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Government of South Australia, Department for Energy and Mining; Statement of 

Environmental Objectives - Environmental Impact Report from Leigh Creek Energy on 

Underground coal gasification.1 

 
 

 
 

Doctors for the Environment Australia (DEA) is an independent, self-
funded, non-Government organisation of medical doctors in all 

Australian States and Territories. Our members work across all 
specialties in community, hospital and private practices. We work to 

prevent and address the diseases - local, national and global - caused 
by damage to our natural environment. We are a public health voice in 

the sphere of environmental health with a primary focus on the health 

harms from pollution and climate change. 
 

 
Conservation Council of South Australia is an independent, non-profit 

and strictly non-party political peak body organisation representing 
more than 60 of South Australia’s environment and conservation 

organisations. Being a strong advocate for the protection of nature and 
biodiversity, and the promotion and uptake of sustainable practices in 

South Australia since 1971. 
 

 
 

 
 

Background 
 

The Department of Energy and Mining SA has invited public comment 
on the proposal by Leigh Creek Energy to conduct geophysical surveys 
as part of its Leigh Creek Energy Project (LCEP).1  

 

The exploration site is 12 km from the town of Leigh Creek and 8.5 km 
from Copley and lies in the Northern Flinders Ranges north of Adelaide. 

 
The open cut coal mine ceased operations in 2015 following the closure 

of coal fired power stations at Pt Augusta. Since then the local 
population has diminished to less than a quarter of its former size. 

 
The Leigh Creek Energy Project is to conduct underground coal 

gasification at the site and at a depth yet to be determined, based on 
the results of the surveys undertaken. 
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Recommendations  
 
 

That the Leigh Creek Energy Project should not proceed on the basis of 
 

• Lack of national and international information on the technical, 

health and environmental impacts. 

• Negative impacts which have occurred and resulted in closure of 

several such developments nationally and internationally. 

• The national and international imperatives to urgently reduce 

greenhouse gas emissions. 

• The likely impacts on the fragile ecology of the surrounding area 

and vulnerable species of birds. 

• Lack of national regulatory mechanisms to enable decisions on 

complex developments to  be made in the national interest. 
 
 

Submission  
 
The points we make in this submission relate to; 

 

2.1.2 Environmental Impact Report  

In accordance with Section 97 of the PGE Act, the EIR must: 

• take into account risks inherent in the regulated activities to the 

health and safety of the public 

• contain sufficient information to make possible an informed 

assessment of the likely impact of the activities on the 

environment 
 

And;- 
 

As per Regulation 10 of the PGE Regulations the following information 
must be provided for the purposes of an EIR:LCK PEL650 Geophysical 

Operations EIR 2019 Leigh Creek Energy Limited ACN: 107 531 82 Page 
10 of 156 

  
• a description of reasonably foreseeable events associated with the 

activity that could pose a threat to the relevant environment 
(including events during the construction, operational and 

abandonment stages, atypical events, estimated frequency of 

events and the basis of predictions)  

• an assessment of the potential consequences of these events on 

the environment (including size and scope, duration, cumulative 
effects (if any), the extent to which these consequences can be 

managed or addressed and proposed management actions) 
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• an explanation of the basis on which these consequences have 

been predicted 
 

Using this guidance, the essential issues to be assessed in the EIR by 
both Doctors for the Environment Australia and the Conservation 

Council of South Australia are  
 

1. The existing state of climate change in Australia and indeed the 

world, for this imposes necessary constraints on fossil fuel usage if 
climate change is to be successfully addressed 

 
2. Water usage and the impact of the project on surface and ground 

water and the future sustainability of Australia  
 

3. The production of toxic chemicals, a product of all fossil fuel usage 
and their impact on the environment and human health 

 
and 

 
4. Impacts on the biodiversity and ecology of the area due to 2 and 3 

 
 

Climate change 
 
The fundamental issue is how much GHG (greenhouse gas emissions) is 

produced by the proposed process in the development and operation of 
the plant, in leakage during and after the process and during use of the 

Syngas. No information is provided. This information is vital. 
 

It is now recognised that current measures to reduce greenhouse 
emissions are inadequate and emissions continue to rise steadily. As a 

result, most scientists fear we are destined for 3-4 °C rise in world 
temperature, which would be catastrophic for current civilisation. 

 
In the proposed Leigh Creek development there will be leakage of 

methane as yet un-estimated at the production site and from Syngas in 

transport/storage. This leakage does not  appear to have been 
quantified in any studies world-wide. Such a study is essential because 

atmospheric methane is increasing and it is the most concerning of GHG 
because of its potency, with 85 times the forcing capacity of CO2. 

Currently it is the likely culprit causing lack of impact on reducing 
emissions as a whole. 

 
The recent IPCC report2 demands urgent and deep reductions in 

emissions of methane, tropospheric ozone and black carbon (also from 
fossil fuels). IPCC’s modelling3 (2018) shows that if emissions of these 

pollutants are not in rapid decline by 2030, we have little chance of 
limiting warming to 1.5°C or even 2°C. 
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“Limiting warming to 1.5°C implies reaching net zero CO2 emissions 

globally around 2050 and concurrent deep reductions in emissions of 
non-CO2 forcers, particularly methane (high confidence)”. 

 
The alarm over methane has spread to the World Health Organization, 

recognising the enormous health implications, and stating the 
necessary reduction of short acting GHG as its first recommendation in 

a Special COP24 Report4 on “Health and Climate Change”: 

 
“To identify and promote actions to reduce both carbon emissions and 

air pollution, with specific commitments to reduce emissions of short-
lived climate pollutants in Nationally Determined Contributions (NDCs) 

to the Paris Agreement”. 
 

Any new fossil fuel proposal has therefore to be considered in the light 
of its necessity for Australia. What are the advantages as opposed to 

the harms at a time when the need for fossil fuel usage is rapidly 
waning with the progress on renewable energy which causes no harm 

to health, environment or climate, is cheaper and produces relatively 
minimal environmental externalities? 

 
These questions are now being asked in jurisdictions around the world 

and we now have a precedent in Australia. In an important recent 

judgement5, permission for the Rocky Hill Coal Mine was refused by the 
Chief Justice of the Land and Environment Court, and one of the 

reasons for refusal was that the development would increase GHG at a 
time when they urgently need to be cut. 

 
 

Environmental water 
 

The proposed development will take place in an increasingly water 
constrained Continent and sustainability will become the national 

priority as climate change bites over the next few years. 
 

At present the Leigh Creek region can expect 200 mm a year as noted 
in the EIR and this will fall mainly as showers. Whilst climate modelling 

suggests the total annual rainfall may not change much, there will be 
an increase in significant downpours as occurred in some of the dry 

northern regions of Australia in 2019. Therefore, surface water and 
ground water distributions under extreme precipitation episodes needs 

to be modelled based using up-to-date information on surface flow and 
aquifers. 

 

Sections 5.3 and 5.4 when read with 4.7 and figure 4.7 are totally 
inadequate. Surely evidence is needed that the Telford Basin, which will 

encompass one of the most toxic technological developments, does not 
communicate in any way with the Great Artesian Basin which is stated 
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to be “50 km to the north” Where is the supposed limit of the GAB on 

the map? When was this study done and what is the reference? With 
the advent of a huge storm and the breaking of the retention pond or 

flooding of the plant, are there potential aquifers within the Telford 
basin which might receive contaminated surface water; such complex 

eventualities need the best scientific assessment on surface and ground 
water from the Independent Expert Scientific Committee on Coal Seam 

Gas and Large Coal Mining Development (IESC). The IESC is feared by 

most states in case it might shed light on the inadvisability of projects 
favoured by their governments, but the Leigh Creek proposal is surely 

one which the SA government should ask for the most expert opinion. 
 

Unfortunately, Australia has a documented litany of reports of water 
contamination from coal mines, from gas mining, from failures of 

restoration and a world infamous calamity of UCG in Queensland. 
Lessons must be learned. 

 
We note that Leigh Creek township has water supplied by SA water 

from local bores which requires a desalination plant. What will be the 
water usage when the plant is functional, and will additional supplies 

need to be arranged? 
  

There are a number of risk statements which are naïve in their 

explanation, for example in Table 5.1. 
 

“Water supply source will be from existing SA Water fill points within 
the Leigh Creek Coal Field, to ensure no impact on groundwater wells or 

existing groundwater dependent ecosystems”; how can this be ensured 
if water usage increases or replenishment of groundwater fails? What is 

the total expected usage of the water points for all purposes over time? 
 

The table ignores possible risk of water contamination from the plant 
itself. 

 
 

Toxic chemicals 
 

It is inexplicable that the EIR makes no reference to the 215-page 
Scottish report on UCG6 and its hazards written by Campbell Gemmell,  

former Head of the EPA in South Australia and now Visiting Professor in 
Law at Strathclyde University, Scotland. This report is now the standard 

reference point for international information on UGC. It is vital that any 
consideration of development at Leigh Creek relates the information in 

sections 4.15 to 4.37 of the EIR to the events and consequences with 

the Cougar and Linc Energy developments in Queensland as analysed in 
the Gemmell report. 
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Doctors for the Environment Australia has recently produced a report on 

the health hazards of gas mining in Australia7 and the Gemmell report6 
points out that a range of hazards pertinent to onshore gas mining are 

relevant to UCG. 
 

i.e. “Potential health risk from exposure to combustion emissions: 
Particulate Matter (PM10, PM2.5) Nitrogen Dioxide (NO2) Sulphur Dioxide 

(SO2), Volatile Organic Compounds including benzene, toluene, 

ethylbenzene, and xylenes (BTEX) some Polyaromatic Hydrocarbons 
(PAHs), and Radon.” 

 
And in relation to Australia he states 

 
6.6 “Although a number of unconventional gas issues are covered (in 

the Australian literature) there is only a brief mention explicitly on UCG, 
referring to “proven…risk….to water quality in Australia, with pilot 

projects shut down in Queensland following the appearance of benzene 
and toluene in bore water.” 

 
6.7 “Whilst a search of CSIRO and NHMRC records revealed a number 

of health studies and framework assessments for CSG and HF 
(hydraulic fracturing) technologies (see references for this chapter), 

there was no record found of UCG studies. Some of the studies were 

interesting and potentially make points of relevance, for example, ERM 
(2013).” 

 
6.8 “This apparent lack of UCG health data is unfortunate in that the 

claims by industry and advocates that the technology can be operated 
safely, protecting the environment and public and worker health, would 

be much more credible were these data to be freely and widely 
available. Their absence, given the number of trials, demonstrations 

and operational sites worldwide is at best unfortunate”.  
 

6.9 “Virtually all UCG sites considered appear to have histories involving 
environmental and/or health and safety incidents, as indicated in earlier 

chapters. The detail of these histories is very challenging to assess 
objectively as the literature and media coverage appear to be based on 

anecdote rather than objective study.”  

 
4.37 Summary 

“At this point, there is no single or comprehensive overview of the 
environment, health and safety issues relating to UCG. Not least given 

again the lack of publicly available data, there has not been a desk 
testing or expert review of such monitoring data or collected materials 

from operators and regulators, as exists. Shaping policy in detail 
without a scientific review, perhaps including the HIA-type inputs 

considered in the Health section, it is difficult to assess from the 
literature the nature and extent of the issues or to suggest proceeding 

without significant precaution.” 
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Doctors for the Environment Australia notes that benzene is a 
carcinogen. The International Agency for Research on Cancer (IARC), 

part of the World Health Organization (WHO) classifies benzene as 
“carcinogenic to humans,” based on sufficient evidence that benzene 

causes acute myeloid leukemia. IARC also notes that benzene exposure 
has been linked with acute lymphocytic leukemia, chronic lymphocytic 

leukemia, multiple myeloma, and non-Hodgkin lymphoma. 

 
Doctors for the Environment Australia also notes that PAHs are a 

potential candidate8 for causation of the increase in infant development 
abnormalities in residents of gas fields in the US.9          

  
In the Gulf oil spill, they are the potential candidate for the delayed kills 

of large fish because of its retention in the food chain.10  
 

It is an indictment of Australia and many other countries that a health 
impact Assessment of the UCG process is yet to be done.  

 
The main issues of benzene, PAHs, water contamination and climate 

change were detailed in our report in 2012.11  
 

 

Biodiversity 
 
This consideration is of vital importance for science now recognises that 

loss of the world’s biodiversity is a threat to humanity as great as that 
of climate change. Doctors for the Environment Australia has explained 

this situation in a comprehensive submission to a Senate Enquiry.12 In 

Australia all environmental indicators are falling.13  
 

The potential impact of the project on the Thick-billed Grasswren, 
Amytornis modestus must be considered along with the fragile ecology 

of the locality. A. modestus is listed as vulnerable under the EPBC Act, 
two subspecies being extinct already and others showing declines. 

The subspecies A. m. raglessi is a threatened taxon (see below), of 
limited distribution and with evidence of past local losses. For example, 

the subspecies most likely would have occurred over much of the area 
of the abandoned Leigh Creek coalfield. 

 
The potential of the proposal to impact adversely on the species is 

through soil contamination which could be caused by access to water by 
toxics detailed earlier in the submission.14 There is a significant chance 

of this happening, taking into account the failure rate of UCG in many 

countries and in Queensland.  
 

The potential of the proposal to impact adversely on the species is 
through soil contamination leading to loss of its chenopod habitat 
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(chiefly low shrublands of Blackbush Maireana pyramidata and Low 

Bluebush Maireana astrotricha)14. Should the proposal proceed, a 
comprehensive study of the species in the immediate vicinity should be 

a requirement, together with ongoing review of population trends. If 
soil contamination were to result in extensive shrub-loss, it is difficult to 

envisage a cost-effective means of rehabilitation.  
 

Section 4.9 of the EIR is inadequate e.g. “The total number of birds that 

have now been recorded in PEL650is 137 (based upon Atlas of Living 
Australia records). More species were observed in the Red Gum 

woodland area along Leigh Creek than in other vegetation types. The  
retention dam also forms significant habitat, with eighteen species 

observed in this area that are considered to be waterbirds”. It is 
inadequate to base findings solely on the Atlas of Living Birds when we 

know that at least one threatened species has this local habitat and is 
threatened, and others are vulnerable. World-wide there is a rapid and 

severe reduction in biodiversity and those regions affected most by 
climate change need current on-site assessments. Our criticism applies 

to all sections of Section 4.9. 
 

 

Social Licence 
 
The Traditional Owners of Leigh Creek are strongly opposed to this 

project.  
 

The Adnyamathanha people — through their peak body the 
Adnyamathanha Traditional Lands Association RNTBC — have voted 

unanimously at a general meeting on 29 March 2019 to oppose the 

Leigh Creek Energy Project. 
 

This is their statement - Adnyamathanha people have said that enough 
is enough: leave Yurlu’s coal alone and let the place heal. This is a 

culturally significant area for Adnyamathanha people and we don’t want 
it disturbed any more. No gasification in Adnyamathanha Yarta. 

 
Leigh Creek Energy does not have the social licence to continue this 

work in the Leigh Creek region. 
 

 

Regulation of complex development 
projects 
 

One of the recommendations for the project not proceeding was the 
lack of national regulatory mechanisms to enable decisions on complex 

developments to be made in the national interest. 
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This important issue is addressed in the Gemmell report to the Scottish 
Government6 

 
Page 105 

“Test 4 Regulation - Does the regulatory regime exist to license and 
safely manage the operation of the UCG life-cycle so as to give 

confidence and reassurance to the public, workers, operators and 

regulators? This requires the appropriate mapping of all of the relevant 
elements and their practical, effective and efficient integration so as to 

give operator, regulator(s) and public the confidence necessary.” 
 

Deliverable (from the report) 
“Establishment of an advisory group and/or other stakeholder forum(s) 

to provide expert and stakeholder input on issues such as 
environmental issues and regulation, public health, spatial planning, 

climate strategy, community engagement, industry, geosciences, and 
energy.” 

 
The Australian system is flawed from lack of expertise in the states, 

lack of independent EIS, and EIR, failure to include health impact 
assessment, failure of Commonwealth to intervene apart from the 

ineffective EBPC Act and use of the IESC, and finally the state acting as 

a proponent instead of arbiter. In addition the process is lengthy which 
makes it expensive and difficult for proponents. 

 
The Leigh Creek Proposal is complex and in future such decisions need 

to be made by national experts based in the national interest as to 
whether UCG should proceed anywhere in Australia. 

 
In Australia the development of the APEEL papers15 at the behest of a 

group of 50 environmental and health groups proposes a National EPA 
and Sustainability Commission to replace the EPBC Act. This would have 

widespread advantages in delivering public health advances in air 
quality and in science-based assessment of major development 

projects. 
 

In the case of Leigh Creek, a national system using a Sustainability 

Commission would consider the issues raised by Doctors for the 
Environment Australia and the Conservation Council of South Australia 

and recommend a decision on whether any UCG should proceed in 
Australia. 
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