee of the Hazelwood Coal Mine to prevent the outbreak of a fire, 
and to be prepared to respond to an outbreak of a fire including mitigating its spread 
and severity, in the Hazelwood Coal Mine, including whether the owner, operator and 
licensee of the Hazelwood Coal Mine, or any person or entity acting on behalf of any 
of them:
i. implemented the recommendations arising from reviews of previous events; 


and
ii. in the opinion of the Board, breached or did not comply with the requirements 


of (or under) any relevant statute or regulation, including any notification 
or directive given under such statute or regulation and any code of practice, 
management plan or similar scheme, developed and/or implemented due to 
such requirements.


3. The adequacy and effectiveness of the application and administration of relevant 
regulatory regimes in relation to the risk of, and response to, fire at the Hazelwood 
Coal Mine.


4. The adequacy and effectiveness of the response to the Hazelwood Coal Mine Fire by:
i. the owner, operator and licensee of the Hazelwood Coal Mine;
ii. the emergency services; and
iii. other relevant government agencies, including environmental and public 


health officials,
and in particular, the measures taken in respect of the health and well-being of the 
affected communities by:
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iv. informing the affected communities of the Hazelwood Coal Mine Fire and 
about its known effects and risks; and


v. responding to those effects on, and risks to, the affected communities.
5. Any other matter reasonably incidental to the matters specified in paragraphs 1 to 4.


4. That Inquiry’s report was tabled in the Victorian Parliament on 2 September 2014. 
5. Since that report was tabled, further concerns have been raised about the potential health 


impacts of the fire on the Latrobe Valley communities and future options for rehabilitating 
Victorian mines in the Latrobe Valley.


TERMS OF REFERENCE
You are required to inquire into and report on the following terms of reference:


6. Whether the Hazelwood Coal Mine Fire contributed to an increase in deaths, having regard 
to any relevant evidence for the period 2009 to 2014;


7. Short, medium and long term measures to improve the health of the Latrobe Valley 
communities having regard to any health impacts identified by the Board as being associated 
with the Hazelwood Coal Mine Fire;


8. Short, medium and long term options to rehabilitate: 
(a) land on which work has been, is being or may lawfully be done in accordance with a 


Work Plan approved for the Hazelwood Mine, the Yallourn Mine, and the Loy Yang 
Mine; and 


(b) land in relation to which an application for variation of the Work Plan is under 
consideration for the Hazelwood Mine, the Yallourn Mine, or the Loy Yang Mine;


9. For each rehabilitation option identified under paragraph 8:
(a)	 whether,	and	to	what	extent,	the	option	would	decrease	the	risk	of	a	fire	that	could	


impact	 the	mine	 and	 if	 so,	 the	 cost	 of	 the	 option	 relative	 to	 the	 cost	 of	 other	 fire	
prevention measures;


(b) whether, and to what extent, the option would affect the stability of the mine;
(c) whether, and to what extent, the option would create a stable landform and minimise 


long term environmental degradation;
(d) whether, and to what extent, the option would ensure that progressive rehabilitation 


is carried out as required under the Mineral Resources (Sustainable Development) 
Act 1990;


(e) the estimated timeframe for implementing the option;
(f) the option’s viability, any associated limitations and its estimated cost;
(g) the impact of the option on any current rehabilitation plans for each mine; 
(h)	 whether,	and	to	what	extent,	the	option	would	impact	the	future	beneficial	use	of	land	


areas impacted by the mines; and
(i) whether the option is otherwise sustainable, practicable and effective;


10. Having regard to the rehabilitation liability assessments that have been or will be reported in 
2015 by the operators of each of the Hazelwood Mine, the Yallourn Mine, and the Loy Yang 
Mine, as required by the Mineral Resources (Sustainable Development) Act 1990, and to 
the outcome of the Rehabilitation Bond Review Project:
(a) whether the rehabilitation liability assessments referred to above are adequate;
(b) whether the current rehabilitation bond system, being one of the measures to provide 


for progressive rehabilitation by end of mine life as required under the Mineral 
Resources (Sustainable Development) Act 1990, is, or is likely to be, effective for 
the Hazelwood Mine, the Yallourn Mine, and the Loy Yang Mine; and 
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(c)	 any	 practical,	 sustainable,	 efficient	 and	 effective	 alternative	mechanisms	 to	 ensure	
rehabilitation of the mines as required by the Mineral Resources (Sustainable 
Development) Act 1990; 


11. Sustainable, practical and effective options that could be undertaken by the mine operator 
to decrease the risk of fire arising from or impacting the Anglesea Mine for the 2015/2016 
summer season, noting the impending closure of the mine on 31 August 2015; and


12. Any other matter that is reasonably incidental to those set out in paragraphs 6 to 10.
REPORTING DATES


You must report your findings and any recommendations to the Governor as soon as possible, 
and not later than:
(a) 31 August 2015, in respect of the Anglesea mine Term of Reference in paragraph 11 of this 


Order, and any reasonably incidental matters;
(b) 2 December 2015, in respect of the Health Terms of Reference, and any reasonably incidental 


matters; and
(c) 15 March 2016, in respect of the Mine Terms of Reference, and any reasonably incidental 


matters.
CONDUCTING THE INQUIRY
13. You may:


(a) conduct your inquiry as you consider appropriate, subject to the requirements of 
procedural	fairness,	including	by	adopting	any	informal	and	flexible	procedures	to:	
engage with the relevant local communities; ascertain the relevant facts as directly 
and effectively as possible; and avoid unnecessary cost or delay;


(b) have regard to any research, past inquiries, reports and evaluations that may inform 
your inquiry and avoid unnecessary duplication; 


(c) have regard to any documents, things or evidence received by, and any matters 
submitted to, the Board of Inquiry referred to in paragraph 3 as if those documents, 
things or evidence had been received by you, or those matters had been submitted to 
you, as the case may be, for the purposes of your inquiry and any report or reports 
under this Order;


(d) consult with the relevant local communities; and
(e) consult with and engage experts (including Australian legal practitioners) as necessary 


to provide relevant advice and assistance.
14. You must conduct your inquiry in accordance with this Order, the Inquiries Act 2014, and 


all other relevant laws.
15. It is anticipated that in conducting your inquiry you will, to the extent you think it 


appropriate, work co-operatively with, and seek not to prejudice, any ongoing response or 
recovery activities or investigations into the Hazelwood Coal Mine Fire.


16. The powers of the Board of Inquiry, at the discretion of the Chairperson may, at any time, be 
exercised by one or more Inquiry members.


BUDGET
17. You may incur expenses and financial obligations to be met from the Consolidated Fund up 


to $3.378 million in conducting this Inquiry.
DEFINITIONS
18. In this Order:


Anglesea Mine means the land the subject of the Mines Aluminium Agreement 
(Agreement	6829)	as	in	force	from	time	to	time,	which	was	ratified	by	the	Mines (Aluminium 
Agreement) Act 1961;
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Hazelwood Coal Mine Fire means	the	fire	that	took	hold	in	the	Hazelwood	Mine	on	or	about	
9 February 2014;
Hazelwood Mine means the land the subject of Mining Licence Number 5004, as in force 
from time to time;
Health Terms of Reference means the terms of reference in paragraphs 6 and 7 of this Order;
Loy Yang Mine means the land the subject of Mining Licence Number 5189, as in force from 
time to time;
Mine Terms of Reference means the terms of reference in paragraphs 8, 9 and 10 of this 
Order;
Rehabilitation Bond Review Project means the current review into rehabilitation bonds and 
the methodology by which they are calculated, as referred to at page 1612, lines 7–8 of the 
transcript of the Hazelwood Mine Fire Inquiry dated 10 June 2014;
Work Plan means a work plan approved under the Mineral Resources (Sustainable 
Development) Act 1990 or endorsed pursuant to clause 21A of the Agreement set out in 
Schedule 1 to the Mines (Aluminium Agreement) Act 1961, as amended by the Amendment 
Agreement set out in Schedule 2 to that Act, as the case may be;
Yallourn Mine means the land the subject of Mining Licence Number 5003, as in force from 
time to time.


Dated 26 May 2015
Responsible Minister:
THE HON DANIEL ANDREWS MP
Premier


YVETTE CARISBROOKE 
Clerk of the Executive Council
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Commentary on the Hazelwood mine fire and possible 
contribution to deaths 
 
Professor Ian Gordon   PhD, AStat, Director 
Statistical Consulting Centre 
The University of Melbourne 


11 August 2015 


Preliminaries 
 
1. This report addresses instructions given to me by Ms Felicity Millner of 


Environmental Justice Australia.  These instructions were contained in a letter 
dated 5 August 2015 (attached). 
 


2. I was provided with the following documents to examine for the purposes of 
addressing these questions. 
 
1. Practice Direction No. 2, Public Hearing for Terms of Reference 6. 
2. Terms of Reference (refer to 6 and 7 only) dated 26 May 2015. 
3. Report prepared by VotV on the Births, Deaths and Marriages data, which 


includes the raw data received from BDM.  
4. Associate Professor Adrian Barnett’s report. 
5. Department of Health analysis, Reports of Deaths in the Latrobe Valley claimed to 


be related to the Hazelwood mine fire, September 2014.  
6. Department of Health factsheet, Reports of Deaths in the Latrobe Valley related to 


the Hazelwood mine fire, 17 September 2014.  
7. Melbourne University, Review of Birth Deaths & Marriages Victoria (BDMV) 


mortality data for the Latrobe Valley and the time of the Hazelwood coal mine fire in 
Morwell, undated.  


8. Expert report of Professor Duncan Campbell.  
9. Email from Hazelwood Inquiry Board to VotV.  
10. Initial submission from VotV to Coroner dated 22 September 2014.  
11. Environmental Justice Australia submission to Coroner dated 29 October 


2014.  
12. Extract from the 2014 Hazelwood Mine Fire Inquiry Report – Parts 4.1 to 4.3.  


 
3. I am a Professor of Statistics and the Director of the Statistical Consulting Centre 


at The University of Melbourne.  I have a PhD in Mathematical Statistics and am 
an Accredited Statistician of the Statistical Society of Australia Incorporated.  I 
am a founding member of the Australasian Epidemiological Association.  I have 
provided statistical consulting to several hundred clients from business, industry 
and government over the last 25 years.  I am the author or co-author of about 70 
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papers in refereed journals.  I have supervised or co-supervised four PhD 
students over the last ten years, and been Chief Investigator on ARC Discovery 
and Linkage Grants.  I have appeared as an expert witness on statistical matters 
in numerous jurisdictions in Australia, including the Federal Court and the 
Australian Industrial Relations Commission. I was the President of the Victorian 
Branch of the Statistical Society of Australia in 2008-2009.  I attach a brief CV to 
this report. 
 


4. I assume that in general terms the readers of this report are familiar with the 
Hazelwood mine fire and the concerns raised about health.  The essential details 
are described in my letter of instructions. 
 
 
Data sources 


 
5. The main data considered in the two reports I review here are deaths in four 


postcodes near the Hazelwood fire site, for the years 2009 to 2014 inclusive, and 
months January to June.  This gives 4 × 6 × 6 = 144 observations.  These numbers 
of deaths are in a table in the document “V.O.T.V.  Birth Deaths & Marriages 
(BDM) Death Statistics  Latrobe Valley”.  The four postcodes differ considerably 
in population size and area.   
 


6. The report by Louisa Flander and Dallas English states that these are the only 
data considered by them; they did not take local weather conditions into account, 
and age and sex distributions, and population movements, were not available. 
 


7. These data also defined the outcome variable in the models reported by Adrian 
Barnett in his report.  However, he supplemented his analysis with other data: 
population data for the La Trobe City Council, and temperature data at a 
monthly level; specifically, the maximum monthly temperature.  His report does 
not indicate the sources for these extra data.   The location he used for the 
temperature data may have been the La Trobe Valley weather station (station ID: 
085280), for example.  Further, he included other adjustments in his modelling, 
for season and trend, which I discuss below.  These do not entail more data, but 
are designed to account for known or supposed time-related phenomena. 
 
Flander and English report 


 
8. The approach taken to analysis in the Flander and English report is to aggregate 


the deaths across the four postcodes.  This is a reasonable strategy, assuming the 
absence of a clear ranking of exposure across the postcodes.  (If exposure could 
be measured and differentially assigned to the four postcodes, a more refined 
analysis could be conducted by keeping the postcodes separate.) 
 


9. Flander and English carried out a Poisson regression.  Underlying Poisson 
variation is appropriate and standard for counts of cases of disease or death, 
since such data record events arise in a process occurring at a rate.  In a Poisson 
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regression model, the rate is allowed to depend on potential explanatory 
variables. 
 


10. It is relevant and desirable to specify the explanatory variables considered or  
used in any model reported.  In the Flander and English report, this is not made 
clear.  They mention several plausible explanatory variables that were not used, 
such as weather conditions and population size.  They state explicitly that their 
models did not take external factors into account.  At face value, it seems that a 
single explanatory variables was used, namely, ’month’ as a categorical variable.  
I attempted to replicate their results (shown in their Table 1) using such a model 
but was unable to do so.  In fact, if their model did just have ‘month’ as an 
explanatory variable, and no other terms, the predicted numbers of deaths in the 
2014 months would simply be the averages of the respective numbers in the years 
2009 to 2013, but the ‘Predicted’ numbers in Table 1 are not these figures.  I 
investigated whether some other terms may have been used in the model, such as 
an overall trend with time, but was not able to find a plausible model that gave 
the ‘Predicted’ numbers in Table 1.   I do not conclude that Flander and English 
have made an error in their Poisson regression analysis, only that it is 
insufficiently reported for the purposes of proper review. 
 


11. I now wish to comment on the interpretation of the Poisson modelling carried out 
in the Flander and English report.  Their Table 1 compares the actual numbers of 
deaths in 2014 months, with the numbers predicted on the basis of the years 2009 
to 2013.  They note that there were 37 more deaths in 2014 than predicted by the 
model, and that ‘the additional deaths occurred in March and May’.  In fact, for 
every month of 2014, the observed number of deaths was greater than the 
predicted number shown in their Table 1, to a varying degree.  The lowest excess 
was a difference of +2, in January (before the fire). 
 


12. The ‘Lower bounds’ and ‘Upper bounds’ of Table 1 are not described.  I believe 
they have been derived as confidence intervals, probably 95% confidence 
intervals.  If intervals are to be used to assess how unusual the observed numbers 
of deaths are, the appropriate intervals are not confidence intervals but 
prediction intervals. 
 


13. A more direct method to assess the statistical significance of the observed 
numbers of deaths in Table 1 is to obtain P-values.  A P-value is a way of 
representing statistical inferences; they are used in Table 2 of the Flander and 
English report.  Effectively, we may ask: if the predicted number of deaths in 
February 2014 was 43.38, how surprising is an observed number of 50 deaths?   
 


14. Calculations along these lines are shown in Table 1 below.  The focus of both 
reports (Flander and English, and Barnett) is on the months of February and 
March, due to the dates of the fire.  I consider it is reasonable to believe that any 
effect of the fire on mortality may have continued for some time after the fire was 
declared safe on 25 March 2014.  It is not hard to envisage scenarios for which 
this is a logical possibility.  A frail elderly person with chronic obstructive 
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pulmonary disease, for example, could have their respiratory system stressed by 
the air pollution from the fire in such a way that their death is accelerated, 
without it necessarily occurring during the period of the fire.  For this reason, in 
Table 1 I consider a variety of time periods in 2014, starting with the two fire 
months separately, and then considering groupings of months, successively 
including more months.  All the relevant predicted numbers are based on Table 1 
in the Flander and English report.  It is a feature of the Poisson distribution that 
the sum of statistically independent Poisson counts has itself a Poisson 
distribution, with rate equal to the sum of the individual rates.  This property is 
used in Table 1 below. 
 
Table 1: Comparisons of observed and predicted numbers of deaths in 2014, 
based on Table 1 in the Flander and English report. 
 
 


Period Predicted Observed Ratio P-value 
February 2014   43.38 50 1.15 0.175 
March 2014   52.98 62 1.17 0.122 
Feb – Mar 2014   96.36 112 1.16 0.064 
Feb – Apr 2014 146.26 166 1.13 0.058 
Feb – May 2014 199.24 228 1.14 0.024 
Feb – Jun 2014 249.64 285 1.14 0.015 


 
The last four of these P-values are small, and the last two are less than the 
conventional threshold of statistical significance, which is 0.05.  The 
interpretation of the P-value is the probability of the observed number of deaths, 
or more, given that the predicted number of deaths governs the rate at which 
deaths are occurring.  The smaller the P-value, the stronger the evidence that the 
2014 death rates were abnormally high.  Thus, on the basis of the numbers in 
Table 1 of the Flander and English report, there is quite strong and statistically 
significant evidence that the death rates from February to June 2014 were 
abnormally high. 
 


15. Flander and English do not report P-values for the excess deaths in their Table 1, 
although they do report them for the alternative analysis they carried out, which 
was based on assuming an underlying Normal distribution for the variation in 
the counts of deaths.  A more complete approach would have been to report 
them for both analyses. 
 


16. An inadequacy of the analysis in (my) Table 1 is that it treats the predicted 
numbers as fixed, whereas they have actually been estimated from the 2009 to 
2013 data.  This can be corrected by fitting a Poisson regression model.  Table 2 
below shows the result of this analysis, in which the potentially different risk due 
to the fire is allowed to be in the same variety of periods as in Table 1; the only 
difference is that February 2014 and March 2014 are not separately considered. 
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Table 2: Rate ratios for Poisson regression models, using various periods of 
potentially different risk. 
 


Period Rate ratio 95% conf. int.  P-value 
Feb – Mar 2014 1.20 (0.97, 1.47) 0.088 
Feb – Apr 2014 1.16 (0.98, 1.38) 0.078 
Feb – May 2014 1.18 (1.02, 1.36) 0.026 
Feb – Jun 2014 1.17 (1.03, 1.34) 0.014 


 
The rate ratios in Table 2 are similar to those in Table 1; as expected, the P-values 
are also similar but slightly larger, since the Table 2 analysis takes account of the 
sampling variation in the 2009 to 2013 data. 
 


17. Flander and English provide an alternative analysis, assuming a Normal 
distribution for the underlying variation in the numbers of deaths.  In my view 
the Poisson assumptions are to be preferred, although the Normal distribution 
may be a reasonable approximation.  In the results of this analysis, shown in their 
Table 2, one of the analyses they describe compares January to June 2014 with the 
January to June periods of 2009 to 2013.  Since the fire did not start until 9 
February 2014, it is inappropriate to include January 2014 in any proxy measure 
of exposure to the fire. 
 


18. In that analysis (Table 2, Flander and English) they report a predicted number of 
additional deaths per month of 9.2, for February to March 2014.  This is a total 
predicted excess of 18.4.  Note that this is of similar magnitude, but slightly larger 
than, the excess for the same period implicit in their Table 1, which is 15.6, 
obtained as the total difference between observed and expected in Table 1, for 
February and March 2014. 
 


19. In overall terms, the report of Flander and English has found that there was an 
excess of at least 15 deaths in February and March 2014, compared with 2009 to 
2013, from the area as a whole.  This excess was not statistically significant at 
conventional levels of significance. 
 


20. There are a number of ways in which the analysis could be refined. 
 
Barnett report 


 
21. The analysis in the Barnett report has some similarities with one of the two 


Flander and English approaches.  Most notably, Barnett uses an underlying 
Poisson model for the variation in the death rates.  I agree with this approach. 
 


22. His analysis has a number of differences with the Flander and English model 
however.  The major one is that he uses a Bayesian paradigm, which leads to a 
fundamentally different way of representing the results, although the two 
approaches can be sensibly reconciled.  I comment more on this later. 
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23. Barnett has also adjusted for other phenomena that could help to explain some 
of the variation in the numbers of deaths.  He has adjusted for population using 
La Trobe City Council figures, but whether or not this was accounted for ‘had 
little impact on the results’.  He allowed for an overall trend in death rates.  He 
incorporated a seasonal term in his model, which is equivalent to adjusting for 
month, but in a way that assumes a smoothly varying effect over the course of 
the year.  This was an appropriate way to adjust for time of the year.  His analysis 
was at the postcode level and he fitted a random term for postcode, to 
accommodate the varying sizes of the postcode.  Finally, he attempted to allow 
for temperature, in a simple way, by using the maximum monthly temperature 
‘from the Bureau of Meteorology’.  These investigations of other potentially 
relevant phenomena are appropriate, in the attempt to estimate any fire effect. 
 


24. The term allowed for the fire in Barnett’s approach implicitly assumed that the 
potentially different risk of death from the fire arose in the two fire months 
(only).  Two estimates are provided, with and without adjustment for 
temperature.  These are a rate ratio of 1.14 without temperature in the model 
(Table 1, Barnett) and a rate ratio of 1.11 after adjustment for temperature (Table 
2).  The 2014 months of February and March were among the hottest in the series, 
which is why adjustment for temperature reduces the estimate.   
 


25. I have analysed the data using the aggregated deaths, but in other respects the 
same terms as Barnett, and have obtained essentially the same results as he did, 
although I did not use a Bayesian approach.  His ‘probability that the death rate 
was not higher than the average during the fire’ was found to be 0.11 without 
adjustment for temperature, and 0.20 after adjustment for temperature.  These 
correspond to the P-values in the non-Bayesian approach. 
 


26. He also estimated the excess numbers of deaths during the two fire months, and 
obtained 14.4 without adjustment for temperature; this is similar to the figure of 
15.6 obtained by Flander and English.  After adjustment for temperature, his 
estimate of the same quantity was 11.2.  
 


27. The analyses in both reports are broadly consistent, even though they adopt 
different analytic paradigms and use different terms in their models.  There was 
an estimated excess of deaths in the two fire months, and also in the subsequent 
three months of 2014.  The quantification of this excess number of deaths (for 
February and March 2014) depends on the model used, and varies between about 
11 and 18. 
 


28. In all of these analyses, the excess is not markedly unusual according to strict 
conventions of statistical significance, in that the P-values are not smaller than 
0.05.   
 


29. As I have noted, if the possibility of a lingering effect on the risk of death is 
entertained, the excess risk does become statistically significant at such levels, for 
the period February to May 2014 and February to June 2014. 
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Department of Health documents 


 
30. In my instructions I was asked to focus on the two documents from the Victorian 


Department of Health, the Report dated September 2014 and the Fact sheet dated 
17 September 2014.  It is a good feature of the Report that the data, at least 
summarised across months and postcodes, are presented clearly.  However, in 
my opinion both of these documents lack an appropriate level of objectivity, as 
they focus on particular elements of the data and appear to be arguing 
persuasively towards a particular conclusion, namely, that the mine fire did not 
cause any excess deaths.   For example, in the Report, there is a paragraph on the 
VOTV estimate of a 40% increase in deaths, and an attempted rebuttal.  The next 
paragraph begins “Looking at the two months in which the fire occurred 
(February-March) there was a decrease of 19%”.  From the context, it would 
appear that this is referring to all postcodes, but in fact, as is clear from the Table, 
the sentence is referring to Morwell.  
 


31. The Report notes that for Jan-June in 2014 the number of deaths in Morwell was 
88, ‘very similar to deaths in the years 2012 (89), 2010 (91) and 2009 (86).’  This is 
selective reporting; the rest of the picture is that the 2014 figure of 88 was 
markedly higher than the other two years, 2011 (67) and 2013 (64). 
 


32. The Fact sheet dated 17 September has content that overlaps with the Report and 
to that extent is subject to the same criticisms.  Further, in the postcodes where 
there were excesses of deaths in the February to March period of 2014, there is 
either little discussion, or a comment prefaced by the word ‘but’.  In the case of 
Moe, there was an excess of 32%.  The Fact sheet indicates that the Department is 
obtaining additional data to better understand this excess. It would be helpful to 
know what these data are.  
 
Other issues 


 
33. In the V.O.T.V. document it is noted that in the black Saturday fires of 2009, ’11 


people died in their homes in February’.  It is not clear to me whether these 11 
deaths are included in the data analysed, but if they are, there is at least a 
question whether they should be.   Deaths from a special cause, particularly one 
at a particular time-point, do not reflect the natural variation in death rates which 
is of interest as a background comparison to the possible mine fire effect.  I do not 
suggest that this is a clear-cut matter: deaths due to a bushfire could, from an 
alternative perspective, be seen as part of the elevated risk of high temperatures. 
 


34. I note that the Government received advice from Monash University researchers 
that “no additional deaths would be expected even if the level of exposure to the 
measured level of air quality continued for six weeks”.  Six weeks was the 
approximate duration of the fire.  The Monash University report was a 
substantial document which I am not formally reviewing here.  It is my 
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understanding and belief that this assertion is based on an integrated exposure-
response analysis of many studies.  If it is the case that in these studies the 
exposure recorded accumulated over a long period of time, gradually, this is a 
different kind of exposure than that of the air pollution arising from the mine fire.  
A short, sharply elevated exposure, which clearly occurred in the Hazelwood 
fire, is a different matter.  The famous London Smog of 1952 lasted for only five 
days but has been estimated to have contributed to an excess of several 
thousands of deaths.  I am not suggesting that the Hazelwood fire’s levels of 
pollution were similar to that London event, only that it is possible for a short air 
pollution exposure to have lethal effects.  Further, it is widely accepted that the 
London event had an adverse effect on mortality in the months following. 
 


35. The outcome data analysed are “all-cause mortality” counts.  It would be worth 
considering refining this to cause specific mortality, as there would be some 
causes that could be ruled out as possibly due to the air pollution. 
 


36. The Hazelwood Inquiry report noted that a 65% of Morwell residents received a 
relocation or respite payment (page 370).  I am not sure what effect that might 
have on the data analysed, since I have not investigated the precise way in which 
deaths are attributed to postcode.  More broadly, movement of people, associated 
with the fire, would be worth understanding better. 
 


37. The data are analysed by month.  In principle, a more refined analysis by day 
could be considered, for two reasons.  Firstly, the fire did not start until 9th 
February, so deaths in February before that date should not be considered as 
plausible outcomes of it.  Secondly, the Environment Protection Authority 
measurements, reported in the Hazelwood Inquiry report, offer the potential to 
examine the association between exposure and outcome in a more fine-grained 
way, if the deaths were available by actual date. 
 
Conclusion 


 
38. There is no doubt that air pollution can contribute to death;  this has been 


comprehensively studied.  So this situation is different from other cases where a 
cluster of cases of disease, or deaths have been noted, and concern raised about a 
possible cause.  Here the possible cause is manifestly unambiguous.  The 
question is, do the data demonstrate a strong enough association between the 
mine fire and mortality, to conclude that, in this case, the fire did actually 
contribute to deaths in some cases? 
 


39.  In reviewing the two reports that analysed the data, I conclude that they arrive at 
broadly similar conclusions, which is that there was an excess of deaths in 
association with the fire, of between 11 and 18 deaths, approximately, on the 
basis of comparison with the previous five years, in the area of interest.  For 
February and March (the actual fire months) this excess is not statistically 
significant at conventional levels.  This means that the data are consistent with 
general background variation, and no special effect of the fire.  The data are also 
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consistent with the fire causing some excess deaths.  The Barnett report, and my 
own analysis, suggest that the apparent fire effect is partly, but not entirely, due 
to hot temperatures, in that after adjustment for temperature the rate ratio for the 
fire effect is reduced slightly. 
 


40. Based on my own analysis, in which the period of potentially different risk is 
assumed to extend beyond the actual time of the fire, (for example, to May 2014), 
the excess of deaths is statistically significant at conventional levels.   
 


41. I have outlined the limitations I see in the data, and possible further lines of 
inquiry, in the body of the report, and especially in the “Other issues” section. 
 


Hazelwood mine fire and mortality  Ian Gordon 
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5 August 2015 
 
 
Professor Ian Gordon  
Statistical Consulting Centre 
University of Melbourne 
 


By Email: irg@unimelb.edu.au  
 
 
Dear Professor Gordon 
 
2015 Hazelwood Coal Mine Fire Inquiry 
 
We act for Voices of the Valley (VotV).   VotV is an incorporated group of residents in the Latrobe Valley 
which formed in March 2014 during the Hazelwood Coal Mine Fire due to concerns about the adverse 
effects the fire was having on the health of persons living and working in the affected area.   
 
As part of the 2015 Hazelwood mine fire inquiry VotV will be making a submission with reference to paragraph 6 
and 7 of the Terms of Reference (see attachment B).  We write to engage you as an expert to prepare an 
expert report in accordance with the instructions below.   
 


Background 


 


The following may provide useful background and context. 


a. The mine fire ignited as a result of embers from nearby bushfires entering the mine. It burnt 


from 9 February 2014 and was declared safe on 25 March 2014. 


b. Monitoring of air quality in the second week of the Hazelwood Mine fire indicated very high levels 


of carbon monoxide and PM2.5. The pollutants identified can have severe health effects on people, 


in particular on the elderly, unborn children and those with pre existing cardiovascular and 


respiratory problems. 


c. Residents of Morwell and nearby towns including Moe and Traralgon reported a number of 


adverse health impacts which commenced the first day of the fire. 


d. VotV subsequently collated information to ascertain whether there was an increase in deaths 


following the Hazelwood Coal Mine Fire. Figures obtained from Births Deaths and Marriages 


(BDM) indicated that there had been an increase in deaths in the Latrobe Valley during the time 


of the fire. This issue did not form part of the initial Hazelwood Mine Fire Inquiry . 


VotV will be seeking leave to make submissions and cross examine witnesses in relation to the following 


terms of reference:  
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 Term of Reference 6:  Whether the Hazelwood Coal Mine Fire contributed to an increase in 


deaths, having regard to any relevant evidence for the period 2009 to 2014;  


 


 Term of Reference 7: Short, medium and long term measures to improve the health of the 


Latrobe Valley communities having regard to any health impacts identified by the Board as 


being associated with the Hazelwood Coal Mine Fire. 


Instructions 


 


You are instructed to: 


1. Review the material supplied to you in relation to the 2014 Hazelwood Coal Mine Fire, and within the 


scope of your expertise, answer the following questions:  


a. Having regard to the evidence contained in your brief and, in particular, documents numbered 3 


to 7, in your opinion did the Hazelwood Mine Fire contribute to an increase in deaths in the 


Latrobe Valley?  If so, please explain the increase by reference to:   


i. Cause/Effect  


ii. Statistical analysis  


b. What, if any, limitations do you see in the data available in giving your opinion at question 1?  


2. Prepare a report which sets out the conclusions which you have reached, and clearly states the basis on 


which you have relied upon or assumptions that you have made and which form part of the reasoning 


by which you reach your conclusions.  


 


3. If called by the Board of Inquiry to give evidence, be available as an expert witness at public hearings 


with respect to Term of Reference 6, in the Latrobe Valley between 1st September to 3rd September 


2015.   


 


In answering these questions please do not answer if they are not within your skills, experience, and expertise.  


Further, please clearly identify any limitations in the data and information available to you and set out any further 


material that would have been desirable to inform your expert opinion.  


 


Please note that for the purposes of your report and for this letter of instruction, the ‘Hazelwood Coal Mine Fire’ is 


defined as the mine fire at the Hazelwood Mine from 9 February 2014 when the Hazelwood Mine Fire Inquiry 


Report 2014 found that it started, to the 25 March 2014 when it was declared safe by Mr Craig Lapsley. 


 


In addition, please note that we have also briefed Graeme Lorimer, an air quality expert, to provide a report and 


be available to give evidence on air pollutants and the air movements in the Latrobe Valley during the Hazelwood 


mine fire. Mr Lorimer is preparing a draft report, which we expect to receive today or tomorrow. We will provide 


you with this report once we have received it.  
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If you require any assistance in understanding the nature of the tasks you have been asked to undertake please 


contact me on 8341 3109. 


 


Yours sincerely 


 
 
Ariane Wilkinson 
Lawyer 
Environmental Justice Australia 
 
Documents Attached: 
 


1. Practice Direction No. 2, Public Hearing for Terms of Reference 6 (Attachment A) 
2. Terms of Reference (refer to 6 and 7 only) dated 26 May 2015 (Attachment B) 


3. Report prepared by VotV on the Births, Deaths and Marriages data, which 


includes the raw data received from BDM. (Attachment C) 


4. Associate Professor Adrian Barnett’s report (Attachment D) 


5. Department of Health analysis, Reports of Deaths in the Latrobe Valley 


claimed to be related to the Hazelwood mine fire, September 2014 


(Attachment E) 


6. Department of Health factsheet, Reports of Deaths in the Latrobe Valley 


related to the Hazelwood mine fire, 17 September 2014 (Attachment F) 


7. Melbourne University, Review of Birth Deaths & Marriages Victoria (BDMV) 


mortality data for the Latrobe Valley and the time of the Hazelwood coal mine 


fire in Morwell, undated (Attachment G) 


8. Expert report of Professor Duncan Campbell (Attachment H) 


9. Email from Hazelwood Inquiry Board to VotV (Attachment I) 


10. Initial submission from VotV to Coroner dated 22 September 2014 


(Attachment J) 


11. Environmental Justice Australia submission to Coroner dated 29 October 2014 


(Attachment K) 


12. Extract from the 2014 Hazelwood Mine Fire Inquiry Report – Parts 4.1 to 4.3.  


(Attachment L) 


 


 







CURRICULUM VITAE – Professor Ian Gordon 


Email  irg@unimelb.edu.au 
Tel  03 8344 7993  


Overview 


Professor Ian Gordon is the Director of the Statistical Consulting Centre, and a Professor of Statistics 
in the School of Mathematics and Statistics at the University of Melbourne. He has over 30 years of 
experience in applied statistical work, and a particular interest in communicating statistical ideas 
effectively in all he does. He is particularly interested in problem-solving from a statistical 
perspective.  He has been committed to the use of statistical methods to promote health and well-
being in society, and to promote justice. There has been an emphasis in his applied statistical work on 
medical and epidemiological research, and, in his expert witness work, on cases where disadvantaged 
or vulnerable people were seeking justice. 


He has written over 200 consulting reports for projects of all sizes, and for clients from business, 
industry and government.  He has acted as an expert witness in many court cases in a variety of 
jurisdictions.  Ian has contributed to the creation and development of innovative statistical teaching, 
and in the effective representation and communication of statistical data and concepts.  


Ian was President of the Victorian Branch of the Statistical Society of Australia from 2009 to 2010, and 
Vice-President in 2008 and 2011. 


Education and qualifications 


PhD, The University of Melbourne, 1993 
MSc, La Trobe University, 1981 
BSc (Hons.), The University of Melbourne, 1977 
Accredited Statistician, Statistical Society of Australia Incorporated, since 1998  


Brief employment history 
 
All employment has been at The University of Melbourne. 


1988 – present Director, Statistical Consulting Centre (1992 – present) 
       Senior Lecturer, 1994 – 2000 
       Associate Professor, 2001 – 2011 
       Professor, 2012 – 
Acting Director, 1991; Deputy Director, July 1988 – 1990 
       Lecturer, 1988 – 1993 
[Department of Statistics (1988 – 1996) 
 Department of Mathematics and Statistics (1997 – 2014) 
 School of Mathematics and Statistics (2015 - )] 


1984 – 88 Research Fellow, Grade 2, Department of Community Medicine 
1983 Lecturer, Department of Statistics 
1981 – 82 Senior Tutor, Department of Statistics 
1980 Tutor, Department of Statistics 


Skills 


• Ability and experience in high level statistical thinking 
• Expertise as a generalist in advanced statistical methods 
• Capacity to work in teams and to collaborate effectively and widely 
• Skilled in teaching tailored, applied statistical methods courses  
• Knowledgeable and skilled in research design 
• Leadership in the discipline of statistics 
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• Capacity to communicate statistical findings effectively verbally and in writing 
• Skilled and experienced as an expert witness in statistical matters  


 
Research  
Ian has been a Chief Investigator on nationally competitive grants (ARC Discovery, ARC Linkage and 
NHRMC). He has supervised or co-supervised five PhD students to completion. His refereed 
publications have a total of over 1600 citations and his current h-index is 23 (23 of his publications 
have 23 or more citations). His methodological research has been mainly in sample size and meta-
analysis; his collaborative research has been in many fields, including cardiac surgery, cancer, 
cardiovascular research, dentistry, geomatics and social and occupational epidemiology. 
 
Recent publications 


Granger CL, Holland AE, Gordon IR, Denehy L.  Minimal important difference of the 6-minute walk 
distance in lung cancer. Chronic Respiratory Disease 2015; doi: 10.1177/1479972315575715. 


Parry SM, El-Ansary D, Cartwright MS, Sarwal A, Berney S, Koopman R, Annoni R, Puthucheary Z, 
Gordon IR, Morris PE, Denehy L.  Ultrasonography in the intensive care setting can be used to 
detect changes in the quality and quantity of muscle and is related to muscle strength and 
function. Journal of Critical Care 2015; doi: 10.1016/j.jcrc.2015.05.024 


Finch S & Gordon I. (2014) The development of a first course in statistical literacy for undergraduates. 
In MacGillivray, H., Martin, M., & Phillips, B. (eds) Topics from Australian Conferences on 
Teaching Statistics: OZCOTS 2008-2012, Springer Science + Business Media, New York. 


Gordon IR, Finch SJ.  Statistician heal thyself: have we lost the plot?  Journal of Computational and 
Statistical Graphics 2014;  doi: 10.1080/10618600.2014.989324  


Ratnam I, et al. Incidence and risk factors for acute respiratory illnesses and influenza virus infections 
in Australian travellers to Asia. Journal of Clinical Virology, 2013; 57:54 – 58.  


Campbell T, Dunt D, Fitzgerald JL, Gordon I.  The impact of patient narratives on self-efficacy and 
self-care in Australians with type 2 diabetes: stage 1 results of a randomized trial. Health 
Promotion International, 2013; doi:10.1093/heapro/dat058. 


Pierce R, Chick H, Gordon I. Teachers’ perceptions of the factors influencing their engagement with 
statistical reports on student achievement data. Australian Journal of Education, 2013; 57: 237-255. 


Berlowitz DJ, Spong J, Gordon I, Howard ME, Brown DJ.  Relationships between objective sleep 
indices and symptoms in a community sample of people with tetraplegia. Archives of Physical 
Medicine and Rehabilitation, 2012; 93: 1246-52. 
 


Statistical Consulting Centre 


The Statistical Consulting Centre at The University of Melbourne provides statistical services to 
business, industry, government and the academic world. 


The Centre has been running since 1984, and is one of the oldest University Centres established by 
University regulation. The Centre's Director is Professor Ian Gordon. 
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Ariane Wilkinson
Lawyer
Environmental Justice Australia

W www.envirojustice.org.au

 
Environmental Justice Australia is a citizen-funded, not-for-profit, public interest legal practice, using the law to
 protect and restore Australia’s environment.
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