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1. Introduction 

1.1 Project background 

1.1.1 Location 

The 1 MW plant project is situated within the Innamincka Regional Reserve in northern 
South Australia and 12.3 km by road and about 7 km in a straight line from the town of 
Innamincka (Figure 1.1). The southern boundary of the Coongie Lakes Ramsar Wetland 
area is located 2.5 km northwest of the site. Relevant details are shown on Figure 1.2. 

1.1.2 Objectives 

The objective of the 1 MW pilot generating plant is to demonstrate the sustained 
performance of hot rock geothermal power generation. 

1.1.3 Key project components 

The projects comprises the following components: 

 Construction of a small (1MW) pilot generating plant using the Habanero 1 and 3 wells. 
 Use of the plant to generate power for the: 

 Site camp 

 ‘Innamincka Visitor Centre’ to be built in close proximity to the Habanero 1 well. (The 
Innamincka Visitor Centre will include the Turbine hall for the 1MW plant and is 
therefore a dependent project.) 

 Proposed Geodynamics site Warehouse proposed to be built between the Habanero 
1 and 3 wells. 

 Innamincka township. 

 Potentially the Innamincka Cattle Station.1 

 Design and construct a power line from the 1MW Plant to the Innamincka town ship 
(and possibly to the Innamincka Cattle Station). This component of the project will be 
undertaken as a design, construct and management with all approvals being sought by 
the selected ‘electricity entity” as defined in the Electricity Act 1996. 

The proposed works are to be undertaken within the existing footprint of site works that were 
undertaken for drilling operations and were undertaken in accordance with the Petroleum Act 
2000 provisions (Plates 1.1 and 1.2). 

 
1  This is subject to negotiation with the Kidman Cattle Company. 
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1.2 Geodynamics Limited 

1.2.1 Company background 

Geodynamics Limited (Geodynamics) was formed in 2000 and listed on the Australian Stock 
Exchange (ASX) in September 2002 and has a market capitalisation (as of 30 April 2008) of 
$328M. 

Geodynamics vision is: 

“Geodynamics will become a world leading geothermal energy company, suppling 
competitive zero carbon energy and base load power to the Australian market.” 

The company has an outstanding resource and technology position, with potential to become 
a major player in Australia’s power generating industry. It currently has geothermal 
exploration licences covering more than 3,500 km2. Its current focus is in the Cooper Basin 
in South Australia, where Geodynamics’ licence areas cover 1,962 km2 and where the “hot 
rocks”: 

 are known to exist, as proven by drilling and supporting geophysics 
 are believed to be the hottest rocks of this type and at this depth in the world by 

measured temperatures at 3,500 m of 235°C increasing to 250°C at 4,300 m and 
projected to be between 280 to 290°C at 5,000 m 

 are estimated by Geodynamics to contain an identified thermal resource of 
approximately 400,000 PJ 

 have been assessed through preliminary testing and studies that suggest they contain 
energy to support power development of around 10,000 MW. 

 

PLATE 1.1 
Proposed plant site located in foreground 

 

Habanero 1 Approximate location of 
Visitor Centre/1MW Plant 
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PLATE 1.2 
Proposed wastewater treatment plant and subsurface irrigation area 

 

To date Geodynamics has successfully drilled three wells to depths greater than 4,000 m. 
The company has been working to a three stage plan: 

 Proof of concept stage – this has evolved to comprise three wells, Habanero 1–3, with 
fracture stimulation and an “open” circulation test between two wells (Habanero 1 
and 3). 

 Establishing a pilot plant – Geodynamics received a $5M grant from the Australian 
Government’s Renewable Energy Demonstration Initiative (REDI) program. The pilot 
programme involves two components, a “closed loop” circulation test, followed by the 
establishment of a 1 MW power generation module between Habanero 1 and 3 (this 
project). 

 Commercialisation of the project will occur in two stages, an initial 50 MW power 
generation plant increasing to 500 MW by 2016  

The 50 MW plant is expected to be based on nine wells (Habanero 1–9) occupying a small 
footprint and expected to generate equivalent power for 50,000 homes. The 500 MW power 
plant is expected to be based on 81 wells and ten 50 MW units.  

1.2.2 Power generation from fractured hot rocks 

The concept involves injecting water in a well to a depth where the rock is at the required 
high temperature (at least 250°C). The water (geofluid) passes through the fracture system 
in the rock and extracts heat from the rock mass. The heated geofluid is then drawn to the 
surface through adjacent wells. 

Irrigation area 

Approximate location of wastewater 
treatment plant 

Habanero 1 
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At the surface the heat in the geofluid is transferred to a secondary working fluid via a heat 
exchanger where it expands and is passed through a turbine generator. The geofluid is then 
returned to the fracture system in a closed loop, as is the secondary fluid. 

Downstream of the turbine generator, air coolers are used to condense the secondary fluid, 
so there are no water losses. The concept is indicated in Figure 1.3. 

 

FIGURE 1.3 
Geothermal power generation process (Geodynamic 2007) 

 

1.2.3 Land ownership 

The proposed 1 MW plant is situated within the Innamincka Regional Reserve under the 
care and control of the Minister for Environment and Heritage. In addition the Innamincka 
Pastoral Company holds a lease over the area for pastoral activities such as cattle grazing. 
The site is also within Geothermal Retention Licence GRL 3. Relevant details are shown on 
Figure 1.1. 
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1.3 Structure of this document 

1.3.1 Structure 

This EIR has been structured in the following manner: 

Section 1 Introduction 
 Provides an overview of the project and outlines the purpose and 

structure of the EIR. 

Section 2 Legislative Requirements 
 Provides details on the legislative requirements associate with the 

project. Details applicable legislation and relevance to the project. 

Section 3 Stakeholder Consultation 
 Provides an overview of the stakeholder consultation undertaken to 

date. 

Section 4 Description of Land and Environment 
 Provides an overview of the existing land and environment in which the 

project is located. This section is supported by various specialist sub 
consultants’ reports that are contained in the document Appendices. 

Section 5 Description of Operations 
 Provides a description of the proposed operations. 

Section 6 Environmental Impact Assessment (EIA) 
 Discusses the environmental impacts associated with the 1 MW project. 

The impact assessment process is based on risk assessment 
procedures. 

Section 7 Environmental Management 
 Details the environmental management to be undertaken during the pilot 

plant operation. 

Section 8 Rehabilitation and Closure Plan  
 Provides an overview of rehabilitation and closure should the project not 

proceed to commercial development 

Section 9 Management Systems 

Section 10 Bibliography 
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2. Legislative requirements  
Geothermal activity in South Australia is primarily governed by the Petroleum Act 2000 and 
Regulations. In addition to the primary approval and regulation of geothermal projects via the 
Petroleum Act, there are a number of additional South Australian and Commonwealth Acts 
and regulatory processes that affect operational activities associated with the project. 

2.1 South Australian Legislation 

2.1.1 Petroleum Act 2000 

2.1.1.1 Environmental Impact Report 

The primary legislation governing the proposal is the Petroleum Act 2000 and Petroleum 
Regulations 2000. The key objectives of the legislation are: 

 To protect the natural, cultural, heritage and social aspects of the environment from 
risks associated with activities governed by the Act. 

 To provide for constructive consultation with stakeholders, including effective reporting 
of industry performance to other stakeholders. 

 To provide security of title for petroleum, geothermal energy, and other resources 
governed by the Act. 

The Act and Regulations are objective based rather than prescriptive. An objective based 
regulatory approach principally seeks to ensure that industry effectively manages its 
activities by complying with performance standards that are cooperatively developed by the 
licensee, the regulatory authority and the community. 

Section 96 of Part 12 of the Petroleum Act indicates that a licensee must not carry out 
regulated activities unless a statement of environmental objectives (SEO) is in force for the 
relevant activities. The SOE must: 

 be prepared on the basis of the Environmental Impact Report (EIR) 
 include the environmental objectives to be achieved 
 the measurement criteria for measuring the achievement of objectives 
 be developed in consultation with relevant stakeholders e.g. landowners, other agencies 

(DEH, DWLBC, EPA); and 
 be either regional or site specific. 

In accordance with Section 97 the EIR must: 

 Take into account cultural, amenity and other values of Aboriginal and other Australians 
in so far as those values are relevant to the assessment. 

 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. 
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In accordance with Regulation 10, the EIR must include: 

 A description of the regulated activities to be carried out under the licence (including 
their location). 

 A description of the specific site features of the environment that can be reasonably be 
expected to be affected by the activities, with particular reference to the physical and 
biological aspects of the environment and existing land uses. 

 An assessment of the cultural vales of Aboriginal and other Australians which could be 
reasonably foreseen to be affected by the activities in the area of the licence, and the 
public health and safety risks inherent in those activities (insofar as these maters are 
relevant in the particular circumstances). 

 A description of the reasonably foreseeable events associated with the activity that 
could pose a threat to the relevant environment, including: 

 events during the construction stage (if any), the operational stage and the 
abandonment stage 

 events due to atypical circumstances (including human error, equipment failure or 
emissions, or discharges above normal operating levels 

 information on the estimated frequency of these events 

 an explanation of the basis on which these events and frequencies have been 
predicted 

 an assessment of the potential consequences of these events on the environment, 
including: 

– the extent to which consequences can be managed or addressed 
– the action proposed to be taken to manage or address these consequences 
– the anticipated duration of these consequences 
– an explanation of the basis on which the these consequences have been 

predicted 
– a list of all owners of the relevant land 
– information on any consultation that has occurred with the owner of the relevant 

land, any Aboriginal groups or representatives, any agency or instrumentality of 
the Crown, or any other interested person or parties, including specific details 
about relevant issues that have been raised and any response to those issues, 
but not including confidential information. 

 events due to atypical circumstances (including human error, equipment failure or 
emissions, or discharges above normal operating levels 

 information on the estimated frequency of these events 

 an explanation of the basis on which these events and frequencies have been 
predicted. 

2.1.1.2 Assessment process 

An initial review of the EIR and Draft SOE is undertaken by PIRSA to determine the Impact 
Category of the project as either: 

 Low Impact – requires internal Government Consultation 
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 Medium Impact – requires Public Consultation 

 High Impact – Referred for Environmental Impact Statement (EIS) assessment under 
Part 8 of the Development Act 1993. 

On the basis of the work undertaken to date Geodynamics is of the view that the proposed 
1MW geothermal energy power plant and associated infrastructure is of low impact. 

2.1.2 Native Title (South Australia) Act 1994 

The project area is subject to native title claims by the Yandruwandha/Yawarrawarrka Native 
Title Claimants. Work Area Clearances (WAC) were obtained for all previous activities. 

Legal opinion provided to Geodynamics has indicated that Geothermal Titles do not trigger 
the Native Title Act 1993 (Commonwealth) “Right to Negotiate”. In South Australia Crown 
Law advice provided to PIRSA indicated that circulation of water through an underground 
heat exchanger is a heat transfer process rather than a mining or substance extraction 
process. Native Title claimants in South Australia have accepted this ruling and geothermal 
tenement owners have been working harmoniously with claimants. 

Geodynamics has entered into an agreement with the traditional owner to obtain clearance 
for activities that are proposed at the site. This agreement was signed on 13 February 2004.  

2.1.3 Environment Protection Act 1993 

The Environment Protection Act 1993 (EP Act) provides for the protection of the environment 
and it is administered by the Environment Protection Authority (EPA). 

2.1.3.1 General environmental duty 

Geodynamics has a ‘general environmental duty’ under the EP Act (Section 25) to not 
undertake an activity that pollutes, or might pollute, the environment unless it takes all 
reasonable and practicable measures to prevent or minimise any resulting environmental 
harm. 

In determining what measures are required to be taken, consideration must be given to: 

 the nature of the pollution or potential pollution, and the sensitivity of the receiving 
environment 

 the financial implications of the various measures that might be taken as those 
implications relate to the class of persons undertaking activities of the same or a similar 
kind 

 the current state of technical knowledge and likelihood of successful application of the 
various measures that might be taken. 

2.1.3.2 Authorisations 

Approvals, which are administered by the EPA, are required for activities which are classified 
as a prescribed activity of environmental significance under Schedule 1 of the EP Act. 
Authorisations for prescribed activities under the EP Act take the form of a Works Approval, 
Licence or Exemption.  
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The EPA has advised that authorisations or licences will not be required for the proposed 
1 MW geothermal plant. PIRSA has advised that the EPA will be consulted regarding the 
application. 

2.1.4 Development Act 1993 

The Development Act 1993 and associated Regulations set out the procedures by which 
different forms of “development” are assessed in South Australia. Development includes, 
land division, change of land use, the erection of structures and prescribed operations that 
are undertaken under the Petroleum Act 2000. 

The site is within the “Land Not Within Council Area (Far North)” Development Plan area. 
Normally the Development Assessment Commission would be the relevant planning 
authority for the granting of development approval. However, the Development Act has 
special provisions relating to the Petroleum Act 2000. 

In most cases the Development Act does not apply to activities undertaken under the Mines 
Acts (which includes the Petroleum Act 2000). Section 75 of the Development Act provides 
for applications for tenements to be referred to the Minister for Urban Development and 
Planning in certain cases: 

 There is a mandatory referral for tenements that fall within Schedule 20 areas. In other 
cases the Minister for the Petroleum Act 2000 may refer the application for comment. 

 If the Minister responsible for the Petroleum Act 2000 is of the opinion that the proposed 
operations are of major social, economic or environmental importance. Under this 
scenario the assessment process would follow the Major Developments process in the 
Development Act and there would be the need to prepare an Environmental Impact 
Statement or Public Environmental Report.  

2.1.5 Natural Resources Management Act 2004 

The abstraction and use of groundwater will be governed by the Natural Resources 
Management Act 2004 (NRM Act), which promotes sustainable and integrated management 
of the State's natural resources and provides for their protection. This act brings together 
three Acts, the Animal and Plant Control (Agricultural Protection and Other Purposes) Act 
1986, Soil Conservation and Land Care Act 1989 and Water Resources Act 1997 and is 
administered by the Department of Water, Land and Biodiversity Conservation (DWLBC). 

2.1.5.1 Groundwater 

The Geodynamics project is located in the Far North Prescribed Wells Area (FNPWA). The 
FNPWA incorporates the portion of the GAB which lies within South Australia and some 
immediately adjacent areas. The FNPWA has been set up to primarily achieve responsible 
use of the GAB resources in South Australia.  

Approval (in the form of a licence and water allocation) is required for abstraction and use of 
groundwater for the project. Geodynamics made an application as an existing user 
(Reference 41029) in September 2003, seeking an allocation of potable water for the camp 
and geothermal energy development. The application is currently being considered by 
DWLBC as part of determination of existing user applications for the FNPA. The water 
allocation will be utilised for the extraction of potable water and, if required, make-up water 
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for the power plant. However it is unlikely that a significant volume of make-up water will be 
required due to the process being undertaken in a “closed-loop” process, where it expected 
to be insignificant losses from the system. 

2.1.5.2 Surface water 

Surface water in the area of the project is not prescribed, but permits under the NRM Act 
would normally be required for ‘water affecting activities’, such as the diversion of 
watercourses or extraction of water. 

No surface water diversions or extraction of water from watercourses is proposed in relation 
to the 1 MW plant.  

2.1.6 Native Vegetation Act 1991 

This Act regulates the clearance, and provides for the management of, native vegetation 
throughout the state. It also ensures that areas of high conservation value are protected and 
that minor vegetation clearance is subject to a thorough assessment process. Under the Act, 
the clearance of native vegetation requires the consent of the Native Vegetation Council, 
which is advised by the Native Vegetation Branch of the Department for Land, Water and 
Biodiversity Conservation. Heritage Agreements are also covered and protected by this Act. 

Regulation 5(1) zd (i) of the Native Vegetation Regulations provides for exemption for 
clearance that is incidental to operations authorised under the Petroleum Act. An application 
is required to be made to the Native Vegetation Council to trigger the exemption. Where 
clearance is undertaken pursuant to an SEO Geodynamics is required to reach agreement 
with the Native Vegetation Council in relation to significant environmental benefits that can 
be achieved at the site or within the region or within the same region. Alternatively 
Geodynamics is able to make a payment into the Native Vegetation Fund.  

For projects that require approval under the Petroleum Act, PIRSA currently has delegation 
for the administration of the Native Vegetation Act 1991. Any clearance of intact native 
vegetation will need to include arrangements for compensation (provision of a Significant 
Environmental Benefit (SEB)). 

2.1.7 National Parks and Wildlife Act 1972 

This State Act was designed to allow for the establishment and maintenance of a system of 
reserves, as well as the protection of threatened species of flora and fauna. The Act 
identifies and protects certain species located within conservation parks and reserves, as 
well as any species listed under Schedules 7, 8 and 9 of the Act. The Act also classifies 
reserve types and designates under what conditions exploration and mining is allowed. 
Development of resources is allowed in Regional Reserves. 

This EIR includes details regarding potential threatened fauna species in the project area, 
and measures to protect them. 

2.1.8 Other relevant State legislation  

There are a number of other South Australian Acts and polices that are, or may be, relevant 
to the project. 
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Details of these Acts and policies are provided in Table 2.1 below. 

Table 2.1 Other relevant legislation and policies related to the project  

Act Objective/purpose Relevant Section(s) How it applies to the project

Aboriginal 
Heritage Act 
1988 

To provide for the 
protection and 
preservation of 
Aboriginal sites, objects 
and human remains 
(including burials). 

Authorisation under 
Section 23 must be 
obtained before disturbing 
a known Aboriginal site. 
Section 12 provides a 
process for determining if a 
site or object is an 
Aboriginal site or object. 
Section 20 controls the 
discovery and search for 
Aboriginal objects and 
remains. 

If an Aboriginal site is found or 
needs to be disturbed during 
the project, Geodynamics will 
be required to consult with the 
traditional owners. 

Appropriate Work Area 
Clearances have been 
undertaken for the project.  

Heritage 
Places Act 
1993 

To provide for the 
identification, recording 
and conservation of 
places and objectives of 
non-Aboriginal heritage 
significance.  

Section 16 provides the 
criteria of what is 
considered to be heritage 
significance. The proposal 
to make entry into the 
South Australian heritage 
register is provided in 
Section 17. 

Investigations have indicated 
there are no heritage sites 
located within the defined 
project area. 

Occupational 
Health Safety 
and Welfare 
Act 1986 

To secure the health, 
safety and welfare of 
persons at work; to 
protect the public against 
risks to health or safety 
arising out of, or in 
connection with, the 
activities of persons at 
work or the use or 
operation of various 
types of machinery. 

Part 3 – General Provisions 
related to occupational 
health, safety and welfare. 

Geodynamics is required to 
comply with all aspects of the 
Act relating to occupational 
health, safety and welfare. 

Pastoral Land 
Management 
and 
Conservation 
Act 1989 

To make provision for 
the management and 
conservation of pastoral 
land; and for other 
purposes. 

Section 22 – lessee’s 
obligation to comply with 
Natural Resource 
Management Act 2004 and 
Petroleum Act 2000 and 
any regulations under 
those Acts. 

Under the provisions of the 
Act Pastoral Lessee’s are 
obliged to comply with Natural 
resource Management Act 
2004 & Petroleum Act 2000 
and any regulations under 
those Acts. 

Country Fires 
Act1989 

Provides for the 
prevention, control and 
suppression of fires; to 
provide for the protection 
of life and property in fire 
and other emergencies. 

Various provisions 
including: 

Section 36(1) 

Section 39(1) 

Prohibits (subject to 
subsection provisions) the 
lighting of fires in the open air 
during fire danger season  

The Country Fire Service 
(CFS) can direct 
Geodynamics to extinguish or 
manage a fire or may 
undertake extinguishment / 
management of a fire 
themselves. 

Public 
Environment 
and Health 
Act 1987 

An Act dealing with 
public and environmental 
health 

Various Geodynamics will need to 
seek approval for the 
wastewater treatment system. 

http://www.austlii.edu.au/au/legis/sa/consol_act/plmaca1989384/s3.html#pastoral_land
http://www.austlii.edu.au/au/legis/sa/consol_act/plmaca1989384/s3.html#pastoral_land
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Act Objective/purpose Relevant Section(s) How it applies to the project

Environment 
Protection 
(Noise) Policy 
2007 

No specific objective is 
established for the policy

3(a) definition of non-
domestic premises 
includes “a mine within the 
meaning of the Mines and 
Works Inspection Act 
1920”. 

Sections 4 – 7 

Geodynamics (as the 
occupier) of non-domestic 
premises must not cause or 
permit excessive noise to be 
emitted from the Project site. 

Excessive noise is noise that 
exceeds the background 
noise level at a measurement 
site (by more than 5dBA); and 
exceeds the maximum noise 
level for that time of day and 
the area (rural) in which the 
project site is situated. 

Provides guidance on 
instrumentation requirements 
as well as time and place of 
noise measurements 
procedures and records. 

Radiation and 
Protection 
Control Act 
1982 

To provide for the control 
of activities related to 
radioactive substances 
and radiation apparatus, 
to protect the 
environment, and the 
health and safety of 
people against the 
harmful effects of 
radiation. 

Section 29 – Registration 
of premises in which 
unsealed radioactive 
substances are handled or 
kept. 

This may apply in relation to 
radionuclides that may be 
present in the brine and 
residues from the reverse 
osmosis plant. Studies are 
being undertaken by 
Geodynamics to determine 
this. 

 

2.2 Commonwealth legislation  

2.2.1 EPBC Act 1999 

Under the provisions of the Commonwealth Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act), referral of a proposal to the Australian Environment 
Minister is required for actions that may have a significant impact on matters of national 
environmental significance.  

The EPBC Act identifies seven matters of national environmental significance: 

 World Heritage properties 
 National heritage places 
 Wetlands of international importance (Ramsar wetlands) 
 Threatened species and ecological communities 
 Migratory species 
 Commonwealth marine areas  
 Nuclear actions (including uranium mining). 

The EPBC referral is necessary to determine whether a project requires assessment and 
approval under the Act. When a project is referred under the EPBC Act, the Australian 
Department of the Environment, Water, Heritage and the Arts (DEWHA) makes a 
determination regarding the status of the proposal as a ‘Controlled Action’, ‘Not a Controlled 
Action’ or ‘Not Controlled Action Particular Manner’.  
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In terms of the project the following matters are considered relevant (EPBC 2006): 

 wetlands of international importance (Ramsar wetlands) 
 threatened species and ecological communities 
 listed migratory species. 

2.2.1.1 Ramsar Wetlands 

An action is likely to have a significant impact if there is a real chance or possibility that it will 
result in: 

 areas of the wetland being destroyed or substantially modified 
 a substantial and measurable change in the hydrological regime of the wetland, e.g. a 

substantial change to the volume, timing, duration and frequency of ground and surface 
water flows to and within the wetland 

 the habitat or lifecycle of native species, including invertebrate fauna and fish species, 
dependant upon the wetland being seriously affected 

 a substantial and measurable change in the water quality of the wetlands 
 an invasive species that is harmful to the ecological character of the wetland being 

established (or an invasive species being spread) in the wetland. 

2.2.1.2 Listed migratory species 

An action is likely to have a significant impact if there is a real chance or possibility that it will: 

 substantially modify (including fragmenting, altering fire regimes, altering nutrient cycles 
or altering hydrological cycles), destroy or isolate an area of important habitat for a 
migratory species 

 result in an invasive species that is harmful to the migratory species becoming 
established in an area of important habitat for he migratory species 

 seriously disrupt the lifecycle (breeding, migration or resting behaviour) of an 
ecologically significant proportion of the population of a migratory species. 

2.2.1.3 Listed threatened species and ecological communities 

The species covered by this category are defined as, extinct in the wild, critically 
endangered, endangered or vulnerable. The EPBC protected matters report indicates 
several species that have been defined as vulnerable. 

An action is likely to have a significant impact on vulnerable species if there is a real chance 
or possibility that it will: 

 lead to a long-term decrease in the size of an important population of a species 
 reduce the area of occupancy of an important population 
 fragment an existing important population into two or more populations 
 adversely affect habitat critical to the survival of a species 
 disrupt the breeding cycle of an important population 
 modify, destroy, remove, or isolate or decrease the availability of quality of habitat to the 

extent that the species is likely to decline 
 result in an invasive species that are harmful to a vulnerable species becoming 

established in the vulnerable species’ habitat 
 introduce disease that may cause the species to decline 
 interfere substantially with the recovery of the species. 
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3. Stakeholder consultation 
Geodynamics has developed and implemented an ongoing stakeholder engagement plan 
throughout the previous phases of the project. Details of the consultation undertaken to date 
(for the entire project) and proposed ongoing activities are provided below. 

3.1 Consultation objectives  

The objectives of the stakeholder consultation for the project are to: 

 provide consistent accurate project related information to all stakeholders 
 listen and respond to stakeholder concerns 
 identify areas for inclusion in the EIR and SEO, to ensure a smooth and efficient 

approvals process 
 discuss project risks and possible mitigation measures prior to the development of the 

project; and 
 receive feedback from various stakeholders prior to submission of approval 

documentation. 

To meet these objectives Geodynamics has: 

 identified stakeholders and ensured all parties received the same information 
 discussed the components of the project with stakeholders; and 
 undertaken ongoing consultation as required during the project approval phases. 

3.2 Consultation undertaken 

Geodynamics has undertaken consultation with a range of stakeholders as indicated in 
Table 3.1. As the project progresses, additional stakeholders will be added, as required. 

Table 3.2 below provides a summary of the meetings and/or correspondence exchanges 
conducted and a brief summary of the matters discussed. 

Table 3.1 Stakeholder identification 

Stakeholder group Individual stakeholder  
Department for Environment and Heritage (including Innamincka 
Reserve park management) 
Department of Health (Applied Environmental Health Branch) 
Department of the Premier and Cabinet 
Department of Transport, Energy and Infrastructure 
Department for Water Land and Biodiversity Conservation 
Native Vegetation Council 
Natural Resources Management Board 
Planning SA 
Primary Industry and Resources South Australia (PIRSA) 

State Government Authorities 

Environmental Protection Authority (Operations and Radiation 
Sections) 
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Stakeholder group Individual stakeholder  
Native Title Claimants Yandruwandha/Yawarrawarrka native title claimants 
Landholders South Australian Department for Environment and Heritage 
 Innamincka Pastoral Company 
Communities Innamincka Progress Association and community 
Industry Santos Ltd 

 

Table 3.2 Consultation record 

Date Stakeholder Geodynamics 
Representatives Matters discussed 

22 April 2002 Native Title 
Claimants 

Doone Wyborn  Commitment by Geodynamics to 
undertake heritage surveys 

19 March 2003 Innamincka 
Pastoral Company 

Doone Wyborn  Site inspection associated with 
exploration drilling and 
stimulation of Habanero 1  

20-21 March 2003 PIRSA Doone Wyborn  Site inspection associated with 
exploration drilling and 
stimulation of Habanero 1 

27-28 March 2003 Native Title 
Claimants 

Doone Wyborn  Site inspection associated with 
exploration drilling and 
stimulation of Habanero 1 

3 April 2008 State Government 
agencies as 
indicated in Table 
3.1 

Gerry Grove-White 
Doone Wyborn 
Alistair Webb 

 Information required for 1 MW 
power station 

 Process involved  to achieve 1 
MW power station 

 Understanding of plans to scale 
up to 500 MW power plant 

 Amount of land required to build 
the 50 MW units 

 Option of permanent residential 
accommodation in the longer 
term 

 Airstrip potential 
 Economic benefits to South 

Australia 
6 June 2008 PIRSA, DWLBC, 

DEH, Premier and 
Cabinet, Planning 
SA 

Rod Smith 
Don Jones 

 Briefing on 1 MW power plant 
project details 

 Government approvals process 
 Status of technical investigation 

30 July 2008 PIRSA, DWLBC, 
DEH, Premier and 
Cabinet, Planning 
SA,  Innamincka 
Pastoral Company, 
OACDT’ Santos 

Alex Eadie 
(Parsons 
Brinckerhoff) on 
behalf of 
Geodynamics 

 Comments sought on the EIR 
and SEO 

11 August 2008 DEH Alex Eadie 
(Parsons 
Brinckerhoff) on 
behalf of 
Geodynamics 

 Discussion on the EIR and SEO 

14 August 2008 PIRSA, Innamincka 
Pastoral Company, 
Innamincka 
community 

Rod Smith 
Andrew Taylor 

 Consultation at Innamincka on 
the EIR and SEO 

 



 

Environmental Impact Report – 1 MW Geothermal Power Plant at Innamincka

 

08-0509-04-2145533A Page 17 

4. Description of land and environment 

4.1 Surrounding land use and Local Government 

4.1.1 Surrounding land use 

The proposed project is within the Innamincka Regional Reserve (Figure 1.2). The reserve is 
representative of a diversity of land systems not represented anywhere else in the reserve 
system. Regional Reserves are established under the National Parks and Wildlife Act 1972 
(NPWA) and are operated as multiple use concepts, such that the wildlife, natural and 
historical features within the reserve are conserved while also allowing for use of the natural 
resources of the land. Exploration and production are permitted in the reserves under 
arrangements administered by PIRSA. 

The Coongie Lakes, which have been identified as significant arid wetland, are located within 
the Coongie Lakes National Park, and are surrounded by a mining exclusion zone 
(proclaimed under the NPWA) and by the Innamincka Regional Reserve. The Cooper Creek 
and the Coongie Lakes are included in the Register of the National Estate and have been 
identified as wetlands of international importance under the Ramsar Convention. South 
Australia’s obligations under the Convention are to manage the wetlands and maintain their 
ecological character. 

The major land use in the project area is pastoral, more specifically cattle grazing. 

The closest town is Innamincka which is located approximately 12.3 km northwest of the site 
by road and about 7 km in a straight line. 

As previously outlined the project area is located within Yandruwandha/Yawarrawarrka native 
title claimant’s area. 

Tourism is another activity that occurs in the area, with tourists visiting Innamincka and the 
nearby Coongie Lakes Ramsar site. 

4.1.2 Local Government 

The project area and surrounds are in an ‘Unincorporated Area’ in relation to local 
government administration. Development in the area is governed by the ‘Land Not Within a 
Council Area’ (Far North) Development Plan (consolidated 3 July 2008). The plan recognises 
that the natural resources, including minerals and petroleum products, should be managed 
to optimise productive efficiency of the diverse use of land while minimising land 
degradation, supporting economic stability and protecting the archaeological, ecological, 
historical, cultural and scenic values of the region. The plan is administered by Planning SA.  

4.2 Climate 

The climate of the Innamincka region is characterised by hot dry summers and mild dry 
winters. January and July are the hottest and coldest months respectively for the area with 
mean maximum summer temperatures typically averaging 36-39°C and mean winter 
maximum temperatures ranging from 18-24°C. 
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The mean annual rainfall for the area varies from 100–200 mm. January, February and 
December are the wettest months and are also the only months to exceed 20 mm. This can 
be associated with the northern monsoon occasionally drifting far enough south to cause 
rainfall. Rainfall in the region is however unpredictable, it can rain at any time of the year or 
not at all. Generally though when it does rain it will be local and very heavy and annual 
rainfall for the year can fall in one event (Arid Areas Catchment Water Management Board, 
2006). 

The predominant wind direction throughout the year is from the south and south-east with 
winds generally being stronger at the 9 am recordings than the 3 pm recordings. Light winds 
(<20 kph) are more common in winter, with stronger winds occurring in spring and summer 
months. 

4.3 Land systems 

The project area occurs in an area bounded by three land systems, the gibber slopes of the 
Merninie Land System, dunes of the Strzelecki Land System and floodplain of the Cooper 
Land Systems. The regional setting is indicated in Figure 4.1 and details provided in 
Table 4.1 (Fatchen 2002). The local setting of the site prior to establishment of the drilling 
operations and establishment of the site camp (under provisions of the Petroleum Act 2000) 
are indicated in Figure 4.4 and Plates 4.1–4.4 in section 4.7 (Fatchen 2002). The current site 
layout is indicated in Plates 1.1 and 1.2. 

The majority of the proposed project lies within the Merninie Land System and comprises 
gibber. The gibber plains are essentially flat to undulating. Soils within this land system 
comprise red and brown clays that are covered by gibber. The surface has a variable cover 
of gibber, from 100% to 20%. While usually considered to be a stable environment, when the 
surface is disturbed there is potential for erosion to occur. 

The Strzelecki dunefields are characterised by parallel dunes of red, yellow or white aeolian 
sands. The dunes are separated by flat interdunal swales which usually consist of clay pans. 
Sand dunes are able to be impacted by wind erosion following disturbance, particularly by 
earthworks. Red dunes are more susceptible to erosion than grey/brown dunes. Water 
erosion is less likely to occur in the dunes as the rain infiltrates the higher permeability soil.  

The Cooper Creek and Strzelecki floodplains comprise braided channels, swamps and 
outwash plains. The soils in the land system comprise grey self mulching clays and some 
sands and conglomerate in river and creek beds. 

4.4 Geology 

The geology of north eastern South Australia is characterised by the Eromanga and Cooper 
Basins. The Eromanga Basin is overlain by the Tertiary and Quaternary age Lake Eyre 
Basin. Details of the geology are provided below and a typical cross section included in 
Figure 4.2 (Santos 2003).  

The Lake Eyre Basin includes Tertiary and Quaternary age sediments with a thickness in the 
region ranging from 200–300 m. The near surface Quaternary soils include aeolian sands, 
alluvium, lacustrine and fluvial sands, silts and clays.  
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Table 4.1 Description of land systems 

Land system  
(Marree Soil Conservation Board 1997) Landform/soils 

Merninie Long gradual slopes of silcrete gibber (this area). Duplex 
friable sandy loam over light clay. Highly dispersible. 
Irreversible accelerated erosion will start at slopes above 
2%. Dense gibber lag on surface. 

Strzelecki (della) Dunefield. Red siliceous sands, semi-mobile crest (in this 
area) and semi-stable slopes. Narrow interdunes with 
massive red sandy clays, with or without a sand veneer. 
Wider interdunes vary from similar through to grey self-
mulching clays equivalent to those in the Cooper system. 

Cooper Floodplain; heavy pale grey self-mulching clays 

 Floodout: red sandy clay with sand veneer, prone to 
flooding, in outwash partially dammed by Holocene sand 
rise. Numerous shallow gutters. Prone to ephemeral 
flooding 

(modified from Fatchen 2002) 
 

The sediments are underlain by: 

 Yandruwantha Sand – medium to coarse grained sand 
 Namba Formation – deltaic and lacustrine clay, silt and sand 
 Eyre Formation – sandstone and shale. 

The Jurassic to Cretaceous Eromanga Basin sediments were deposited in a shallow 
continental sea around 180–65 million years ago and range in thickness from 1,200 m to 
2,700 m and comprise the following units (Armstrong et al1995): 

 Cretaceous – Winton Formation: fresh water fluvio-lacustrine sequence of fine sands, 
silts, clays and lignites 

 Cretaceous – Oodnadatta Formation: marine sands, silts and clays 
 Cretaceous – Bulldog Shale: mainly shale with occasional calcareous nodules 
 Cretaceous – Cadna-owie Formation: sandstone, siltstone, carbonaceous claystone 

and locally pebbly layers  
 Late Jurassic – Algebuckina Sandstone: fluvio-lacustrine sequence of mainly coarse 

sandstone 
 Late Jurassic – Birkhead Formation: micaceous and carbonaceous shale 
 Early-Middle Jurassic – Hutton Sandstone: coarse grained, conglomeratic, loosely 

cemented  

The Permian-Triassic Cooper Basin occurs below the Eromanga Basin and has a thickness 
greater than 1,500 m and comprises fluvial, deltaic and swamp deposits. Two prominent 
north-east to south-west trending troughs are present, the Patchawarra and Nappamerri 
troughs. Within the Cooper Basin are the Nappamerri Group and the Gidgealpa Group. The 
Gidgealpa Group which has been deposited on either Warburton Basin sediments or granitic 
basement consist of the following units (Armstrong et al 1995): 

 Merrimelia Formation: fluvioglacial sandstones, conglomerates and rhythmites  
 Tirrawarra Sandstone: conglomerate, sandstone, siltstone 
 Patchawarra Formation: peat swamp and flood-plain deposits, siltstone, sandstone, coal  
 Murteree Shale: homogeneous shaly siltstone containing thin lenses of sandstone 
 Epsilon Formation: fluviodeltaic to lacustrine shale, siltstone and sandstone  
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 Roseneath Shale: lacustrine shaly siltstone with minor sandstone lenses 
 Daralingie Formation: fluviodeltaic sandstone, siltstone an coal sequence 
 Toolachee Formation: sandstone, mudstone and peat swamp coal. 

The Nappamerri Group consists of the Late Permian to Middle Triassic Arrabury Formation 
(Callamurra, Paning and Wimma Sandstone Members) and the Middle Triassic Tinchoo 
Formation.  

4.5 Surface water 

The Lake Eyre Basin contains the major surface water drainage systems of the Cooper and 
Diamantina systems. The flood plains of the Cooper Basin are associated with the Cooper 
Creek drainage system which originates in the wetter catchments of southwest Queensland 
and eventually discharges to Lake Eyre. Stream flow data suggests that the Cooper Creek 
has an annual average flow of 1.12 million ML (NLWRA, 2000).  

The area also includes the Coongie Lakes and Strzelecki wetland systems and are included 
in the directory of nationally important wetlands and are also listed under the Ramsar 
Convention. 

Permanent water does not occur in the gibber plains. Temporary pools can form after rain in 
depressions or gilgai. 

The project area does not drain directly to the Cooper Creek, with drainage being to the east 
and southeast to clay pans, low lying inter-dune and dune areas (Plates 4.1 and 4.2). 

 

PLATE 4.1 
Drainage area east of the site 
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PLATE 4.2 
Inter-dune drainage area southeast of the site 

 

4.6 Hydrogeology  

4.6.1 Regional hydrogeology 

The project is located within an area of the Eromanga Basin which is part of the multi-aquifer 
Great Artesian Basin (Figure 4.3, Cotton et al 2006). The Eromanga Basin comprises two 
major confined aquifers: 

 Upper confined aquifer – Eyre, Winton and Mackunda formations 
 Lower confined aquifer – Algebuckina Sandstone and Cadna-owie Formation. 

The upper confined aquifer is overlain by Tertiary sediments of the Lake Eyre Basin. The 
salinity of the upper aquifer can exceed 5,000 mg/L and would not be suitable for stock 
watering.  

To the east the lower aquifer is thicker and includes the sediments of the Murta Formation, 
Namur Sandstone, Birkhead Formation and Hutton Sandstone. The lower aquifer is a source 
of artesian water with a salinity ranging from 600 – 2,000 mg/L. 

Recharge to the GAB is generally considered to occur at the margins of the basin by direct 
infiltration of rainfall from the Great Dividing Range in Queensland. There is also minor 
recharge around the southern and western margins of the basin. Discharge from the GAB 
occurs via springs, bores and vertical leakage. 

Groundwater resources of the GAB currently support the pastoral industry, mining and 
petroleum industries and many naturally flowing mound springs to the southwest. The 
Innamincka Progress Association maintains the ware supply for the town. 

In March 2003 the Far North Prescribed Wells area was prescribed by the SA Government. 
A draft Water Allocation Plan was developed and is soon to be considered by the Minister. 
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The Water Allocation Plan will require all water users to have a licence to take water from the 
GAB. 

4.6.2 Proposed water supply 

The area within which the Geodynamics project is located in the Far North Prescribed Wells 
Area (FNPWA). The FNPWA incorporates the portion of the GAB which lies within South 
Australia and some immediately adjacent areas. The FNPWA has been set up to primarily 
achieve responsible use of the GAB resources in South Australia.  

Approval (in the form of a licence and water allocation) is required for abstraction and use of 
groundwater for the project. Geodynamics made an application as an existing user 
(Reference 41029) in September 2003, seeking an allocation of potable water for the camp 
and geothermal energy development. The application is currently being considered by 
DWLBC as part of determination of existing user applications for the FNPWA. The water 
allocation will be utilised for the extraction of potable water and if required make-up water for 
the power plant. However it is unlikely that a significant volume of make-up water will be 
required due to the process being undertaken in a “close-loop process where no significant 
losses from the system are expected. 

The existing Geodynamics operations extract potable water from Darby’s well, located about 
500 m south of the proposed 1MW power plant site (Plate 4.3). The following information is 
available for Darby’s Bore. 

 

PLATE 4.3 
Darby’s Well 

 

Table 4.2 Hydrogeological data Darby’s Bore 

Bore name Depth 
(m) 

Water level 
(m bgl) EC (mS/cm) TDS 

(mg/L) 
Yield 
(L/s) 

Darby’s Bore 40.0 22.0 570 314 2.00 

Darby’s well 



 

Environmental Impact Report – 1 MW Geothermal Power Plant at Innamincka 

 

08-0509-04-2145533A Page 23 

 

FIGURE 4.2 
Geological cross section (from Santos 2003) 
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FIGURE 4.3 
Hydrostratigraphy of the Great Artesian Basin in South Australia  

(from Cotton, et al 2006) 

 

4.7 Native vegetation 

4.7.1 Regional context 

The Geodynamics project site is located within the arid lands of South Australia, 
approximately 12.3 km south-east of Innamincka by road and about 7 km in a straight line, 
and falls within the Channel Country Bioregion (DEH and SA Arid Lands NRM Board 2008). 
The Channel Country Bioregion is characterised by the two huge drainage systems of the 
Georgina–Diamantina and the Cooper systems. Consisting of small stream channels and 
flood courses of the Coongie Lakes wetland system, extensive gibber plains, low hills and 
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mesa’s and vast dunefields and sand plains supporting low shrubs, grasses and herbs. 
These habitat types also characterise the Geodynamics project area. 

Major land uses within the Channel Country Bioregion include pastoralism, conservation, 
tourism, and mining and petroleum industries. The main land use within the Channel Country 
bioregion is cattle grazing, with the extensive flood plain areas supporting the highest 
densities of stock within the region. Pastoralism administered under the Pastoral Land 
Management and Conservation Act 1989 covers over 75% of the region. In the Channel 
Country bioregion, land dedicated solely to conservation is restricted to the Coongie Lakes 
National Park and the Exclusion Zone at Cullyamurra Waterhole in the Innamincka Regional 
Reserve. 

A multiple use framework applies in the Innamincka Regional Reserve which enables 
pastoralism and mining and petroleum activities to be undertaken. Petroleum industry activity 
in the bioregion is predominantly restricted to the oil and gas fields of the Cooper Basin. 
Mineral exploration licences are held over the Innamincka and Strzelecki Regional Reserves. 
Petroleum tenements cover over 10% of the region. In addition there are extensive 
geothermal energy tenements in the region, with Geodynamics’ licences covering an area of 
1,962 km2.  

The draft Biodiversity Plan for the bioregion (DEH and SA Arid Lands NRM Board 2008) lists 
the major threats to biodiversity in the bioregion as: 

 excessive total grazing pressure (the combined effects of grazing from domestic stock 
and feral and native species) 

 alteration to natural water flows (restrictions on natural flow and flooding regime of a 
watercourse due to diversions or artificial flow barriers and storages) 

 competition for resources (between native and introduced species) 
 predation (of introduced species upon native species) 
 altered fire regimes (changes to fire that differ to the previous regime that the 

ecosystem was adapted to) 
 mechanical disturbance (changes to vegetation cover and soil exposure due to human 

activities) 
 pollution (reduction in the quality of ground and surface water); and 
 climate change (changes in rainfall patterns and increase in temperature)  

The proposed 1 MW power plant site is located within the Innamincka Regional Reserve. 
The Innamincka Regional Reserve has been used for pastoral grazing since the 1870s and 
has been leased and managed by the Kidman family company since the early 1900s. 
Interest in the potential for petroleum in the area began in the 1950s and today the 
petroleum resources of the reserve are extracted and refined by Santos Ltd. 

The Birdsville and Strzelecki Tracks are the major tourism routes through the region. There 
have always been visitors to the area through Aboriginal use and trading routes, early 
European explorers, and more recently, a growing tourism industry (DELM 1993). 

4.7.2 Vegetation in the project area 

4.7.2.1 Previous site investigations 

Previous studies have been undertaken at the project site as part of statutory requirements 
under the Petroleum Act 2000 prior to Geodynamics undertaking drilling and testing 
(Fatchen 2002).  A copy of the report is included in Appendix A. 
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The studies which were undertaken in May 2002 are relevant to the project as they were 
undertaken within the footprint area of the 1 MW power plant. The following sections 
summarise the results of the investigations. 

In addition, previous reports about species which may occur within or near the Geothermal 
Plant site were reviewed, these reports include: 

 DEH and SA Arid Lands NRM Board (2008), South Australian Arid Lands Biodiversity 
Strategy Draft. 

 Nano, C., Harris, M., and Pavey, C. R. (2007). National recovery plan for threatened 
Acacias and Ricinocarpos gloria-medii in central Australia. Northern Territory 
Department of Natural Resources, Environment and the Arts, Alice Springs. 

4.7.2.2 EBS Study 

Environmental and Biological Services (EBS) was commissioned to undertake Flora 
investigations for the proposed electricity transmission line route along Dillons Highway to 
Innamincka. Whilst approval for the electricity transmission line is not part of this EIR, 
information from the area adjacent to the 1 MW plant site is relevant and has been used to 
update the EIR. 

4.7.2.3 Vegetation description 

The proposed project site is located at the boundary of three land systems; the gibber slopes 
of the Merninie Land System, the dunes of the Strzelecki Land System, and floodouts and 
floodplains associated with the Cooper Land System. All activities associated with the project 
will be undertaken within the Merninie Land System.  

The dominant habitat types identified, within and adjacent to the project area, during the 
initial survey (Fatchen 2002) are indicated in Figure 4.4 and Table 4.4 and typical site 
photographs prior to development of the Habanero 1 drill site and accommodation camp are 
included in Plates 4.4–4.7. The list of species detected during the investigations is included 
in Table 4.3. 

The dominant habitat types identified within and adjacent to the main Geodynamics project 
area during the initial survey (Fatchen 2002) were:  

 stony tablelands defined by gibber with little gilgai development, supporting open 
perennial grassland of Mitchell grass-copperburr (Astrebla pectinata – Sclerolaena 
ventricosa) and perennial grassland with cover of 10-15% 

 an intermittent swamp containing lignum shrubland (Muehlenbeckia florulenta), 
coolabah woodland (Eucalyptus coolabah) and some bloodwood (E. centralis) emergent 

 dunefield with short grass and short-lived perennial dwarf shrubs primarily Aristida 
contorta, Enneapogon avenaceus and Sclerolaena diacantha 

 sandy rises mixed with low woodland of the whitewood, beefwood, hopbush and 
Bauhinia sp. 
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Table 4.3 Species records from the area around Habanero 1 – Project site 

Species Common name 
Alien species  

*Malvastrum americanum  

*Salsola kali Buckbush 

Trees and tall shrubs 

Atalaya hemiglauca Whitewood 

Corymbia terminalis Bloodwood 

Eucalyptus coolabah Coolabah 

Hakea leucoptera Needlebush 

Perennial and short-lived perennial grasses and dwarf shrubs 

Astrebla pectinata Mitchell grass 

Atriplex sp. Saltbush 

Chenopodium auricomum Queensland Bluebush 

Crotalaria cunninghamii Regal Birdflower 

Crotalaria eremaea ssp. Strehlowii Rattlepod 

Cullen australasicum Tall Verbine 

Eragrostis eriopoda Neverfail 

Goodenia lunata  

Maireana ciliaris  

Muehlenbeckia florulenta Lignum 

Panicum decompositum Native Panic 

Salsola kali Buckbush 

Sclerolaena brachyptera  

Sclerolaena diacantha group Grey bindyi 

Sclerolaena lanicuspis Wooly bindyi 

Sclerolaena ventricose Salt bindyi 

Sida ammophila Sand sida 

Sida corrugate  

Sida pinnatifida  

Tribulus hystrix Sandhill Puncture Vine 

Zygophyllum howittii Clasping Twinleaf 

Ephemeral grasses and herbs  

Aristida contorta Kerosene grass 

Aristida spp Kerosene grass 

Dactyloctenium radulans Button grass 

Enneapogon avenaceus Bottlewashers 

Eragrostis brownie  

Eragrostis dielsii Mulka 

Eragrostis setifolia Neverfail 

Euphorbia drummondii  

Euphorbia tannensis Bottle tree spurge 

Lotus cruentus  

Portulaca oleracea Pigweed 

Rhynchosia minima  
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Species Common name 
Sporobolus actinocladus  

Swainsona Formosa Sturt pea 

Tragus australianus  

Tribulus terrestris Caltrop 

Trigonella suavissima Cooper clover 

Triodia basedowii Lobed Spinifex 

Tripogon loliiformis Five minute grass 

Zygochloa paradoxa Sandhill Canegrass 

(from Fatchen, 2002 and EBS, 2008) 
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Lignum-Coolibah
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FIGURE 4.4 
Local area prior to development of drilling sites and current operations  

(from Fatchen 2002) 
 

1MW plant site 
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Table 4.4 Description of land systems 

Key Land system Landform/soils Vegetation 

1 MERNINIE Long gradual slopes of silcrete gibber 
(this area). Duplex friable sandy loam 
over light clay. Highly dispersible. 
Irreversible accelerated erosion will 
start at slopes above 2%. Dense 
gibber lag on surface. 

Mitchell grass-neverfail perennial 
grassland with short-lived chenopod 
shrubs, especially Sclerolaena 
brachyptera. Effectively treeless. 

2 STRZELECKI 
(DELLA) 

Dunefield. Red siliceous sands, semi-
mobile crest (in this area) and semi-
stable slopes. Narrow interdunes with 
massive red sandy clays, with or 
without a sand veneer. Wider 
interdunes vary from similar through 
to grey self-mulching clays equivalent 
to those in the Cooper system. 

Sandhill canegrass hummock 
grassland on dunes. Mid-slopes and 
narrower swales with low open 
woodland of whitewood, sandhill 
wattle, hopbush, needlebush. 
Narrower swales with bean tree, 
bloodwood (this area) over short 
grasses: swampy areas with lignum, 
coolabah as shrubland or woodland. 
Stands of beefwood common. 
Broader swales with herbland or 
areas of Eragrostis and short-lived 
chenopod shrubs; trees largely limited 
to sandy or swampy areas. 

3.1 COOPER Floodplain; heavy pale grey self-
mulching clays 

Woodland: coolibah, whitewood, 
spotted emubush, bean tree over 
lignum, old man saltbush, herbs 

3.2 COOPER Floodout: red sandy clay with sand 
veneer, prone to flooding, in outwash 
partially dammed by Holocene sand 
rise. Numerous shallow gutters. Prone 
to ephemeral flooding 

Short grass cover (Enneapogon, 
Aristida, perennial Eragrostis spp.) 
with flat sedge and areas of tree or tall 
shrub cover: beefwood, sandhill 
wattle, prickly wattle, spotted 
emubush. 

(from Fatchen 2002) 
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PLATE 4.4 
GD1 (Habanero 1) wellsite looking north to Dillon’s Highway.  

Mitchell grass-Sclerolaena cover on gibber, slopes 2% (from Fatchen 2002) 
 

 

PLATE 4.5 
GD1 (Habanero 1) wellsite looking southeast from road.  

Mitchell grass-Sclerolaena cover on gibber, slopes 2% (from Fatchen 2002) 
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PLATE 4.6 
GD1 (Habanero 1) Wellsite eastern edge:  

roadway drain erosion on 4% slope (from Fatchen 2002) 
 

 

PLATE 4.7 
Lignum (Muehlenbeckia florulenta) and coolibah (Eucalyptus coolabah)  

swamp in swale immediately south of GD1 (Habanero 1) site area.  
Bloodwood (E. centralis) also present (lower trees) (from Fatchen 2002) 
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4.7.3 Listed threatened species  

The Commonwealth EPBC ‘Protected Matters Search Tool’ indicated that Acacia pickardii 
(Birds Nest Wattle, Pickard Wattle) may have habitat available in the Geothermal Plant 
project area. The species has a national rating of Vulnerable (EPBC Act 1999) and a state 
rating of Rare (National Parks and Wildlife Act 1972).  

Field inspection (Fatchen 2002) uncovered no species listed in the schedules of both the SA 
National Parks and Wildlife Act 1972 and the Environment Protection and Biodiversity 
Conservation Act 1999. Current searches have not found prior records to date. However, 
attention is drawn to the presence of bloodwoods (Eucalyptus centralis) in the drainage 
terminus a short way south of Habanero 1. This species at this point is almost at its 
southernmost limit, and there is the potential for other species, not evident at the time of 
survey, to also be present at limits of distribution. Fatchen 2002 recommended that the 
drainage terminus should therefore be regarded as sensitive, and avoided in operations, 
even though the vegetation and habitat is not sufficiently distinctive to suggest potential for 
presence of rare or threatened species. 

4.8 Fauna 

4.8.1 Regional context 

The Channel Country Bioregion (DEH and SAANRMB 2008) supports a number of fauna 
species, including endemic species (particularly reptiles). Within this region, the Coongie sub 
bioregions are known to support up to 18 Raptor Species, 73 water bird species (particularly 
the Australian Painted Snipe (Rostratula australis) and another 13 wetland dependent 
species. The Channel Country Bioregion contains the Coongie Lakes Ramsar Wetland 
(protected under the Ramsar Convention and the EPBC Act) which supports many of these 
species. 

As outlined previously, the Geodynamics Project site falls within the Channel Country 
Bioregion. This Bioregion contains a diverse range of habitats to support various fauna 
throughout the region. Within this bioregion is the Sturt’s Stony Desert Sub Bioregion, within 
which the Geodynamics Project site is located. This region consists of giber plains and 
scattered long red sand dunes. The nationally Vulnerable Kowari (Dasycercus byrnei) has its 
South Australian stronghold in the gibber plains on the eastern flanks of Goyder Lagoon, and 
one of the inland burrowing frogs listed as rare in South Australia, the Knife-footed Frog 
(Cyclorana cultripes), lives in the gibber and gilgai areas and relies on the periodic wetting 
and drying of the cracking clays for survival. 

The stony gibber plains are characterised by a high proportion of ephemeral species. These 
species have short lifecycles, enabling them to exploit the irregular and infrequent rains. 
Most of the perennial vegetation is in the highly productive areas of the gilgais and minor 
drainage depressions, and even modest rainfall events trigger extensive ephemeral growth. 
It is this localised and short-lived ephemeral vegetation that provides the unique habitats that 
are able to be exploited only by certain animals with specific adaptations. This means that 
more species are restricted or endemic to this landscape type than any other in the 
bioregion.  
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4.8.2 Fauna in the project area 

Additional fauna investigations were undertaken by EBS in July 2008 (Appendix B). More 
favourable results could be expected if surveys were undertaken in late autumn or spring. All 
field surveys were undertaken using standard methodology developed by the Department for 
Environment and Heritage (Owens 2000), in line with South Australian government 
requirements; with the exception being the use of Elliott traps (Plate 4.8). 

 

PLATE 4.8 
Elliott traps locate near the proposed 1MW plant 

 

Trapping was undertaken at four separate sites, situated in the following three habitat types: 

 Astrebla pectinata (Mitchell Grass) open grassland / gibber plain (geothermal energy 
pilot plant) 

 Muehlenbeckia florulenta (Lignum) / Chenopodium auricomum (Queensland Bluebush) 
shrubland / Flood plain / intermittent wet area (located south of the site near Darby’s 
well) 

 Zygochloa paradoxa (Sandhill Canegrass) hummock grassland / sand dunes (south and 
east of the site). 

4.8.2.1 Mammals 

Nine mammal species were detected within the study area, through trapping and searches 
(including for digging, scats and tracks). Specifically, these are: 

 House Mouse (Mus musculus) 
 Rabbit (Oryctolagus cuniculus)  
 Fox (Vulpes vulpes) 
 Dingo / dog (Canis lupus dingo / familiaris) 
 Fat-tailed Dunnart (Sminthopsis crassicaudata) 
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 Stripe-faced Dunnart (Sminthopsis macroura) 
 Gould’s Wattled Bat (Chalinolobus gouldii) 
 Little Broad-nosed Bat (Scoterepens greyii) 
 White-striped Freetail-bat (Tadarida australis).  

It is also possible that the Southern Free-tail Bat (Mormopterus sp. 3) is present within the 
survey area, however, the calls of this species could not be positively identified. 

The most commonly recorded species was the House Mouse (Mus musculus) with 34 
individuals captured. The least commonly detected species, with each only being captured 
once at the trapping sites, were the Fat-tailed Dunnart (Sminthopsis crassicaudata) and 
Stripe-faced Dunnart (Sminthopsis macroura). This is likely due to a combination of factors, 
predominantly a lack of suitable habitat within the survey area (Gilgais, cracking clays) and 
the cold weather experienced during the survey period. 

The bat species identified within close proximity to the project site, from the Anabat 
recordings, were expected to occur within the project area. All of these species are 
widespread within the region and occupy a variety of habitats. No bat species of 
conservation significance were recorded during the current surveys or have been previously 
recorded within close proximity to the project site. 

No mammal species of conservation significance were observed or detected.  

The nationally vulnerable Kowari (Dasyuroides byrnei) has been recorded in the Channel 
Country Bioregion (Neagle 2003), which encompasses the study area. It is not likely, 
however, that Kowaris occur in the survey area, since there is a lack of preferred habitat 
within and surrounding the geothermal energy pilot plant. The nationally vulnerable Dusky 
Hopping Mouse (Notomys fuscus), however, could possibly utilise the sand dune habitat 
located approximately 250 metres to the east and south east of the geothermal energy pilot 
plant site. 

No other mammal species of state or national conservation significance are considered likely 
to occur within the project area. 

4.8.2.2 Birds 

Twenty-nine bird species and 238 individuals were observed in the study area. Each species 
and the numbers recorded are listed in Table 4.5. 

Table 4.5 Bird species recorded 

Species Common name Numbers observed 

Acanthiza uropygialis Chestnut-rumped Thornbill 2 

Aquila audax Wedge-tailed Eagle 2 

Artamus cinereus Black-faced Woodswallow 6 

Cacatua roseicapilla Galah 7 

Cacatua sanguinea Little Corella 25 

Cinclosoma cinnamomeum Cinnamon Quail-thrush 3 

Corvus coronoides Australian Raven 3 

Elseyornis cinctus Red-kneed Dotterel 4 

Elseyornis melanops Black-fronted Dotterel 2 

Ephthianura aurifrons Orange Chat 2 
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Species Common name Numbers observed 

Falco cenchroides Nankeen Kestrel 4 

Falco subniger Black Falcon 1 

Gallinula ventralis Black-tailed Native-hen 11 

Gymnorhina tibicen Australian Magpie 8 

Haliastur sphenurus Whistling Kite 1 

Hamirostra sphenurus Black-breasted Buzzard 4 

Hirundo ariel Fairy Martin 8 

Malacorhynchus membranaceus Pink-eared Duck 5 

Malurus leucopterus leuconotus Variegated Fairy-wren 36 

Manorina flavigula Yellow-throated Miner 9 

Milvus migrans Black Kite 32 

Northiella haematogaster Blue Bonnet 4 

Ocyphaps lophotes Crested Pigeon 30 

Petrocia goodenovii Red-capped Robin 2 

Pomatostomus ruficeps Chestnut-crowned Babbler 6 

Psophodes cristatus Chirruping Wedgebill 2 

Rhipidura leucophrys Willie Wagtail 2 

Taeniopygia guttata Zebra Finch 12 

Vanellus miles Masked Lapwing 5 

TOTAL  238 

 

The Muehlenbeckia florulenta (Lignum)/Chenopodium auricomum (Queensland Bluebush) 
shrubland associated with a flood plain/intermittent wet area site had the highest bird species 
diversity and abundance with 133 individuals and 18 species detected.  

The Black-breasted Buzzard (Hamirostra melanosternon), a species of state conservation 
significance (listed under the National Parks and Wildlife Act 1972), was recorded in the 
Mitchell Grass (Astrebla pectinata) open grassland over gibber site. It is likely that this 
species would utilise the area for foraging and feeding purposes, however, due to the small 
scale of the project, it is unlikely that a significant impact on the species will occur. 

Further, an uncommon species within South Australia (Carpenter and Reid 2000), the 
Chestnut-crowned Babbler (Pomatostomus ruficeps), was recorded at trapping site INN002 
(refer to Appendix B). However it should be noted this conservation rating is not formally 
recognized under the National Parks and Wildlife Act 1972. Despite this, it is unlikely that this 
species would utilise the project site due the lack of shrubs and trees across the site.  

Several bird species of national conservation significance were identified as possibly 
occurring within the project area. However none of the species have actually been previously 
recorded within close proximity to the site. Further, several migratory and/or marine species 
(listed under the EPBC Act 1999) are also known to occur in the area. These species 
generally rely on areas containing water and are likely to be concentrated around the Cooper 
Creek and Coongie Lake Systems. It is possible, however, that on occasions, individuals 
may be found within the Muehlenbeckia florulenta (Lignum) / Chenopodium auricomum 
(Queensland Bluebush) shrubland when surface water is present. It is unlikely that the 
project will have a significant impact on any of these species due to the distance between 
the proposed site and the areas containing suitable habitat.  
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Numerous bird species of state conservation significance have been recorded within close 
proximity to the project site (see Appendix B). However, a number of these species are 
waterbird species and are only likely to occur within the Muehlenbeckia florulenta (Lignum) / 
Chenopodium auricomum (Queensland Bluebush) shrubland areas. It is likely that some of 
the raptor species occur in the area and use the proposed site for foraging and feeding. Due 
to the small size of the project, however, it is unlikely to have a significant impact on any of 
the listed species. 

4.8.2.3 Reptiles and amphibians 

Four reptile species and one amphibian species were detected in the study area. The 
species and the numbers observed are listed in Table 4.6.  

Table 4.6 Reptile and amphibian species recorded 

Species Common name Numbers observed 

Reptiles   

Ctenophorus pictus Painted Dragon 2 

Ctenotus regius Eastern Desert Ctenotus 1 

Gehyra variegata Tree Dtella 2 

Heteronotia binoei Bynoe’s Gecko 1 

Amphibians   

Neobatrachus centralis One Trilling Frog 1 

 

Generally the reptile activity was very low due to the time of the year and the cold conditions 
experienced during the survey period.  

The highest reptile / amphibian abundance (6 individuals detected) was found at the site with 
Zygochloa paradoxa (Sandhill Canegrass) hummock grassland associated with sand dunes.  

No reptile or amphibian species of conservation significance were observed or detected. 

Previous records (Neagle 2003) suggest that four state rated species may occur in the study 
area: 

 Gilbert’s Dragon (Amphibolurus gilberti) 
 Blacksoil Ctentotus (Ctenotus joanae) 
 Carpet Python (Morelia spilota) 
 Blacksoil Skink (Proablepharus kinghorni) 

However none of these species have been recorded within close proximity to the geothermal 
energy pilot plant site. Further, no suitable habitat occurs within the project site for Gilbert’s 
Dragon (Amphibolurus gilberti) or the Carpet Python (Morelia spilota).  

Although the habitat on site appears to be suitable for the Blacksoil Ctenotus (Ctenotus 
joanae) and the Blacksoil Skink (Proablepharus kinghorni), as both species are known to 
occur on stony plains, there is, however a distinct lack of cracking clays, required by both 
species as refuge areas. The two are therefore considered unlikely to occur within the 
proposed geothermal energy pilot plant site 
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4.8.3 Potential listed threatened species and requirement for EPBC 
referral  

Database searches undertaken as part of investigations at the site included a search of the 
EPBC Act (1999) protected matters database. 

The potential for these threatened species to have habitat in the area, and the presence of 
any species of state conservation significance, was assessed by EBS. 

Three nationally vulnerable fauna species were identified as possibly occurring within the 
project area from the EPBC Protected Matters database. These species are discussed in 
more detail below.  

A further five Migratory and/or Marine species were also listed as possibly occurring in the 
area. The five species are unlikely to be directly affected by the project as they would not be 
reliant on the habitat present within the project site.  

Grey Grasswrens (Amytornis barbatus barbatus) is listed as nationally vulnerable and occurs 
on the floodplains of the Bulloo River, in south-western Queensland and north-western New 
South Wales (Barrett et al. 2003). The extent of the species’ occurrence is estimated to be 
100 km2. Since the only known population occurs in a single location (the Bulloo River 
drainage basin), it is unlikely that the species would occur in the study area.  

The Australian Painted Snipe (Rostratula australis), also listed as vulnerable, usually inhabits 
shallow inland wetlands, freshwater or brackish, that are either permanently or temporarily 
filled (Morcombe 2003; Garnett & Crowley 2000). The species, therefore, would not utilise 
habitat within the project site. However, they may be a rare visitor to the nearby low lying 
Muehlenbeckia florulenta (Lignum)/Chenopodium auricomum (Queensland Bluebush) 
shrubland  area when water is present. The project will not be impacting upon this vegetation 
community, and as such, it is highly unlikely that the Painted Snipe will be affected.   

Whilst the nationally rated vulnerable Dusky Hopping Mouse (Notomys fuscus) is unlikely to 
utilise habitat within the direct area of the geothermal energy pilot plant site, it could possibly 
utilise the nearby sand dune habitat (located approximately 250 m to the east and south 
east). However, as the project will not be impacting upon this dune habitat it is considered 
that there will not be any significant impact upon this species. 

It is unlikely that the geothermal energy pilot plant site will have any significant impacts on 
nationally threatened fauna species, migratory species or marine listed species. As such, it is 
considered that a referral under the EPBC Act is not required in relation to threatened or 
migratory species. 

4.8.4 Recommendations 

EBS recommended the following management measures to reduce or avoid potential 
impacts of construction and operation of the proposed pilot plant site on animals, their 
habitat and vegetation in general: 

 keep vegetation clearance and disturbance to an absolute minimum 

 implement weed and pest animal programs as required 

 ensure dust (created by construction and operational activities) levels are minimised 
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 minimise free water by ensuring leaking water pipes are repaired immediately, 
regardless of the size of the leak 

 enforce the 40 km speed limit designated for the Reserve, along access tracks to 
reduce the impact of road collisions on native fauna 

 ensure lights, machinery and equipment are turned off when not being used, particularly 
overnight, to reduce area avoidance behaviours of fauna species; and 

 undertake staff training sessions to promote the awareness of fauna species and fauna 
habitat within the project area and their reliance on undisturbed habitat. Additionally, 
reinforce the need to minimise impacts on these species through works undertaken on 
site. Ensure that all drivers are aware of speed limits and that animals regularly cross 
the roads 

4.9 Pest plants and animals 

4.9.1 Plant species 

The Fatchen 2002 report indicated that the following weed species were present Malvastrum 
americanum and Buckbush (Salsola kali). Management measures are included in section 7 
of this EIR.    

4.9.2 Animal species 

Three exotic mammal species were detected within the geothermal energy pilot plant 
trapping site (INN001 in Appendix B) including the introduced House Mouse (Mus 
musculus), Rabbits (Oryctolagus cuniculus) and Fox (Vulpes vulpes). Management 
measures are included in section 7 of this EIR. 

4.10 Geohazards  

4.10.1 Radioactivity 

The granite located below the site and from which geothermal power will be generated has 
low concentrations of radioactive elements (uranium, thorium and potassium) which are 
contained in heavy minerals such as zircon and monazite. Decay of these elements 
generates heat. Groundwater in the granite will also contain low levels of radioactive 
elements. Radon gas a daughter product of radium will be dissolved in the water and if 
discharged in an open system would be present in steam.    

The Geodynamics geothermal project in the Cooper Basin is designed to recirculate the 
superheated water in a closed loop, not an open system. This design was primarily adopted 
to preserve water (there will be no steam release) and to prevent scale build up by keeping 
the system under pressure.  Any minor amounts of radon that is generated will be returned 
to 4 km underground where it decays during circulation over a short period of time (radon 
has a half life of 3.7 days). 
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In the event of any accidental fluid escape, the instantaneous amount of dissolved radon in 
the water has been modelled in open systems to be below the maximum permissible level 
for drinking water. 

Emergency response procedures were developed as part of the closed loop testing program 
and these will be reviewed for the 1 MW pilot plant and if required upgraded. 

It is concluded that the risk to public health and safety and impact to the environment 
associated with the proposed geothermal power generation are low and manageable.  

4.10.2 Flooding 

The Cooper Creek area is subject to occasional flooding notwithstanding the arid climate. 
The project site is located outside the flood-prone areas associated with Cooper Creek and 
its tributaries (Figure 4.1). On this basis direct impact on the 1 MW plant is considered 
unlikely. However flooding associated with Cooper Creek could have an impact on the 
unsealed roads in the area and limit access to the site. 

Fatchen (2002) made reference to potential flooding associated with an area defined as 
lignum swamp located approximately 300 to 500 m south of the site. The proposed building 
area and associated infrastructure is elevated at least 2–3 m above the level of this drainage 
feature (refer to Plate 4. 

 

PLATE 4.9 
Elliott traps locate near the proposed 1MW plant 

This is part of a drainage area east of the site that drains to the south in between two 
longitudinal dunes. Given the topographical location of the proposed operations relative to 
the drainage area it is not considered likely that the operations would be flooded. 

Drilling activities have been undertaken at the site for a period of four years and in that time 
there has been no impact due to heavy rainfall events. 
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4.11 Air quality  

While there has been no specific monitoring of dust levels in the Project area, existing 
ambient air quality has been inferred from existing land uses and vegetation cover in the 
area. 

Particulate matter (dust), as the result of wind, is likely to have the most significant impact on 
air quality. Oodnadatta, 575 km east of the project site, experiences on average five dust 
storms annually (Arid Areas Catchment Water Management Board 2006). This frequency is 
related to lack of ground cover and major dust storms have been recorded after periods of 
drought. High wind levels may exacerbate dust generation and lead to an increase in the 
concentration of airborne dust at the site. 

4.12 Noise 

No specific noise monitoring has been collected for the project area. However, no significant, 
permanent man-made noise sources are located near the project area. The current major 
noise sources in the area are related to the drilling operations and closed loop testing being 
undertaken by Geodynamics. Other transient noise would result from wind blowing over 
vegetation and vehicle movements along Dillons Highway. The nearest sensitive noise 
receptor to the proposed operation is Innamincka township which is located 12.3 km north-
west of the project area by road and about 7 km in a straight line. 

Geodynamic has indicated that the1 MW power plant would result in noise levels of 
85 dB (A) at 50 m from the facility. 

The noise level at Innamincka, approximately 7 km radial distance from the source, is 
expected to be below 30 dB(A). On this basis there would not be any concern with operation 
of the plant. 

4.13 Heritage  

4.13.1 Indigenous heritage  

A search of the Register of Aboriginal Sites and Objects, maintained by the Aboriginal Affairs 
and Reconciliation Division of the Department of Premier and Cabinet, was conducted for 
Habanero 1 and the pipeline route between Burlieburlie Water hole and Habanero 1 in 2002 
(ACHC 2002). They revealed that there are no legally protected Aboriginal Sites included on 
the Register. The closest of these is located 200 metres to the south of the Habanero 1 
drilling site.  

Work Area Clearances (WACs) were undertaken for activities in the vicinity of Habanero 1 
and the water pipeline route between Burlieburlie Waterhole on the Strzelecki Creek and 
Habanero 1 Well.  WACs are documented in the following reports (Appendix C): 

 Archaeologist and Cultural Heritage Consultant (2002) – Work Area Clearance of the 
proposed activities in the vicinity of Habanero 1 Well on GEL 98, south of Innamincka, 
South Australia. 
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 Archaeologist & Cultural Heritage Consultant (2003) – Further Work Area Clearance of 
the proposed water pipeline route between Burlieburlie Waterhole on Strzelecki Creek 
and Habanero 1, south of Innamincka, South Australia.  

Cultural and archaeological heritage sites have been identified away from the Habanero 1 
site. These were found on rocky outcrops, in deflations at the edges of clay pans, sand 
dunes and sand ridges. The reports recommended that all activities and access are 
restricted to those areas given clearance and that all personnel should not disturb any 
Aboriginal cultural sites or cultural material. 

As the proposed building and waste water treatment plant system is located within the 
already cleared area there will be no need for additional site clearance. 

4.13.2 Non-Indigenous heritage 

No places or items of non-indigenous heritage have been identified within the project area. 

4.14 Socio-economic  

4.14.1 Study area 

The 1 MW pilot plant site is situated 12.3 km south-east of Innamincka by road and about 
7 km in a straight line, in the north-east of South Australia. Innamincka has a population of 
16 and the township includes one hotel and a store/roadhouse. The other nearest settlement 
is at the Moomba oil and gas production facility, approximately 80 km south-west of the site. 

A summary of socio-economic data obtained from the Australian Bureau of Statistics 2006 
Census is provided below and data included in Appendix D. The site is included within the 
Innamincka (State Suburb) and incorporates the northeast portion of South Australia (east of 
Maree).  

4.14.2 Population 

In the 2006 Census there were 131 persons that were usually resident in the Innamincka 
(Suburb), of which 74% were males and 26% were female. Of the total population in the 
region 4.6% were indigenous persons, compared to 2.3% in Australia. 

The population within the Census area consists of 9.9% children between the ages of 0-14 
years and 13% were persons 55 years and older. The median age was 40 years, compared 
to 37 years for Australia.  

4.14.3 Employment 

At the 2006 Census 96 people who were 15 years and older 89.6% were in full time 
employment, 4.2 % had part time employment and 6.3 % were employed away from the 
region.  

The most common industries of employment were as follows; 20.8% in sheep, beef cattle 
and grain farming, 13.5% in the oil and gas industry, 8.3 % in accommodation, 7.3 % in other 
mining services and 5.2% livestock farming. 



 

Environmental Impact Report – 1 MW Geothermal Power Plant at Innamincka

 

Page 42 08-0509-04-2145533A  

Of those employed, 31.3% were technicians and trade workers, 18.8% were managers, 18.8 
% were labourers, 13.5% were machinery operators and drivers, 6.3% were clerical and 
administrative workers. Sales workers, professionals, community and personal service 
workers, each were 3.1 % of the workforce.    

4.14.4 Income 

The median reported weekly individual income was $892 and the median household income 
was $700. 

4.14.5 Tourism 

The majority of tourism is based on private vehicles, usually 4WD, but there is also a 
component of bus and safari-type commercial tours (Soil Conservation Council of South 
Australia, 2004).  

The main tourist attractions in the area are: 

 Cooper Creek and the Coongie Lakes – Ramsar wetlands 
 The Birdsville and Strzelecki tracks 
 Innamincka 
 Moomba Oil and Gas production facility. 

The State of the Outback Report (Outback Areas Community Development Trust, 2005) 
indicates an increasing average duration of visitations and a rising total number of overnight 
visitors to the Flinders Ranges and Outback Tourism region. 

Tourists use the Dillons Highway which provides access for travels from south-west 
Queensland into South Australia. Travel by off-road vehicles to remote scenic areas has also 
been increasing which can create problems for environmental management and privacy for 
regional station owners (Planning SA 2003). 

4.14.6 Social status of the outback areas 

The following observations on the social status for the region were made in the State of the 
Outback Report (Outback Areas Community Development Trust, 2005): 

 3.5 years less average life expectancy 
 similar literacy rates to Adelaide for year 7 aboriginal students 
 crime rates were lower in the outback areas than metropolitan areas 
 access to education was perceived to be good for primary school services and neutral 

fro secondary and TAFE education  
 accessibility to doctors (including the flying doctor service) was considered to be 

acceptable on balance 
 access to air services was considered to be poor 
 access to internet was considered to be good, whereas mobile phone access was poor. 
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4.15 Infrastructure and transport 

4.15.1 Infrastructure 

4.15.1.1 Electricity 

The project area is not connected to the state grid. Electricity at the existing camp and 
warehouse is provided by diesel generator. Households in Innamincka are powered by 
diesel generators. The intent of the project is to produce power via the 1MW plant to power 
the camp, visitor centre and other on-site requirements and also to provide power to 
Innamincka, at no charge. 

4.15.1.2 Water supply 

Pastoralists operating in and around the project area utilise underground water resources for 
stock watering. The existing Geodynamics operations extract potable water from Darby’s 
well located approximately 500 m south of the site. The Innamincka water supply is sourced 
from Cooper Creek. 

4.15.1.3 Other infrastructure 

Geodynamics has installed a fence around its existing operation (camp site and warehouse). 

4.15.2 Transport 

4.15.2.1 Road 

The Dillons Highway is located adjacent to the site and provides a link between Innamincka, 
the Queensland border and Moomba. This highway is unsealed and maintained by DTEI and 
is used by pastoralists, tourist traffic, exploration companies and Geodynamics. The site is 
80 km by road from Moomba and 12.3 km from Innamincka by road and about 7 km in a 
straight line. 

Within the area there are also station tracks, tracks within reserves and exploration tracks 
used by the oil and gas industry. All of these tracks are not classified as public roads.  
Santos has an extensive network of tracks for the transport of oil and gas production 
activities. 

4.15.2.2 Air 

National Jet operates a daily service between Adelaide and Moomba, primarily to service the 
Moomba oil and gas production facility. The Innamincka Progress Association manages an 
air strip in Innamincka. Emergency airstrips are used by the Royal Flying Doctor Service and 
are located on various pastoral properties. 
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5. Description of operations 

5.1 Introduction 

The objectives of the pilot plant are to: 

 Construct a small (1MW) pilot generating plant using the Habanero 1 and 3 wells. 

 Use the plant to generate power for the: 

 Site camp 

 ‘Innamincka Visitor Centre’ to be built in close proximity to the Habanero 1 well. (The 
Innamincka Visitor Centre will include the Turbine hall for the 1MW plant and is 
therefore a dependent project.) 

 Warehouse proposed to be built between the Habanero 1 and 3 wells 

 Innamincka township 

 Potentially the Innamincka Cattle Station.2 

 A power line from the 1MW Plant to the Innamincka township (and possibly to the 
Innamincka Cattle Station). This component of the project will be undertaken as a 
design, construct and management with all approvals being sought by the selected 
‘electricity entity” as defined in the Electricity Act 1996 

5.2 Operations 

5.2.1 Key Characteristics 

Key characteristics of the 1 MW pilot plant are summarised in Table 5.1. 

Table 5.1 Key characteristics of the project 

Item Description 

Project Location 12.3 km south-east of Innamincka by road and about 7 km in a 
straight line, South Australia 

Geothermal Licence GEL 98 

Trial Project Area  0.1 ha 

Operating hours Continuous operation, up to 24 hours per day, 7 days per week 

Power source On site geothermal energy 

Potable water source Existing production bore 

Accommodation All staff will reside at the on site accommodation 

Employees 10 trades people during construction, 3-8 during operations 

 

5.2.2 Habanero 1 and 3 Doublet 

Power generation from the 1 MW pilot power plant will involve circulation of water between 
Habanero 1 and 3 wells, which are 500 m apart. The wells are connected by a pipeline and 

 
2  This is subject to negotiation with the Kidman Cattle Company. 
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water will be circulated from Habanero 3 to Habanero 1 via an above ground pipeline (refer 
to Figure 5.1 and Plate 5.1) and heat exchangers. 

The heat exchangers are located east of the building (refer to Figure 5.1 of the EIR, 
indicated as external plant).  Thermal coolers (involving three units approximately 4 m wide 
by 12 m long) are proposed to be established adjacent to the heat exchangers.  All piping 
between the heat exchangers, thermal air coolers and power plant will be above ground.    

 

PLATE 5.1 
Pipeline between Habanero 1 and Habanero 3 

5.2.3 Visitor Centre, Power Plant and Warehouse 

The visitor centre, power plant and warehouse are all located within the disturbed footprint of 
the existing operations. The total site footprint for the 1 MW plant and associated 
components is 0.1 ha, of which the building containing the visitor centre, power plant and 
workshop occupies an area of 400 m2. There will be no requirement to establish borrow pits 
for the proposed development. 

It should be noted that there will be no access to the building area to the general public.  The 
visitor centre will be used for Geodynamics’ approved technical tours and organised visits to 
the pilot plant. An information board will be provided outside the fenced site, near Dillons 
Highway for the general public. 

The general site layout is included in Figure 5.1 and architectural drawing of the building is 
included in Figure 5.2. 
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Roof run-off will be collected in rainwater tanks and the overflow will be discharged by sub-
surface piping to the existing lined dams (refer to Figure 5.1) located to the east of the site to 
minimise the potential for soil erosion. 

The foundations for the visitor centre and power plant building and warehouse will be 
concrete slabs on ground. The slabs are supported by 600 mm and 350 mm wide deep edge 
beams excavated into the existing surface. Soil disturbance will be the minimum that is 
required to enable construction of the footings. 

The heat exchanger and thermal air coolers are founded on strip footings. Design of the 
footings is being undertaken, however, they are likely to be to a similar depth indicated 
above.. 

5.2.4 Wastewater treatment 

Wastewater will be collected from the visitor centre complex and treated in a package 
wastewater treatment plant that will be manufactured off-site for assembling on the site. The 
visitor centre will have 2 toilets, one first aid room with small sink, a small kitchen, a cleaners 
room with one sink and a disabled toilet and shower. The existing camp has a septic tank 
system which will be maintained until a new camp is established in the future. The new camp 
is not part of this EIR. 

Geodynamics is proposing to utilise the OzziKleen RP 10 aerobic treatment plant 
manufactured by Suncoast Waste Water Management (Appendix E). The plant which will 
treat both grey and black water has been approved by the Department of Health for use in 
South Australia. 

The package wastewater treatment plant (WWTP) will be skid mounted. Sewer pipes will be 
established in trenches.  The excavated material will be placed adjacent to the trench with 
each soil unit kept separate and will be used as backfill where practicable.  Gibber will be 
placed as the final layer and compacted in place.  

The proposed wastewater treatment plant and subsurface infiltration area is located within 
part of the existing cleared footprint, which was established as part of earlier works programs 
(refer to Plates 1.1 and 1.2). The proposed location of the plant and subsurface irrigation 
area are indicated in Figure 5.1 and layout plans included in Appendix E.  

The estimated maximum hydraulic loading for the system is as follows: 

 30 visitors x 30 litres = 900 litres 
 2 attendants x 30 litres = 60 litres 
 1 x disable toilet with shower = 200 litres 
 Total hydraulic load = 1160 litres/day 
 Add Safety margin 25% = 1,450 litres/day 

The estimated organic loading is as follows: 

 30 visitors x  10 grams  = 300 g. BOD 
 2 attendants x 25 grams  = 50 gr. BOD 
 1 disable toilet & shower = 25 gr. BOD 
 Total BOD loading = 375 gr 
 Add safety margin 25% = 468.75gr. BOD 
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The treatment plant has the following key features: 

 Treatment capacity of 2,000 L/day and organic load of 700 grams BOD 
 4000 litres pump station fitted with duty/standby sewage pumps allowing for possible 

shock load 

Sludge from the treatment plant will be collected periodically for appropriate disposal to an 
EPA licensed landfill. The treated wastewater will be discharged via a subsurface infiltration 
system (Sulldrain). Approval for installation of the wastwatwer treatment system from the 
Department of Health.  

5.3 Site water management 

The project site is located in an arid environment where evaporation far exceeds rainfall. 
Integral to the ongoing management of the project’s water resources will be water 
conservation principles such as recycling and minimising water consumption.  

5.3.1 Site run-off 

The proposed operations will not affect site run-off, given the size of the project and the 
surface geography. The project site does not intersect any drainage lines (Figure 5.1) and as 
a result, no surface water diversion is required. 

Stormwater runoff from the roof surfaces will be collected in rainwater tanks and any 
overflow discharged by sub-surface piping to the existing lined dams (refer to Figure 5.1) 
located east of the site to minimise the potential for soil erosion. 

5.3.2 Dust control 

Dust generation will be minimised by the appropriate application of water or other dry 
methods and control of vehicle speeds on the site.  

5.4 Site access  

Access to the site will be via the unsealed Dillons Highway. There will not be a need for a 
new access road as the trial site is located adjacent to Dillons Highway. It is proposed to 
upgrade the existing site access if required within the current “footprint”. There will be no 
general public access to the site. 

5.5 Infrastructure and ancillary requirements 

5.5.1 Energy supply 

The 1 MW power generation plant will be used to provide power for all on-site activities. 
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5.5.2 Fuel storage 

Fuel will be delivered on an as need basis and there will be minor on-site storage in 
appropriately bunded areas. 

5.5.3 Water supply 

The site will require water for: 

 potable use 
 dust suppression 
 minor make up for the “closed loop system” 

The estimated potable water requirement during the trial is about 200 L/day and will be 
supplied from Darby’s well. In addition there may be a need for minor make up water. 

5.5.4 Waste management 

Waste material from the project will comprise the following: 

 general solid waste from the camp and visitor centre 
 packaging and other wastes from construction activities 
 waste oils, greases and packaging from the workshop. 

The wastes will be segregated and where feasible recycled. It is not proposed to dispose of 
waste material on-site. All waste will be transported to an EPA licensed landfill. Based on the 
size of the operations, all waste will be placed in lidded drums and removed from site 
weekly. 

5.6 Workforce and accommodation 

The project will employ a maximum of 10 trades persons during construction of the buildings 
over a period of seven weeks. Construction of the power plant would involve about 
10 people for a period of 12 weeks. During operation of the pilot plant there would be 
between 3–8 people. 

All personnel would reside in the existing camp, which has capacity for 50 people. 

5.7 Site decommissioning and rehabilitation 

Decommissioning and rehabilitation of the project site will only be undertaken in the event 
that geothermal power generation does not proceed beyond the pilot plant stage. 

In the event that the project does not proceed to full power generation, the following activities 
would be undertaken: 
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 all wells associated with the closed loop system will be decommissioned 
 all pipelines associated with the closed loop system will be decommissioned and 

removed from site 
 all buildings, camp, warehouse, workshop and wastewater treatment plant will be 

dismantled and removed from site 
 existing water storage ponds will be back filled 
 hardstand areas will be scarified and rehabilitated. 

Details on the proposed closure and rehabilitation activities (in the event that full power 
generation does not proceed) are outlined in Section 8. 

 

 

 

 

 

 

 



 

Environmental Impact Report – 1 MW Geothermal Power Plant at Innamincka

 

08-0509-04-2145533A Page 51 

6. Risk assessment process 

6.1 Approach 

6.1.1 Risk identification and assessment 

6.1.1.1 Process 

Risk is a measure of the likelihood and consequences of environmental harm occurring from 
an activity related to the project.  

The Risk Level (RL) has been assessed on the basis of knowledge of the existing 
environment and proposed operations (refer Section 5), experience with similar operations in 
an arid environment and issues of concern identified by project stakeholders. As defined in 
the Petroleum Act 2000, the environment includes environment, social and economic issues.  

Consideration has then been given to avoidance, mitigation and/or management measures 
that can be adopted to minimise the potential impacts.  

6.1.1.2 Likelihood rating 

The likelihood of each event occurring should be determined, based on information such as 
past experience, known meteorological data/site conditions etc, and the effectiveness of 
proposed control measures. The likelihood (LHD) of the event is classified using the 
following categories (Table 6.1): 

Table 6.1 Qualitative measures of likelihood  

Level Rating Description 

1 Virtually Impossible (VI) Has almost never occurred but conceivably could 

2 Unlikely (U) May occur in some operations 

3 Possible (P) May occur at operations 

4 Likely (LI) Likely to occur during operation of the pilot plant 

5 Virtually Certain (VC) Will occur, or is of continuous nature, or the likelihood is 
unknown 

 

6.1.1.3 Consequence rating 

The severity of each event occurring should be determined, based on information such as 
the potential scale of the event, the range of stakeholders who may be affected, the duration 
of the event and the difficulty in remediating the impact. The consequence of the event is 
classified using the following categories (Table 6.2). 
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Table 6.2 Qualitative measures of consequence  

Level Rating Description 

A Disastrous (D) Extreme permanent changes to the environment (rehabilitation is not 
practical), major public outrage or the consequences are unknown.  
Could result in death.  

B Severe (S) Substantial and significant changes will attract public concern, only 
partial rehabilitation possible or uncertain if rehabilitation can be 
successful. Could cause serious injury. 

C Moderate (MOD) Significant changes may be rehabilitated with difficulty. Could cause 
moderate injury. 

D Minor (MIN) Some limited consequence but no significant long-term changes, may 
simply be rehabilitated, not of significant concern to wider community. 
Could cause minor injury. 

E Negligible (N) Possible impacts but without noticeable consequence.  No impact or 
injury. 

 

6.1.1.4 Risk determination 

The risk associated with each event is then determined using the matrix below (Table 6.3): 

Table 6.3 Risk determination and categories 

 Likelihood of Consequences 

1 2 3 4 5  

Virtually 
Impossible 

Unlikely Possible Likely Virtually 
Certain 

E Negligible Effects VL VL L L L 

D Minor Effects VL L MED MED MED 

C Moderate Effects L L MED MED H 

B Severe Effects MED MED MED H H Se
ve

rit
y 

of
 

C
on

se
qu

en
ce

 

A Disastrous MED MED H H H 

Legend 

H : High risk L: Low risk 

MED : Medium risk VL : Very Low risk 
 

6.1.2 Identification of events and potential consequences 

The following events and potential consequences were determined as being relevant to the 
proposed 1 MW plant (Table 6.4). 
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Table 6.4 Identification of events and potential consequences 

Type of Event Event  Potential 
Consequence 

Management Measure Likelihood Consequence Risk Comment 

Natural Environment Impacts 

Soil Impacts Earthworks during 
construction of 
building and 
establishment of 
wastewater irrigation 
area  

Soil erosion, soil 
compaction, 
disturbance of soil 
structure 

Increased weed 
occurrence 

Activities to be carried out on 
existing disturbed “footprint” 

Equipment and personnel will 
only be allowed access into 
designated work areas 

Stormwater from roof captured 
in rainwater tanks and overflow 
discharged in a controlled 
manner 

Weed removal on site as 
needed 

Possible Moderate Medium Small area of operations 

 Vegetation clearance 
for building and 
wastewater 
treatment plant and 
other infrastructure 

Erosion Minimise vegetation disturbance 
and plan construction to avoid 
vegetation areas 

Possible Negligible Low Small area of operations 
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Type of Event Event  Potential 
Consequence 

Management Measure Likelihood Consequence Risk Comment 

 Storage of fuel and 
chemicals 

Contamination of soil 
from spills and 
leakage 

Storage in accordance with EPA 
Guideline 080/07 Bunding and 
Spill Management, Australian 
Standards and Best Practice 
Management 

Establishment of appropriate 
emergency spill practices and 
induction on use of spill 
containment equipment 

Immediate clean-up of spills 

Regular inspection of storage 
areas to ensure integrity, good 
house keeping and correct use 

Periodic review and practice of 
emergency response 
procedures 

Maintain a register of spills and 
leaks and implementation of 
corrective actions 

Unlikely Moderate Low Containment and spill 
management measures 
would limit potential 
impacts 

 Storage and disposal 
of waste materials 

Contamination of soil Waste collected and stored on-
site for short period in a single 
storage area then disposed off-
site 

No burial or burning on-site 

Cover loads of waste when 
transporting to waste depot 

Unlikely Negligible Very 
Low 

 

 Wastewater 
treatment plant 

Contamination of soil 
from nutrients, e-coli 
due to inappropriate 
design 

Design in accordance with Dept. 
of Health requirements 

Maintenance in accordance with 
manufacturer’s manual 

Unlikely Moderate Low Location of plant and 
infiltration area consistent 
with soils and wastewater 
volumes 
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Type of Event Event  Potential 
Consequence 

Management Measure Likelihood Consequence Risk Comment 

 Unsuccessful 
rehabilitation 

Unacceptable erosion 
rates 

Ensure topsoil is respread 
evenly 

Rip areas of compacted soil, 
except gibber areas 

Undertake progressive 
rehabilitation 

Possible Negligible Low  

 Saline water used for 
dust suppression 

Degraded soil quality 
and structure 

Use potable water from Darby’s 
bore or from roof runoff or other 
dry methods in preference to 
saline water 

Possible Negligible Low  

Flora/Native Vegetation Impacts 

 Airborne dust  Smothering and 
reduced plant growth 

Restriction of traffic movement 
and appropriate management of 
soil stockpiles 

Possible Negligible Low Small area of operations 

 Dust suppression 
with saline water 

Adverse effect on 
vegetation adjacent to 
site 

Controlled water application Possible Negligible Low Small area of operations 

 Soil disturbance Increased weed 
occurrence and 
competition with 
native species 

Weed removal on site as 
needed 

Likely Negligible Low Small area of operations 

 Onsite traffic 
movement 

Introduction of weed 
species 

Undertake vehicle washdown 
before entering Cooper Basin 
area or after operating in high 
risk areas and areas of known 
weed infestation 

Possible Negligible Low Limited uncontrolled 
traffic movement  

 Unsuccessful 
rehabilitation 

Loss of critical 
vegetation 

Smothering of 
vegetation 

Ensure topsoil is respread 
evenly 

Rip areas of compacted soil, 
except gibber areas 

Possible Negligible Low  

 Access outside 
construction and 
operation area  

Disturbance of intact 
vegetation 

Ensure there is no access to 
areas not required for 
construction and operation  

Possible Moderate Medium  
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Type of Event Event  Potential 
Consequence 

Management Measure Likelihood Consequence Risk Comment 

Fauna Impacts 

 Construction 
activities 

Potential reduction in 
species due to 
entrapment in 
excavations or 
barriers established 
by project e.g. 
(fences) 

Management Plan for 
construction activities 

Minimise impact by not leaving 
trenches open for long periods 

Monitor open excavations daily 
for fauna entrapment and if 
possible provide fauna escape 
routes 

Induction to include appropriate 
disposal of cigarette butts and 
litter that could be ingested by 
fauna 

Reinstate construction area as 
soon as practicable 

Unlikely Minor Low Construction activities will 
be limited in extent 

 Noise Potential reduction in 
species due to 
movement away from 
area 

Noise levels to be consistent 
with Noise Policy 

Unlikely Negligible Low  

 Traffic movement on 
site 

Potential reduction in 
species due to 
collisions 

Speed restrictions on access 
roads to minimise potential 
impacts 

Unlikely Minor Low No significant traffic 
movement  

 Construction and 
operations 

Risk of introduced 
species 

Appropriate waste management 
measures 

Fencing of the operations area 

Unlikely Negligible Very 
Low 

 

Groundwater 
Impacts 

Development of on-
site potable water 
supply bore 

Reduction in 
groundwater levels 
and availability 

Extraction in accordance with 
DWLBC licence 

Monitoring of water level in 
Darby’s bore 

Possible Negligible Low  
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Type of Event Event  Potential 
Consequence 

Management Measure Likelihood Consequence Risk Comment 

 Storage and use of 
chemicals  

Impact on shallow 
aquifer due to spills 
and/or leakage 

Storage in accordance with EPA 
Guideline 080/07 Bunding and 
Spill Management, Australian 
Standards and Best Practice 
Management 

Establishment of appropriate 
emergency spill practices 

Immediate clean-up of spills  

Regular inspection of storage 
areas to ensure integrity, good 
house keeping and correct use 

Periodic review and practice of 
emergency response 
procedures 

Maintain a register of spills and 
leaks and implementation of 
corrective actions 

Unlikely Moderate Low Containment and spill 
management measures 
would limit potential 
impacts 

 Wastewater 
treatment plant 

Impact on shallow 
aquifer from nutrients, 
e-coli due to 
inappropriate design 

Design in accordance with Dept. 
of Health requirements 

Maintenance in accordance with 
manufacturer’s manual 

Unlikely Moderate Low Location of plant and 
infiltration area consistent 
with soils and wastewater 
volumes 

 Storage and disposal 
of waste materials 

 

Contamination of 
groundwater 

Waste collected and stored on-
site for short period in a single 
storage area then disposed off-
site 

No burial or burning on-site 

Minimise generation of waste 

Reduce, re-use and recycle 

Unlikely Negligible Very 
Low 

 

Surface Water 
Impacts 

Sediment release 
from construction 
and operation 
activities 

Contamination of 
surface water 

Restrict area of clearance to 
minimum amount required 

Install appropriate silt control 
measures as required 

Inspections after heavy rainfall 

Unlikely Negligible Very 
Low 

Limited area of 
operations 

No direct drainage to 
Cooper Creek or 
tributaries 
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Type of Event Event  Potential 
Consequence 

Management Measure Likelihood Consequence Risk Comment 

 Storage of fuel and 
chemicals 

Potential impact of 
toxic elements from 
spills and leakage 

Storage in accordance with EPA 
Guideline 080/07 Bunding and 
Spill Management, Australian 
Standards and Best Practice 
Management 

Establishment of appropriate 
emergency spill practices 

Immediate clean-up of spills  

Regular inspection of storage 
areas to ensure integrity, good 
house keeping and correct use 

Periodic review and practice of 
emergency response 
procedures 

Maintain a register of spills and 
leaks and implementation of 
corrective actions 

Unlikely Moderate Low  

 Storage and disposal 
of waste materials 

Contamination of 
surface water 

Waste collected and stored on-
site for short period in a single 
storage area then disposed off-
site 

Waste storage area to be 
located well away from potential 
drainage areas or floodplain 

No burial or burning on-site 

Minimise generation of waste 

Reduce, re-use and recycle 

Unlikely Negligible Very 
Low 

 

 Wastewater 
treatment plant 

Leakage from system 
resulting in 
contamination and 
elevated nutrients 
and weed growth 

Design in accordance with Dept. 
of Health requirements 

Maintenance in accordance with 
manufacturer’s manual 

Unlikely Moderate Low Location of plant and 
infiltration area consistent 
with soils and wastewater 
volumes 
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Type of Event Event  Potential 
Consequence 

Management Measure Likelihood Consequence Risk Comment 

Air Quality Impacts Airborne dust from 
on-site roads and 
soil stockpiles 

Potential effect on 
local air quality 

Minimise area of disturbance 

Traffic speed restrictions 

Controlled use of water and dust 
suppressants  

Possible Negligible Low Small area of operations 

 Combustion 
emissions 

Potential effect on 
local air quality 

Emissions to be in accordance 
with Air Quality Policy 

Vehicles and machinery fitted 
with appropriate emission 
control equipment and 
maintained in accordance with 
manufacturers requirements 

Virtually 
certain 

Negligible Low  

 Waste storage and 
disposal 

Odour Waste collected and store on-
site for short period in a single 
storage area then disposed off-
site 

No burial or burning on-site 

Cover loads of waste when 
transporting to waste depot 

Unlikely Negligible Very 
Low 

 

 Storage of fuel and 
chemicals 

Atmospheric pollution 
from vapours 

Storage in accordance with EPA 
Guideline 080/07 Bunding and 
Spill Management, Australian 
Standards and Best Practice 
Management 

Establishment of appropriate 
emergency spill practices 

Immediate clean-up of spills  

Regular inspection of storage 
areas to ensure integrity, good 
house keeping and correct use 

Periodic review and practice of 
emergency response 
procedures 

Maintain a register of spills and 
leaks and implementation of 
corrective actions 

Unlikely Negligible Very 
Low 

Containment and 
management measures 
would limit potential 
impacts 
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Type of Event Event  Potential 
Consequence 

Management Measure Likelihood Consequence Risk Comment 

 Wastewater 
treatment plant 

Overloading and 
leakage resulting in 
odour 

Design in accordance with Dept. 
of Health requirements 

Maintenance in accordance with 
manufacturer’s manual 

Unlikely Moderate Low Location of plant and 
infiltration area consistent 
with soils and wastewater 
volumes 

Social Impacts 

Amenity Impacts Noise during 
construction and 
operation 

Possible disturbance 
to neighbours 

Compliance with EPA Noise 
Policy 

Monitor complaints 

Regular servicing of equipment 
and noise control measures 

Possible Negligible Very 
Low 

Site is about 7 km from 
nearest receivers in 
Innamincka 

 Airborne dust from 
on-site roads and 
soil stockpiles 

Potential effect on 
local air quality 

Minimise area of disturbance 

Traffic speed restrictions 

Controlled use of water and dust 
suppressants  

Possible Negligible Low Small area of operations 

 Waste management Odour Waste collected and store on-
site for short period in a single 
storage area then disposed off-
site 

Waste storage area to be 
located well away from potential 
drainage areas or floodplain 

No burning on-site 

Minimise generation of waste 

Reduce, re-use and recycle 

Cover loads of waste when 
transporting to waste depot 

Virtually 
Impossible 

Negligible Very 
Low 
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Type of Event Event  Potential 
Consequence 

Management Measure Likelihood Consequence Risk Comment 

 Storage of fuels and 
chemicals 

Odour Storage in accordance with EPA 
Guideline 080/07 Bunding and 
Spill Management , Australian 
Standards and Best Practice 
Management 

Establishment of appropriate 
emergency spill practices 

Immediate clean-up of spills  

Regular inspection of storage 
areas to ensure integrity, good 
house keeping and correct use 

Unlikely Negligible Very 
Low 

 

Visual Impacts Operation of plant Potential reduced 
visual amenity due to 
building 

Perception that the 
Reserve is becoming 
industrialised   

Design and construction with 
materials that minimise visual 
effect 

Virtually 
Certain 

Minor Medium Little through traffic 

 Decommissioning 
and  rehabilitation 

Decreased visual 
amenity if not fully 
undertaken 

Ensure appropriate 
decommissioning and 
rehabilitation is undertaken 

Unlikely Minor Low  

Cultural and 
Indigenous 
Heritage 

Construction of plant Disturbance of 
Aboriginal heritage 
sites (without prior 
approval) 

Clearance from native title 
holders before construction 
activities commence 

Compliance with Aboriginal 
Heritage Act if objects 
uncovered 

Relocation of infrastructure if 
required 

Unlikely Minor Low Clearance of work sites 
would significantly reduce 
risks 

Non-indigenous 
Heritage 

Construction of plant Disturbance of 
heritage sites 

Compliance with Heritage 
Places Act 

Virtually 
Impossible 

Negligible Very 
Low 

No sites of non-
indigenous heritage have 
been identified within the 
project area 
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Type of Event Event  Potential 
Consequence 

Management Measure Likelihood Consequence Risk Comment 

Community Health 
and Safety 

Increased vehicle 
traffic on roads 

Impacts due to spills 
associated with 
transport of chemicals 
and fuels 

Accidents and 
degradation of Dillons 
Highway due to 
increased traffic 
during construction 
and operation 

Transport of chemicals and 
fuels in accordance with ADG 
Codes 

Regular education and training 
of drivers 

Speed restriction on unsealed 
roads 

Vehicles maintained and 
serviced regularly 

No transportation during wet 
conditions 

Restriction of transportation at 
night 

Establishment of appropriate 
spill management procedures 

Immediate clean-up of spills 

Establishment of register of 
spills and clean-up 

Establishment of traffic 
management procedures for 
vehicles entering and leaving 
the site 

Possible Moderate Medium Risks of traffic impacts 
will be minimised by 
signage and site 
management: 

 Do not enter – 
authorised 
personnel only 

 Stop signs at 
access points to the 
site 

 Report to site office 
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Type of Event Event  Potential 
Consequence 

Management Measure Likelihood Consequence Risk Comment 

 Fire or explosion Injury to public Establish plant in accordance 
with best practice 

Operation and management of 
plant in accordance with 
operational procedures and 
emergency response plans 

Unlikely Severe Medium This event is considered 
unlikely due to design 
procedures and operation 
management control 
procedures and 
emergency response 
plans that are being 
developed by 
Geodynamics 

Signage indicating the 
requirement for 
appropriate personal 
protective equipment 

Muster points located 
well away from process 
areas   

 Dust generation Disturbance to local 
users 

Restrict traffic to that which is 
necessary 

Possible Negligible Low  

 Disposal and 
transport of waste 

Risk to human health Waste collected and store on-
site for short period in a single 
storage area then disposed off-
site 

No burial or burning on-site 

Minimise generation of waste 

Cover loads of waste when 
transporting to waste depot 

Unlikely Negligible Very 
Low 
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Type of Event Event  Potential 
Consequence 

Management Measure Likelihood Consequence Risk Comment 

 Noise associated 
with plant operation 
and vehicle 
movement 

Risk to human health 
and disturbance to 
local community 

Speed restriction on unsealed 
roads 

Vehicles and equipment 
maintained and serviced 
regularly 

Restriction of transportation at 
night 

Compliance with EPA Noise 
Policy 

Monitor complaints 

Possible Negligible Very 
Low 

Site is about 7 km from 
nearest receivers in 
Innamincka 

 Radiation exposure Risk to human health Operates plant as closed loop 

Have in place emergency 
control and management 
procedures 

Unlikely Negligible 
effects 

Very 
Low 

Low levels of radioactive 
substances and potential 
for radon gas emission 

Economic Environment 

Existing Land Use 
Impacts 

Decrease in grazing 
land due to 
vegetation clearance 

Potential decrease in 
pastoral income 

Limited footprint of operations Unlikely Negligible Very 
Low 

Small extent of 
operations 

 Collision with cattle 
due to increased 
traffic movement 

Potential decrease in 
pastoral income 

Site fenced 

Notification to pastoral owner in 
the event of collisions with cattle 
and appropriate compensation 

Notification to landowner of 
construction timing 

Unlikely Negligible Very 
Low 

Small extent of 
operations 

 Inadequate 
decommissioning 

Decrease 
compatibility with land 
use due to incomplete 
removal of plant and 
equipment 

Undertake progressive 
rehabilitation 

Remove all infrastructure and 
rubbish 

Return land to pre-existing use   

Assess the potential for 
contamination  

Possible Negligible Low  
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Type of Event Event  Potential 
Consequence 

Management Measure Likelihood Consequence Risk Comment 

 Storage of fuel and 
chemicals 

Disruption to land use 
due to soil, 
groundwater and 
surface water 
contamination 

Storage in accordance with EPA 
Guideline 080/07 Bunding and 
Spill Management , Australian 
Standards and Best Practice 
Management 

Establishment of appropriate 
emergency spill practices 

Immediate clean-up of spills  

Regular inspection of storage 
areas to ensure integrity, good 
house keeping and correct use 

Periodic review and practice of 
emergency response 
procedures 

Unlikely Moderate Low Containment and spill 
management measures 
would limit potential 
impacts 

 Storage and disposal 
of waste materials 

Disruption to land use 
due to soil, 
groundwater and 
surface water 

Waste collected and store on-
site for short period in a single 
storage area then disposed off-
site 

No burial or burning on-site 

Minimise generation of waste 

Reduce, re-use and recycle 

Cover loads of waste when 
transporting to waste depot 

Unlikely Negligible Very 
Low 

 

 Wastewater 
treatment plant 

Disruption to land use 
due to soil, 
groundwater and 
surface water 
contamination 

Design in accordance with Dept. 
of Health requirements 

Maintenance in accordance with 
manufacturer’s manual 

Unlikely Moderate Low Location of plant and 
infiltration area consistent 
with soils and wastewater 
volumes 
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6.2 Risk level summary and discussion 

6.2.1 Summary 

A summary of the project related environmental issues and associated inherent and residual 
risk levels are provided in Table 6.5 below.  

Table 6.5 Risk level summary  

Risk level 
Issue 

H MED L VL 

Soil impacts  1 5 1 

Flora and Native Vegetation  1 5  

Fauna   3 1 

Groundwater   3 1 

Surface water   2 2 

Air quality   4 2 

Amenity impacts   1 3 

Visual Amenity  1   

Cultural and Indigenous  Heritage   1  

Non-Indigenous heritage    1 

Community Health and Safety  2 1 3 

Existing Land Use Impacts   3 3 

 

6.2.2 Discussion 

Due to the limited size and potential impact of the 1MW pilot plant, and the proposed control 
and management measures the risk assessment resulted in a total of 50 events and 
potential consequences being identified across 12 categories for the 1 MW plant. 

Of the 50 events, 5 risks were considered to have a medium risk level, 28 were low and 17 
were considered to be very low. 

Although the majority of the risks associated with the project were considered to be low or 
very low, with the exception of three medium, Environmental Management Plans (EMPs) 
have been developed and are discussed in Section 7. 

 

 

 

 

 

 



 

Environmental Impact Report – 1 MW Geothermal Power Plant at Innamincka

 

08-0509-04-2145533A Page 67 

7. Environmental management and mitigation 

7.1 Erosion management plan 

7.1.1 Introduction 

This erosion management plan has been developed in order to manage the potential 
environmental impacts associated with disturbance of soils at the site of the proposed 1 MW 
power generation plant and associated infrastructure during construction and operation. 

Potential hazards that involve or may affect the project comprise: 

 increase in erosion due to removal of gibber and exposure of the underlying soils 
 loss of soil due to inappropriate stockpiling and re-use of excavated soil 
 disturbance of gibber and soil due to increased trafficking. 

In order to reduce the risk of these hazards, a number of objectives, strategies and criteria 
have been developed as described below. 

The overall aim of the erosion management plan is to: 

 to enable foundation excavation activities to be undertaken 
 to enable storage of excavated material for re-use 
 to re-use excavated material where possible 
 to minimise the disturbance of gibber to ensure that erosion of soils located below 

gibber does not occur as far as is practicable 
 to restrict access to parts of the site that are necessary. 

7.1.2 Objectives 

The following soil erosion and sedimentation prevention objectives have been adopted for 
the site: 

 protect the land surface to minimise soil erosion 
 protect exposed soils from wind erosion, intercept, divert and safely dispose of surface 

water runoff 
 control and collect sediment generated from surface flows 
 prevent water with heavy sediment loads from impacting other off-site areas 
 regularly inspect and maintain erosion and sediment control devices in proper working 

order 
 progressively stabilise and rehabilitate disturbed areas of the site 
 protect against erosion of soil stockpiles. 

7.1.3 Strategy 

The following strategies are proposed: 

 protect against the loss of soil from stockpiles by stabilisation e.g. water sprays or 
polymers 

 place excavated soils in stockpiles adjacent to the excavations based on soil 
characteristics to minimise mixing 
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 select stockpile locations avoiding work areas, areas of natural drainage and on site 
traffic areas 

 ensure soil horizons are replaced in the same order  that they were removed, with soil 
re-used as close as possible to its point of origin 

 gibber not able to be re-used in excavation to be used to fill depressions on the existing 
footprint and proof rolled  

 appropriate siting and implementation of temporary and permanent sediment control 
devices, including; sediment control perimeter bunds, silt traps and silt fences 

 ensure erosion and sediment control structures are available for use and in place well in 
advance of expected rain events 

 sediment control devices will be established around areas prone to erosion, including 
stockpiles and drainage lines 

 controlling stormwater flows onto, through and from the site 
 inspecting and maintaining (temporary and permanent) erosion and sediment control 

measures to ensure efficient function 
 excavate gibber and subsoil only from those areas that are required for foundations 

using mobile equipment appropriate to the task 
 proof roll gibber areas that are proposed as equipment and construction material lay 

down areas 
 restrict access to only those areas of the site required for construction and operation of 

the plant 
 ensure there is controlled access to site through dedicated points of entry and exit for 

construction and operation vehicles and equipment 
 minimising the extent and duration of disturbance of any one area. 

Water for dust suppression will be sourced from a range of sources, including Darby’s bore 
and roof runoff collected in the on-site water dam in preference to using the more saline 
McLeod’s well. In addition Geodynamics will look at the option of using the treated 
wastewater, subject to agreement from the Department of Health. 

7.1.4 Criteria for measuring against objectives 

The following criteria will be used to measure the success of the objectives: 

 no visible impact of off-site erosion and sedimentation as a result of construction and 
operation of the plant 

 sediment and erosion control measures implemented prior, during construction and 
operation to be inspected at regular intervals, e.g. during and immediately after a period 
of strong winds and during and after heavy rain events, otherwise once per month 

 soils excavated and stored in appropriate stockpiles 

 visual assessment to confirm soil horizons replaced in the same order as excavated 

 locations of stockpiles documented. 

7.2 Native vegetation management and mitigation 

During the establishment of the operations the following activities will be undertaken to 
manage and mitigate native vegetation impacts: 
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 inspection and identification of areas for vegetation clearance prior to clearance 
occurring 

 areas not required to be disturbed by construction activites shall be flagged for 
avoidance 

 inspection of the site area and the access road for the presence of weeds (see weed 
and pest management plan) 

 induction/education of contractors – key messages to contractors to include: 

 details on the restricted access to the site 
 requirements of interstate or high risk vehicles to be cleaned prior to entering the site 
to prevent the spread of weed species 

 prohibition of additional vegetation clearance/access outside of the proposed areas 
 requirements regarding dust suppression activities (no overspraying) 
 requirements regarding reporting of unauthorised clearing or overspraying of saline 
water for dust suppression. 

 establishment of a formal record of pre-construction site vegetation 

 as far as is practicable, construction areas that are no longer required for other 
components of the works will be progressively rehabilitated.   

7.2.1 Post pilot plant 

In the event that the full scale operation does not proceed, the areas disturbed as part of the 
operations will be rehabilitated. However, following completion of the trial, the following 
activities will be undertaken to manage and assess native vegetation impacts, and to assist 
in rehabilitation (if required): 

 re-assessment of vegetation adjacent dust suppression areas to ensure that any 
impacts are within the specified clearance area 

 inspections to be undertaken of disturbed areas and traffic areas for the presence and 
removal of any introduced weed species (see weed management plan) 

 completion of all vegetation records (to be used as baseline if the main project 
proceeds) 

 collection of seeds for revegetation (with appropriate permit from DEH) followed by 
revegetation and ongoing monitoring (see Section 8). 

7.2.2 Significant Environmental Benefit (SEB) 

Establishment of the exploration drilling program was undertaken under the provisions of the 
Petroleum Act 2000. Exploration activities are not required to develop an SEB. The proposed 
1 MW pilot plant and associated infrastructure will be undertaken in the previously disturbed 
footprint (Plates 1.1 and 1.2).  On this basis it is not considered that there will be a need to 
disturb any native vegetation. 

Discussion with the Native Vegetation Council suggests that it is unlikely that an SEB will 
need to be established for development of the 1 MW pilot plant as long as the works are 
undertaken on the current disturbed “footprint”. 
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7.3 Weed and pest management plan 

7.3.1 Introduction 

Environmental weeds can impact the local environment by: competing with native plants for 
resources, preventing recruitment/establishment of native plants, altering geomorphological 
processes, altering the water table level, altering nutrient content of soil, altering the natural 
fire regime and altering the abundance of native fauna. 

The objective for the project that relates to weed and pest management is to prevent new 
infestations of weeds and populations of pest species on site so that native flora and fauna 
are protected. 

The following principles will be adopted for weed and pest management during operations: 

 retaining areas of native vegetation on site that are not required for the pilot plant 
operations 

 making sure that the areas to be retained/protected are clearly identified, defined and 
avoided 

 restricting access to site and on site vehicle movements 
 minimising the time of exposure of cleared land i.e. undertaking clearing immediately 

prior to development 
 adherence to strict waste management procedures. 

7.3.2 Weed management 

The following weed management activities will be undertaken: 

 all interstate or higher risk vehicles or equipment shall be checked and cleaned prior to 
entering the Cooper Basin area 

 all vehicles will be required to remain on formed roads and tracks within the project area 
 weed transfer between areas with minimal disturbance and high disturbance will be 

avoided by working in less disturbed areas first, where possible 
 regular inspections of area surrounding the operations to identify any new weeds 

(including susceptible areas such as roads and soil stockpiles) 
 removal or control of any identified weeds or outbreaks 
 completion of records regarding weed species during and at the completion of 

operations (to be used as baseline if the main power generation proceeds). 

7.3.3 Pest management 

There is a potential that exotic fauna species that would not normally inhabit the area could 
be attracted to the site due to changes in habitat as well as activities associated with 
operations on site e.g. storage of waste on site. 

The following pest management activities will be undertaken: 

 establish and follow strict waste management procedures (waste to be stored in lidded 
drums Water for dust suppression will be sourced from a range of sources, including 
Darby’s bore and roof runoff collected in the on-site water dam in preference to using 
the more saline McLeod’s well.  In addition Geodynamics will look at the option of using 
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the treated wastewater, subject to agreement from the Department of Health. and 
removed weekly from the site) to minimise food sources 

 completion of records regarding pest species during and at the completion of trial 
operations (to be used as baseline if the main project proceeds). 

7.4 Dust management plan 

7.4.1 Objectives and principles 

Dust generated from the proposed activities may include: 

 wind erosion of exposed surfaces including soil stockpiles 
 general vehicle movements around site over unsealed roads. 

The dust and general air quality objective for the trial project is to ensure that particulate 
emissions do not adversely affect environment values or the health and amenity of people. 

Water for dust suppression will be sourced from a range of sources, including Darby’s bore 
and roof runoff collected in the on-site water dam in preference to using the more saline 
McLeod’s well.  In addition Geodynamics will look at the option of using the treated 
wastewater, subject to agreement from the Department of Health and updating of the 
management plan.  

The following principles will be adopted for dust management during the pilot plant 
operations: 

 retaining areas of native vegetation on site that are not required to be cleared 
 undertaking dust suppression (roads, stockpiles) as required 
 restricting access to site and on site vehicle movements 
 minimising the time of exposure of cleared land i.e. undertaking clearing immediately 

prior to development. 

7.4.2 Management plan 

Proposed management and mitigation measures to be implemented during construction and 
operation to assist in minimising the impacts associated with dust generation include: 

 establishing and enforcing speed limits on roads used by trial mine traffic 
 using water or dust suppressants on trafficked areas, exposed surfaces and other 

disturbed areas 
 minimising the extent of exposed areas susceptible to wind erosion. 

7.5 Groundwater management plan 

7.5.1 Introduction 

Groundwater in the regional area is a vital resource to pastoralists, Innamincka township and 
the petroleum industry. Groundwater management and monitoring are important aspects of 
the management of the project. 
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It is proposed to extract water from an existing supply bore located near the site for potable 
use, dust suppression activities and potentially make-up water (assuming that the water 
licence and allocation is granted by DWLBC). An application from Geodynamics as a current 
user is being considered by DWLBC. 

7.5.2 Objectives  

The groundwater objective for the project is to ensure that extraction and use of groundwater 
does not adversely affect environmental values, existing users or the health and amenity of 
people. 

7.5.3 Management plan 

Proposed management and mitigation measures to be implemented by Geodynamics during 
construction and operation to assist in minimising the impacts associated with groundwater 
include: 

 extraction and use of groundwater in accordance with allocation and conditions of 
approval 

 monitoring of extraction volume during pilot plant operations in accordance with 
conditions of approval 

 quality and depth monitoring to be undertaken of the bores prior to and at the 
completion of pilot program in order to assess any impacts. 

7.6 Fauna management plan 

7.6.1 Objectives and principles 

The fauna objective for the project is to maintain the regional abundance, diversity, and 
productivity of fauna. 

The following principles will be adopted for fauna management during the pilot plant 
program: 

 retaining areas of native vegetation on site that are not required to be cleared 
 restricting access to site and on site vehicle movements 
 minimising the time of exposure of cleared land i.e. undertaking clearing immediately 

prior to development. 

7.6.2 Management plan 

Proposed management and mitigation measures to be implemented during construction and 
operation to assist in minimising the impacts to fauna include: 

 clearance of vegetation to be in accordance with the specified areas 
 adherence to strict site rules to minimise off-road driving and access to non designated 

work areas 
 maintenance of site fencing to avoid, minimise and manage impacts associated with 

grazing animals 
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 contractor induction sessions to be undertaken to promote the awareness of fauna 
species within the project area and their reliance on undisturbed habitat and the 
requirement for appropriate disposal of cigarette butts and other litter that can be 
ingested by fauna 

 adherence to waste management procedures (all wastes to be stored in lidded drum 
and removed at least weekly) to reduce potential food sources for introduced pests and 
vermin. 

7.7 Indigenous heritage management plan 

7.7.1 Objectives and principles 

The indigenous heritage objective for the project is to avoid disturbance to sites of 
indigenous heritage significance. 

The following principles will be adopted during the pilot plant program: 

 locate infrastructure and operations well away from known sites 
 comply with the statutory requirements of the Aboriginal Heritage Act 1988. 

7.7.2 Management plan 

Proposed management and mitigation measures to be implemented during construction and 
operation to assist in minimising the impacts to fauna include: 

 obtain clearance from native title holders before construction activities commence 
 stop work and notify the Aboriginal Affairs Division of the Department of Premier and 

Cabinet if aboriginal heritage objects uncovered 
 relocation of infrastructure if required. 

7.8 Chemical and fuel management plan 

7.8.1 Objectives and principles 

The objective for the project is to minimise the potential for contamination of soil, 
groundwater and surface water from inappropriate storage and use of chemicals and fuels. 

The following principle will be adopted during the pilot plant program: 

 Storage in accordance with EPA Guideline 080/07 Bunding and Spill Management, 
Australian Standards and Best Practice Management. 

7.8.2 Management plan 

Proposed management and mitigation measures to be implemented during construction and 
operation to assist in minimising the impacts include: 

 establishment of appropriate emergency spill practices 
 immediate clean-up of spills  
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 regular inspection of storage areas to ensure integrity, good house keeping and correct 
use 

 periodic review and practice of emergency response procedures 
 maintain a register of spills and leaks and implementation of corrective actions. 

7.9 Waste management plan 

7.9.1 Objectives and principles 

The waste management objective for the project is to minimise the impact on the 
environment of waste storage, handling and disposal. 

The following principles will be adopted for waste management during the pilot plant 
program: 

 minimise the production of waste 
 reuse, recycle. 

7.9.2 Management plan 

Proposed management and mitigation measures to be implemented during construction and 
operation to assist in minimising the impacts include: 

 segregate waste for recycling 
 waste stored on site for short period in single storage area 
 waste storage area to be located well away from drainage areas or floodplain 
 no burial or burning on-site 
 adherence to waste management procedures (all wastes to be stored in lidded drums 

and removed at least weekly) to reduce potential food sources for introduced pests and 
vermin 

 cover waste loads when transporting to EPA licensed landfill. 
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8. Rehabilitation and closure plan 

8.1 Introduction 

Geodynamics proposes to decommission and rehabilitate the site in the event that the 
project is not expanded to commercial production. 

The decommissioning (closure) and rehabilitation objectives for the project are outlined as 
follows: 

 to remove all site equipment and infrastructure 
 to recreate a safe, stable, vegetated landform that is consistent with surrounding 

conditions and allows the re-establishment of pre-works land use (stock grazing and 
conservation).  

Principles of the rehabilitation and closure are summarised as follows: 

 minimisation of areas to be disturbed, thereby minimising the areas to be rehabilitated 
 progressively rehabilitate disturbed areas of the site no longer required for construction 

and operational activities  
 final land form and condition of disturbed areas to be stable and revegetated, and 

compatible with land use (cattle grazing) to the satisfaction of the pastoral lessee and 
landowner 

 final land condition not to pose an unacceptable risk to local soil, groundwater or 
surface water resources. 

8.2 Proposed rehabilitation and closure activities 

8.2.1 Decommissioning 

 All equipment decommissioned and removed from site. 
 All ancillary equipment dismantled and removed from site. 
 Stockpiled soil material re-used in rehabilitation. 
 Wells decommissioned. 

8.2.2 Rehabilitation 

 The access road will be rehabilitated post use. 
 Disturbed areas will be scarified and watered (with non-saline water). 
 Stockpiled topsoil and vegetation (from site clearance activities) will be used to replace 

vegetation on surface areas that have been scarified and/or disturbed.  
 Vegetation will be watered (with non-saline water) to assist in encouraging vegetation to 

bind with surface sands and to settle dust, reducing dust related impacts following 
operations.  

 Area to remain fenced until vegetation sufficiently established. 
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9. Management systems 
Geodynamics will prepare a Management Plan, a Supplier and Subcontractor Management 
Plan and an Occupational Health and Safety Management Plan. These plans describe the 
processes and strategies implemented to ensure the safe and successful execution of the 
works and management of the pilot power plant.  

Geodynamics and its senior management team confirms its commitment to management 
systems outlined in the plans and to continued improvement that will ensure technical 
specifications are met and safety is never compromised.  

9.1 Management plan objectives 

As part of the management plan, capability guidelines and procedures have been developed 
for implementation during the pilot plant operation covering the following areas: 

 Project Management 
 Personnel Administration 
 Reporting 
 Document and Record Management 
 Purchasing and Sub-contractor Management 
 Quality Management 
 Risk Management 

Environmental risks will be managed by Geodynamics via the EMPs, control and 
management measures and assessment criteria detailed within the Environmental Risk 
Assessment. 

9.2 Supplier and subcontractor management plan objectives 

As part of the supplier and subcontractor management plan, guidelines and procedures have 
been developed for the management of suppliers and subcontractors during the pilot plant 
operations covering the following areas: 

 pre-start requirements 
 start-up requirements 
 execution requirements 
 verify completion. 

9.2.1 Health, safety, environment and quality 

Induction into the requirements relating to health, safety, environment and quality for the pilot 
plant operation will be communicated and achieved by: 

 sending the requirements via correspondence  
 purchase order terms and conditions  
 extract from contract documents  
 copies of HSEQ Documentation 
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 other statement of requirements 
 verbally through a documented meeting. 

Through these various induction methods, details of the environmental risks and 
management requirements (as detailed within the Environmental Risk Assessment and 
EMPs) will be thoroughly conveyed.  

9.3 Occupational health and safety management plan objectives 

Geodynamics’ Occupational Health, Safety and Welfare methodology is based on the South 
Australian Occupational Health, Safety and Welfare Act and Regulations (latest publications 
and amendments). 

Every employee is expected to be familiar with and fully comply with the legal and company 
responsibilities as set out in the state legislation and the Occupational Health, Safety and 
Welfare Manual.  

The OH&S Management Plan will be used as a basis for induction into OH&S requirements 
for employees, suppliers and subcontractors, in addition to the other induction methods 
described above. 

9.4 Operational and emergency procedures 

Geodynamics will develop procedures for the safe operation of the 1 MW pilot plant and 
emergency procedures to ensure there are no risks to the health and safety of workers and 
the general public. 
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1. INTRODUCTION 

1.1 Scope 

The following report provides a description of the surface biology, soils and landform in an area 
proposed for drilling for geothermal testing near Innamincka, SA. Potential impacts and risks are 
indicated as regards surface questions, but the report does not constitute an Environmental Impact 
Report (EIR) under the Petroleum Act.   The report does not deal with subsurface issues. 

1.2 Proposed drilling and requirements 

Geodynamics Ltd proposes deep drilling within the Cooper Basin at GD1 (27º 48.973'  S 140º 
45.248' E), approximately 400m SW of the suspended McLeod 1 well.  Three additional monitoring 
bores are proposed, currently at GDMW1 (27º 47.956'  S 140º 45.283' E), GDMW2 (27º 49.902'  S 
140º 44.508' E) and GDMW3 (27º 49.739'  S 140º 46.101'  E).  The primary well, GD1, will require 
the equivalent of a 1.5 ha petroleum drilling lease, and pad development to permit a large rig.  In 
other respects, we understand that requirements of the lease and pad (sumps, rubbish disposal, 
muds and liquids handling) will be equivalent to that for petroleum exploration and will be detailed in 
Geodynamics Environmental Impact Report for the project.  

The monitoring wells will require only minor pad development, as we understand that these will be 
drilled as  water wells, using water well rigs rather than full-scale petroleum drilling equipment.  
Accordingly, in the following we have assumed that both access to and any pad construction 
associated with monitoring wells will be low-key, and that the main pad development will be 
associated with the  GD1 well.   

We understand that the suspended Santos McLeod 1 well will also be used for monitoring 
purposes: this well is on a cut and fill pad, but no impacts beyond the pad are expected.  

1.3 Proposed dam and requirements 

A dam of maximum cubic volume 20,000 m3 (100m x 100m x 2m) is required within a few hundred 
metres of the primary well.  Other parameters are a reasonable clay seal will minimal earthmoving 
needed for construction.  These conditions locally are only met in clay swales within the dunefield 
adjoining the proposed GD1 well. 

The proposed location, marked by Geodynamics during field inspection, is centred on 27º 49.179'  
S 140º 45.013'  E .  There are alternative locations within this swale, still within reasonable distance 
of the proposed GD1.  Physically satisfactory locations in swales immediately east have been 
excluded to limit impacts.   

Subsidiary near-surface water bores (unconfined aquifer) will be required to provide water to this 
dam: no locations have been provided nor determined for these.  It is expected that drilling will be 
by small truck-mounted equipment, with no particular access or pad requirements. 

1.4 Inspection 

The general locations for the main GD1 well, the three monitoring bores and their access and the 
holding dam were inspected on 3 May 2002.    Proposed locations for each well and the dam were 
pegged by Geodynamics after considering local alternatives in the light of the field examination.  
GD1, on gibber,  immediately adjoins the new Strzelecki Track, while GDMW2 and the dam, in 
sandy clay swales of the red (Della) dunefields are very close to or easily accessible from it. 

The other monitoring wells GDMW1 and GDMW3 require extended access across gibber, and the 
routes indicated here are effectively the best in terms of erosion risk of a series of alternatives 
examined during the inspection.  

2. SUMMARY OF LOCAL BIOPHYSICAL ENVIRONMENT 
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2.1 Regional context 

2.1.1 Land use 

The proposed wellsites, dam and access all lie within the Innamincka Regional Reserve, in an area 
used for extensive livestock (cattle) grazing. The wellsites, dam and all local access lie outside the 
boundaries defining the areas of the Coongie Lakes Wetlands of International Importance under the 
1971 Ramsar Convention.  Parts of regional access lie within this area, in particular Innamincka 
township (Figure 1).  

2.1.2 Landform and soils 

The proposed activities will all be taking place at the boundary three land systems; the gibber 
slopes of the Merninie LS, the dunes of the Strzelecki LS, and floodouts and floodplains associated 
with the Cooper LS  (Marree Soil Conservation Board 1997).  Boundaries are shown and landform 
and vegetation summarised in Figure 2. 

GD1, GDMW3 and its access, and most of the access to GDMW1 are on gibber. The proposed 
dam and GDMW2 are on swales within dunefield, GDMW1 is on floodout.  The gibber landscapes 
pose the highest erosional risks. 

Soils of the gibber slopes are a duplex shallow loam over light clay of moderate dispersibility.  There 
is a dense gibber pavement, with stone also in the soil profile.  Slopes of greater than 1º  (>2%) are 
likely to erode irreversibly if the gibber pavement is disturbed.  Pavements vary from complete 
(100%%) to sparse, 20% or less at GDMW3. Throughout this area, there is minor gilgai patterning. 

Most drainage about the proposed sites does not reach the Cooper/Strzelecki Creek system. GD1, 
GDMW2, GDMW3  and the associated dam are all in catchments with their terminus in dunefield.  
GDMW1 however is on a floodout directly connected to the Strzelecki Creek floodplain, and hence 
with an ultimate connection to the Cooper Creek system to the south or Coongie Lakes to the west. 
The last presents the only opportunity possibility for operations to impinge on the area defined as 
the Coongie Lakes Wetlands of International Importance through drainage. 

2.1.3 Vegetation and habitat 

The primary vegetation cover on gibber is open perennial grassland of Mitchell grass with 
Sclerolaena spp. (copperburrs) and other grasses.  Cover is generally under 20%, denser in gilgai 
areas, but reducing almost to zero in drought. Gibber tops and slopes are effectively treeless: sand 
veneers on the edge of dunefield, and drainage lines, may carry shrubs to low trees especially of 
needlebush, sandhill wattle, and Senna spp. (punty bushes) 

The red deep sands of dunefields in this locality show a vegetation gradient from dune crest to 
interdune areas, depending on the amount of clay exposed in interdunes.  Generally, crests are 
semi-mobile, with a hummock grassland of sandhill canegrass, occasionally with porcupine grass 
also present.  Backslopes and lower slip-faces of dunes support, variously, low open woodlands 
with whitewood, beefwood, needlewood and Queensland bean tree prominent, tall shrubland or 
open shrubland of sandhill wattle, or  a short grass/herbaceous ground cover of Aristida holathera, 
Enneapogon  spp, buckbush and copperburrs.  As more clay appears in the interdunes, tree and 
tall shrub cover tends to thin, with massive sandy clay exposures in claypans largely unvegetated, 
and the main cover on shallow sand veneers over clay limited to shortgrasses with scattered tall 
shrubs or small trees.  The concentration of tall shrub and tree species on the lower dune slopes is 
a consequence of soil water storage and availability provided by the dune. 

Where interdunes are subject to frequent run-on, clay areas tend to have a mid-shrub cover, 
particularly of lignum, with low open woodland of coolibah on swamp fringes. Bloodwoods may be 
present on claypan and swamp fringes also. 

The floodplain of  Strzelecki Ck (Unit 3.1 of Figure 2) is coolibah woodland over lignum or old man 
saltbush shrubland. This however does not extend onto the outwash area shown as unit 3.2: this is 
a perennial grassland/sedgeland of neverfail, Enneapogon spp, and the flat sedge Cyperus 
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squarrosus, with other sedges present.  Gutters  and sandy rises have a variety of small shrubs 
including Lechenaultia divaricata, various mallows, and emergent sandhill wattle and emu bushes. 

In terms of faunal habitat, there are no peculiarities of landform or landcover which might suggest 
the potential for any unusual faunal assemblage. General proximity to Coopers Creek means that 
the area may be visited, especially when wet, by migratory and other birds actually associated with 
the Coopers Creek habitats.  The juxtaposition of dunefield, gibber and floodplain is likely to result 
in a somewhat higher faunal species diversity than would be the case for an extended area of any 
one of the land systems. 

2.2 Wellsite and dam localities 

2.2.1 Terrain, soils and vegetation at GD1 

The main well, GD1, is on almost level gibber almost at the junction of gibber (Merninie LS) and 
dunefield (Strzelecki LS).  Figure 3 sketches landform and slope in the area, illustrated further in 
Figures 4 and 5. Soils are a red sandy clay loam over red dispersible clays, with a variable gibber 
lag and little gilgai development.  There is also a thin veneer of aeolian sand on the steeper but 
short slopes on the edge of the site.  The existing McLeod 1 well and a Transport SA borrow pit 
(indicated in Figure 3) are on equivalent terrain, the former however cut and filled into a 3-4% slope 
and now eroding. A spur drain from the Strzelecki Track crosses the area; this also is eroding on 
the 3-4% slopes (Figure 6) 

Vegetation is Mitchell grass-copperburr (Astrebla pectinata - Sclerolaena ventricosa) perennial 
grassland, grazed very low at the time of inspection and with a cover 10-15%.  Associated species, 
mainly herbs, grasses and short-lived perennial dwarf shrubs, were typical of Mitchell grass areas 
(Table 1).  Apart from one needlebush, the site lacks any tall shrub or tree cover (Figures 4, 5). 

The incised creekline on the eastern boundary of the general site drains into an intermittent swamp, 
with a shrubland of lignum (Muehlenbeckia florulenta) with coolibah (Eucalyptus coolabah) and 
some bloodwood (E. centralis) emergent (Figure 7).  The bloodwood is very close to its 
southernmost distribution in South Australia and there may be other such species present.    

Table 1.  Species records from wellsites and proposed dam areas  

Species Common name GD1 GDMW1 GDMW2 GDMW3 Damsite* 

Alien species:  

*Acetosa vesicaria Rosy dock     (+) 

*Heliotropium europaeum Potato weed     (+) 

*Malvastrum americanum  + + + + + 

*Salsola kali Buckbush + + + + + 

Trees and tall shrubs:  

Acacia ligulata Sandhill wattle  +   + 

Acacia oswaldii  +

Acacia victoriae Prickly wattle  +    

Atalaya hemiglauca Whitewood     + 

Dodonaea viscosa Hopbush  +   + 

Eucalyptus centralis  Bloodwood     + 

Grevillea striata Beefwood     + 

Hakea leucoptera Needlebush +    + 

Lysiphyllum gilvum Bauhinia, bean tree     + 

Senna artemisiodes ssp oligophylla Limestone cassia  +    

Senna artemisioides nothosp sturtii Grey cassia  +    

Sedges and wet-area species:  
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Cotula australis Water buttons     (+) 

Cyperus bifax Downs nut-grass  +    

Cyperus squarrosa Bearded flat-sedge  +   (+) 

Glossostigma ?cleistanthum  (+) 

Marsilea spp. Nardoo     (+) 

Perennial and short-lived perennial grasses and dwarf shrubs 

Astrebla pectinata Mitchell grass + + + + +

Chenopodium desertorum  +

Dissocarpus biflorus  +

Eragrostis eriopoda Neverfail + + +  + 

Eragrostis setifolia Neverfail  + +  (+) 

Eragrostis xerophila Neverfail   +  + 

Goodenia lunata  + +

Goodenia pinnatifida  + +

Lechenaultia divaricata Tangled lechenaultia  +    

Maireana ciliaris  + + + +

Osteocarpum acropterum  +

Osteocarpum dipterocarpum  +

Sclerolaena bicornis Goats head burr  +    

Sclerolaena brachyptera  + + + +  

Sclerolaena decurrens Green copperburr     + 

Sclerolaena diacantha group Grey bindyi +  + + +

Sclerolaena divaricata Povertybush  + + + (+) 

Sclerolaena lanicuspis Wooly bindyi + +  +  

Sclerolaena ventricosa Salt bindyi * + + + + 

Sida ammophila Sand sida +  + +

Sida corrugata  + +  +  

Sida pinnatifida  +     

Ephemeral grasses and herbs:  

Amaranthus grandiflorus  +

Aristida contorta Kerosene grass +  + + +

Aristida holathera Kerosene grass     + 

Aristida spp Kerosene grass +   +  

Atriplex limbata  + + +

Atriplex lindleyi  +

Boerhavia dominii Tar vine  + + +

Calotis multicaulis  (+) 

Centipeda minima Sneezeweed     (+) 

Swainsona formosa Sturt pea +     

Dactyloctenium radulans Button grass + + + + +

Enneapogon avenaceus Bottlewashers + + + + + 

Enneapogon cylindricus Bottlewashers  +   + 

Eragrostis brownii  +     

Eragrostis dielsii Mulka + + +  + 

Euphorbia drummondii  +  +
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Euphorbia tannensis Bottle tree spurge + + + + + 

Lavatera plebia Hollyhock  +    

Lepidium phlebopetalum  +

Lotus cruentus  +  +

Minuria leptophylla Minnie daisy     (+) 

Nicotiana velutina Velvet tobacco     + 

Portulaca oleracea Pigweed + + + + (+) 

Rhodanthe spp.  (+) 

Rhynchosia minima  +     

Sporobolus actinocladus  + + + + + 

Tephrosia sphaerospora Mulga trefoil     (+) 

Tetragonia eremaea Desert spinach    +  

Tragus australianus  +  + +

Tribulus terrestris Caltrop +    + 

Trigonella suavissima Cooper clover +     

Tripogon loliiformis Five minute grass + +  + (+) 

Vittadinia eremea Fuzzweed   +

Zygophyllum prismatothecum  +

(+) Present in claypan and claypan fringe 

2.2.2 Terrain, soils and vegetation at dam site 

The dam associated with water supply for GD1 is in dunefield, on an interdune with brown massive 
sandy clay exposures in claypans and elsewhere a veneer from a few centimetres to 1-2m of clayey 
sand.  The current proposed centre of the dam is in a claypan (Figures 8, 9).  The pan is subject to 
relatively frequent inundation, including some road runoff, and several wet-area species are 
present, including nardoo (Marsilea spp., Table 1). 

Ground cover on the clayey sand veneer is shortgrass and short-lived perennial dwarf shrubs, 
primarily Aristida contorta, Enneapogon avenaceus and Sclerolaena diacantha, with cover about 
15%. On sandy rises immediately south of the claypan (Figure 8) is mixed low woodland of 
whitewood, beefwood, hopbush and bauhinia, to 4-5m with about 5% cover.  Elsewhere around the 
dam, trees and tall shrubs are mainly whitewood with some hopbush, scattered with a cover 1-2%.  
Adjoining dune slopes carry whitewood, with Aristida holathera prominent in the ground cover. 

The dam can be fitted without impact on the main areas of tree cover.  If the claypan is not useable, 
the dam can be shifted north in the swale: while this will entail more earthmoving to remove the 
sand veneer, it would not result in loss of more than a few whitewood individuals. 

2.2.3 Terrain, soils and vegetation at GDMW1 

The monitoring well at CDMW1 is on a floodout, of pale brown clay loam over clay with surface 
cracking.  The area proposed for drilling is slightly higher than much of its surrounds, the latter 
showing gilgai formation with a degree of soil heaving.  Nevertheless the well site is subject to 
inundation: the vegetation indicates that inundation will be of moderate frequency but short 
residency on the marginally higher ground, with longer residence times in gilgais.  The vegetation 
on the wellsite (Figure 8) is largely ephemeral grassland (Enneapogon avenaceus, Tripogon 
loliiformis) or short-lived perennial dwarf shrubs (Sclerolaena ventricosa), but with perennial 
neverfail grasses also present, and small sedges, especially Cyperus squarrosa and Cyperus bifax. 
Cover was about 20% at time of inspection, relatively high for the state of growth in pastures. 

Shallow sandy gutters cross the floodout, and are more densely vegetated, giving part of the 
distinctive signature to unit 3.2 in Figure 2.  Gutters and sandy floodout  have a shrub to tall shrub 
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cover, with common larger shrubs hopbush, prickly wattle, sandhill wattle, limestone and grey 
cassias, and low shrubs especially Lechenaultia divaricata. 

Access to GDMW1 is over long gibber slopes (Figure 11), with soils, vegetation and risks effectively 
as for GD1 or GDMW3.  It is possible to reach GDMW1 over 2% or less slopes with care in final 
route selection; with highest risks being on the footslopes nearest the floodout. 

2.2.4 Terrain, soils and vegetation at GDMW2 

GDMW2 is in a sandy clay swale approaching the slipface of a red dune.  The higher part of the 
swale (Figure 12) is a light sandy clay with a more-or-less continuous cover of grasses, particularly 
Enneapogon avenaceus and the perennial neverfail Eragrostis xerophila. Lower parts of the swale 
have numerous scalds, with areas of mitchell grass growing with Sclerolaena divaricata in run-on 
basins.  Species at the site are listed in Table 1.   

The immediately adjoining dune has a tall shrubland of whitewood  and hopbush along its base, 
with cover around 10% (Figure 12).  

2.2.5 Terrain, soils and vegetation at GDMW3 

GDMW3 (Figure 13) is on the footslope of a long, sloping tableland. The site itself has a slope of 
about 1%.  Soils are friable loams over clay normally associated with the gibber areas, but the 
actual gibber pavement is highly variable, with poorly developed large gilgai areas with under 10% 
of gibber cover.  The main vegetation cover is ephemeral grass (Tripogon loliiformis) or short-lived 
perennial bindyi, primarily Sclerolaena divaricata and Sclerolaena ventricosa. Other species are 
listed in Table 1.  There are no trees or tall shrubs. 

The best access to the site would appear to be via the rehabilitated seismic track 83-NCS, which for 
almost all of its run follows a very long slope at between 1% and 2%, over most of which vegetation 
is equivalent to that at GD1 (Plate 14). 

3. BIOLOGICAL SIGNIFICANCE 

3.1 Biophysical significance and sensitivity 

Generally, there are no specific characteristics indicating particular conservation significance at any 
of the drilling sites, the damsite or along the access. There are constraints, discussed 
subsequently, which require care in construction and drilling, and in subsequent maintenance or 
rehabilitation.  There are two general issues: 

• The GD1 well in particular is at the junction of two quite distinct land units and land systems, and 
that this itself may result in a higher local biodiversity than would normally be the case.   

• The GDMW1 well is in a floodout and will need both care in timing and provision to avoid 
downstream impacts 

Nevertheless, biophysical impact significance and mitigation in this area is basically a matter of 
"good housekeeping" and conformity with licence requirements, not to do with any single aspect of 
the biophysical environment in particular. 

3.2 Absence of rare species 

Field inspection uncovered no species listed in the schedules of either the SA National Parks and 
Wildlife Act 1972 or the Environment Protection and Biodiversity Conservation Act 1999.  Current 
searches have not found prior records to date. However, attention is drawn to the presence of 
bloodwoods (Eucalyptus centralis) in the drainage terminus a short way south of GD1.  This species 
at his point is almost at its southernmost limit, and there is the potential for other species, not 
evident at the time of survey, to also be present at limits of distribution.  The drainage terminus 
should therefore be regarded as sensitive, and avoided in operations, even though the vegetation 
and habitat is not sufficiently distinctive to suggest potential for presence of rare or threatened 
species. 
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Fauna over most of the area, including the GD1 wellsite, can be expected to be typical of the 
Merninie and Strzelecki Land Systems, as outlined in Marree Soil Conservation Board (1997), as 
there is no unusual habitat characteristics in the immediate area. 

4. RISKS ARISING FROM PROPOSED ACTIVITIES 

4.1 General risks and responses 

Table 2 summarises possible biophysical risks, their avoidance or amelioration, and suggested 
environmental objectives to be pursued during operations.  

Disturbance of soil surfaces, particularly the removal of gibber pavement, during construction has 
the potential to initiate accelerated erosion.  In the case of gibber slopes >2%, this may be 
irreversible. 

Access track and wellsite construction will result in at least temporary local destruction of vegetation 
and faunal habitat on the access and at all wellsites.  The dam represents a potentially permanent 
impact, if it stays in use after the conclusion of drilling and testing. 

There will be a high visual impact of operations, given the proximity to the new Strzelecki Track. 

Spills, particularly refuelling spills, can contaminate soil and in the medium-term prevent the re-
establishment of vegetation on the spill area.  

There will be an issue with the relatively deep dam and cattle, which will hang on the water and 
attempt to use the dam.  GD1 and the dam are in an area of apparently moderate to high levels of 
grazing. 

4.2 Specific constraints, risks and responses 

4.2.1 GD1 Wellsite, associated water storage dam, and access 

The GD1 wellsite will require a level and firm pad for the rig and camp, with a combined total area 
of about 1.5 ha. There exists (Figure 3) an almost level 330m x 150m area bounded to the west by 
the new Strzelecki Track ("Dillon's Highway"), the north by a Transport SA borrow pit, and the south 
and west by 4%-7% short slopes into drainage.  This level area will provide a level and firm pad for 
much of the intended use by simply rolling the gibber pavement.  The consolidated clayed surface 
needed for supporting intensive and heavy use can use either borrow from the drilling sump, or 
borrow from the immediately adjacent borrow pit.  No new source of borrow need be developed. 

Pad development must stay on the level area: the ease of initiating accelerated and irreversible 
erosion on the short 4-7% slopes south and east is well illustrated by that resulting from Strzelecki 
Track spur drains (Figure 6).  As well, the lignum swamp immediately south of the gibber (Figure 7), 
and the small creekline feeding it, have as their catchment several square kilometres of the gibber 
slopes and tableland.  They thus present  a flooding hazard, as well as the potential impact risks 
from the project on biodiversity and water quality. 

Access to site presents little difficulty, at most 50-100m of access from the new Strzelecki Track. 

Similarly, the associated storage dam will be within 150m of the new Strzelecki Track, sharing a 
common swale accessible without dune crossing. Only a lightly graded track will be necessary to 
define access for construction vehicles and subsequent use.  The major constraints on the damsite 
are minimising the loss of mature trees, particularly the block of whitewood, beefwood and bean 
tree (bauhinia) south and west of the proposed site and visible in the background of Figures 8 and 
9.  

4.2.2 GDMW1 Wellsite and access 

The monitoring well at GDMW1 is constrained by both the landform it is in and the access to it.  The 
wellsite is in a level floodout without defined channels other than very shallow (30cm) sandy gutters  
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(Figure 10).  The floodout drains most of the gibber lands west of the new Strzelecki Track, with 
some further catchment to the east.  The site is prone to frequent inundation, evidenced not only by 
the landform but also by the frequency of small sedges in the generally grassy cover.  It is likely that 
inundation would be shallow, but rapid in onset and of short duration.  The rapid onset will be 
particularly pronounced given the rapidity of run-off in heavy rainfall events from gibber surfaces 
upstream. 

Part of the risk of inundation may be reduced by drilling in winter, but additional precautions such as 
bunding around sumps and storage areas may be necessary to avoid downstream impacts. 

The shortest access to this well site, on floodout linked to the Strzelecki Creek floodplain, is from 
the new Strzelecki Track, descending long gibber slopes.  From a take-off point at the junction of 
the Strzelecki Track and line 83-NCS,  a long gently sloping ridge can be followed to near GDMW1 
while staying on gibber slopes usually under 2% and at the steepest, under 3% at the foot of slopes 
(Figure 11).   

Alternative routes down from the Strzelecki Track were inspected: all entailed gibber slopes at 3% 
up to 10%, with unacceptable erosion risks.  The importance of avoiding these is highlighted by 
erosion occurring on the local gas pipeline, despite extended rehabilitation works (Figure 15). 

If a rolled gibber track is used, erosion risks should be minimal on the general route indicated, 
which follows a broad summit area down onto the floodout  The floodout itself can be crossed 
without difficulty, as the surface is entirely level: a right of way should be defined for drilling crews, 
but access clearing and grading is unnecessary.  It is also undesirable, as it will result in changed 
surface flow patterns on the floodout. 

The less preferred alternative is a longer new track creation in the Strzelecki Creek floodplain, 
reached via an eroding track westward from near McLeod 1 (the track is visible in aerial 
photography in Figure 2). This alternative would require major grading and some vegetation 
removal on the floodplain, and potential re-direction of floodwaters: these risks of impact are 
considerably higher than the slight-slope gibber route, and remediation only slightly less in difficulty. 

4.2.3 GDMW2 Wellsite and access 

The GDMW2 monitoring well is on relatively level ground in a swale which intersects the new 
Strzelecki track, with clayey sands and sandy clay substrates. Only minor pad works should be 
needed for monitor well drilling operations, and the substrate permits use of a graded access 
without the need for introducing borrow materials, provided active rehabilitation is applied on 
completion of activities.  Drilling should not require removal of perennial trees and shrubs: the 
proposed drilling area has a cover of Enneapogon and neverfail shortgrasses only.  There is a low-
lying portion of the swale nearby, subject to frequent short-duration inundation. This shallow basin 
should be avoided in establishing access. 

4.2.4 GDMW3 Wellsite and access 

The GDMW3 wellsite is on level gibber, for which rolling is the only treatment needed for waterwell 
drilling. The actual drilling area would be best placed on less-vegetated areas, with a denser gibber 
cover, than on the better-vegetated areas visible in Figure 13: the latter may heave when wet and 
may present bogging problems. The most appropriate access to the wellsite would appear to be the 
rehabilitated 83-NCS seismic line (Figure 14).  Rolling this line should provide an adequate track for 
immediate requirements. Some portions of the line may require imported borrow material to prevent 
collapse of the surface under traffic, but judicious use of a water truck should limit this problem. 

On such a basis, the main constraint is weather: this wellsite and line should not be used if wet, and 
must be allowed to largely dry out before running vehicles, to avoid major rutting and the necessary 
rehabilitation works which would then be needed.  Chances of initiating accelerated erosion are 
slight because of the very gentle slope over almost all the area. 
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4.2.5 Stock 

The area about GD1 is at least moderately used by stock.  The dam may need fencing to prevent 
miring or drowning: stock will certainly hang near it and additional stock water might be necessary.  
The issue should be resolved in consultation with the pastoral leaseholders. 

4.2.6 Visual impacts, third-party use 

There is no way of avoiding major visual impact given the siting of GD1, which also controls the 
siting of the dam and monitoring wells.  GD1, the dam, and GDMW2 will all be immediately obvious 
from the Strzelecki Track, with no means at all available for hiding them.  We suggest that the 
situation be turned around into an interpretative exercise, with appropriate signage provided. 

Third-party use of access, particularly to the remote GDMW1 and GDMW3 monitoring wells, has 
potential for adding to soil and vegetation impacts, public risk issues aside. Signage should be 
provided at intersections with the public road. 

4.2.7 Borrow 

Obtaining borrow presents no constraints, given the proximity of an existing and operational borrow 
pit adjoining GD1. 

4.2.8 Pad construction and during operations 

Drilling and camp pads generally will be rolled gibber, other than at GDMW2 where the clayey sand 
and sandy clay permits grading with simple subsequent rehabilitation.  Outlines should be irregular 
or curved to minimise later visual contrasts.  Part at least of the GD1 pad will require a clayed 
surface free of stone. Clay from the drill sump can be used for such a surface, or from the adjoining 
borrow pit. The following should be undertaken to minimise impact and assist subsequent 
remediation.   

• Minimise pad sizes for the GDMW monitoring wells. Roll rather than scrape: where scraping is 
necessary, stockpile the scraped material for re-spreading at the end of drilling. 

• Provide low bunding around GDMW1 wellsite to divert flash-flooding during operations. 

• Do not cut gibber areas, but use fill where major load-bearing operations are needed and 
where levels need to be rectified. 

• For the GD1 sump, subsidiary pits and load bearing surfaces which must be stone free, scrape 
and stockpile the gibber mantle and its associated surface soil and plant debris for later 
rehabilitation.   

• When constructing bunds, loading ramps etc on gibber surfaces, use fill rather than cutting the 
gibber pavement. 

In the event of spills on gibber surfaces, the spills can be left to self-clean rather than risk 
disturbance of gibbers. 
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Table 2: Risks, impacts and management in relation to terrain, landcover, landscape and landuse

Possible impact Main sources of risk Avoidance, management, mitigation Environmental objective

Physical damage to soils,
vegetation and habitat

Access and pad
construction; natural limits
on rehabilitation

Use of existing access; rolled new access and pad development on gibber surfaces Minimise disturbance to
vegetation and habitat

Accelerated soil erosion.

Potential start-up of long term
irreversible erosion on gibber slopes
>2%

Access and pad construction Construction of GD1 pad on almost level ground, Run-on diverted. Rolling of most of pad area
rather than scraping, cut or fill. Gibber and surface loam held for later re-spreading where
scraped gibber surfaces are created (eg for sump). Access rolled with minimal scraping,
alternatively temporarily formed using nearby borrow material.

Access to GDMW1 via rolled gibber following very gentle slopes as indicated. Access to
GDMW2 along former seismic line, rolled.

Minimise soil impacts

Minimise disturbance to gibber
surfaces

Disturbance to rare, endangered,
vulnerable species

Access and pad
construction, near-surface
water bores, dam
construction

No such species known to be present; if present, then most likely to be on floodplain and in
swamp areas, which can be avoided. Tree areas can be avoided in constructing dam.

Avoid disturbance to rare,
endangered, vulnerable species

Establishment of further alien
species in the locality

Importation on vehicles Requirement for contractor/other vehicles to be clean prior to entering district Prevent introduction of pest
plants

Development impacting high
biological or wilderness value areas

Access, pad and dam
construction

Area does not possess special biological/wilderness value Avoid impacts on high biological
value or wilderness value areas

Visual impacts through obtrusive
access and pad development
and/or visible long-term persistence
of pad and access.

Access, pad and dam
construction

GD1 especially and its dam, and also GDMW2, will be highly visible to visitors. There is no
means of avoiding this if GD1 is to be drilled where indicated.

Minimise visual impacts

Interference with stock No risk anticipated GD1, the dam and GDMW1 all appear to be in an area of moderate stock use, and some
interference with stock is likely. Fencing of the dam may be necessary to avoid bogging of
cattle.

Minimise adverse impact on
livestock
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5. REHABILITATION 

Rehabilitation should be commenced as soon as possible after completion of drilling and tests, if it is 
intended to abandon the wells and facilities 

For the damsite, we are unaware of whether it would be usable for pastoral purposes.  If not, and if not 
required for subsequent operations at the GD1 well, the walls should be collapsed and the dam area 
levelled; with the outlines blurred and some direct seeding applied.  The intent should be to return in to 
a general similarity to the rest of the swale it is in, especially as this construct would otherwise remain 
highly visible from the new Strzelecki Track. 

At GD1, after all pits have been filled and ancillary earth structures levelled, previously stockpiled 
gibber should be re-spread.  Provided the constraints indicated above have been avoided, this should 
result in relatively rapid regrowth and rehabilitation. 

The same applies, though on a smaller scale, for the gibber area GDMW2 and interdune GDMW3 
monitoring wellsites. 

At the GDMW1 wellsite in floodout, care should be taken to ensure that all bunds and flood-protection 
works be levelled back to grade, to avoid permanent alteration of overland flow of runoff in the area. 

Rolled gibber access to GDMW1 and GDMW2 should simply be left, and not scarified in any way, as 
this is likely to increase, rather than reduce, the chance of accelerated erosion. 

 

6. REFERENCES 

Marree Soil Conservation Board (1997)  "Marree Soil Conservation Board District Plan"  
ISBN073084203 7 
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7. FIGURES 

Figure  1.  General location of Geodynamics GD1 wellsite in relation to Innamincka Regional Reserve, 
Ramsar Wetlands and local infrastructure. (Map base: DENR Pastoral areas 1:250000, 1993) 
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Figure 2:  Local area, GD1 well, existing McLeod 1 well, measuring wells at GDMW1, GDMW2, GDMW3, and proposed damsite 

Macleod 1

GD1

Preferred
Dam

GDMW1
approx

GDMW3
approx

GDMW2
approx

1

2

3.1

3.2

2

83-NCS
line

Approx. access route
to GDMW1 on long 
gibber slopes <2%

Lignum-Coolibah
swamp with bloodwoods

Key number Land System (Marree Soil 
Conservation Board 1997)  

Landform/soils Vegetation 

1 MERNINIE Long gradual slopes of silcrete gibber (this area).  
Duplex friable sandy loam over light clay.  Highly 
dispersible.  Irreversible accelerated erosion will start 
at slopes above 2%.  Dense gibber lag on surface. 

Mitchell grass-neverfail perennial grassland with short-lived chenopod shrubs, 
especially Sclerolaena brachyptera. Effectively treeless. 

2 STRZELECKI (DELLA) Dunefield.  Red siliceous sands, semi-mobile crest (in 
this area) and semi-stable slopes.  Narrow interdunes 
with massive red sandy clays, with or without a sand 
veneer. Wider interdunes vary from similar through to 
grey self-mulching clays equivalent to those in the 
Cooper system. 

Sandhill canegrass hummock grassland on dunes. Mid-slopes and narrower 
swales with low open woodland of  whitewood, sandhill wattle, hopbush, 
needlebush.  Narrower swales with bean tree, bloodwood (this area) over short 
grasses: swampy areas with lignum, coolabah as shrubland or woodland.  
Stands of beefwood common.  Broader swales with herbland or areas of 
Eragrostis and short-lived chenopod shrubs; trees largely limited to sandy or 
swampy areas.. 

3.1 COOPER Floodplain; heavy pale grey self-mulching clays Woodland: coolibah, whitewood, spotted emubush, bean tree over lignum, old 
man saltbush, herbs 

3.2 COOPER Floodout:  red sandy clay with sand veneer, prone to 
flooding, in outwash partially dammed by Holocene 
sand rise.  Numerous shallow gutters.  Prone to 
ephemeral flooding 

Short grass cover (Enneapogon, Aristida, perennial Eragrostis spp.)  with flat 
sedge and areas of tree or tall shrub cover: beefwood, sandhill wattle, prickly 
wattle, spotted emubush. 
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Figure 3.  Field sketch of wellsite, at boundary of gibber (Merninie) and dunefield (Strzelecki). 
Available space on level gibber is approximately 150m by 330m. 

Figure 4.  GD1 wellsite looking north to new Strzelecki Track.  Line across is a lateral drain. Mitchell 
grass-Sclerolaena cover on gibber.  Slopes 2% 
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Figure 5.  GD1 wellsite looking southeast from road. Mitchell grass-Sclerolaena cover on gibber.  
Slopes 2%. 

Figure 6.  GD1 Wellsite eastern edge: roadway spur drain erosion on 4% slope. 
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Figure 7.  Lignum (Muehlenbeckia florulenta) and coolibah (Eucalyptus coolabah) swamp in swale 
immediately south of GD1 site area. Bloodwood (E. centralis) also present (lower trees). 

Figure 8.  Proposed dam area.  Exposed massive clays in claypan in foreground, sand veneer on 
clays in background with shortgrasses (Enneapogon and Eragrostis spp), beefwood, whitewood. 

Figure 9.  Claypan in proposed dam area.  Woodland on sandy rise immediately south of the 
proposed dam area is a mixture of bloodwood, beefwood, whitewood and bean tree with a grassy 
understorey. 



Geodynamics Final.Doc    30/05/08            

G e o d y n a m i c s  - -  V e g e t a t i o n  a n d  l a n d f o r m   

17

Figure 10. GDMW1 measuring well location in floodout. Sandy clays subject to occasional 
inundation; Eragrostis spp and small sedges with Sclerolaena spp. Shrubs present in gutters 
(background). 

Figure 11.  Access to GDMW1 measuring well location from gibber slopes. Slopes largely under 3%. 

Figure 12.  GDMW2 measuring well location.  Sandy clay swale with Aristida, Eragrostis, Enneapogon 
spp. shortgrasses and copperburrs. 
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Figure 13. GDMW3 measuring well location.  Gilgai and drainage area on gibber tableland; 
Sclerolaena spp. and mitchell grass cover; irregular gibber cover. 

Figure 14.  Proposed access to GDMW3 measuring well: rehabilitated seismic line 83-NCS. Slopes 1-
2%.  Mitchell grass -Sclerolaena spp. cover with dense gibber. 

Figure 15.  Example of rapid and recent erosion on gibber slopes above 2%.  Gullying prograding in 
gas pipeline trench, near proposed access to GDMW1. 
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Executive Summary 
 
This document reports on a fauna survey undertaken at a proposed geothermal energy pilot 

plant site, inside Innamincka Regional Reserve, by Environmental and Biodiversity Services 

(EBS). The survey site is located at a junction of gibber plain (Mernie land system) and the 

Strzelecki dunefields (Strzelecki land system). The survey was conducted from 7th – 11th July 

2008. A number of survey techniques were used, including Elliott trapping, active searching, 

spotlighting and AnaBat detectors. Bird surveys were also undertaken and any opportunistic 

sightings of animals and their locations were noted. Pitfall trapping was not undertaken due to 

the time of year the survey was undertaken. One trapping site was installed within very close 

proximity to the proposed geothermal energy pilot plant site and a further three trapping sites 

were installed within one kilometre of the proposed geothermal energy pilot plant site. Whilst 

two of the extra trapping sites were located in different habitat to that of the geothermal 

energy pilot plant site it is possible that nearby habitat and therefore fauna species could be 

impacted. One of the trapping sites, INN002 was left open for four nights whilst the other 

three trapping sites were left open for three nights. 

 

Four mammal species were detected within the geothermal energy pilot plant trapping site 

(INN001) including the introduced House Mouse (Mus musculus), Rabbits (Oryctolagus 

cuniculus), Fox (Vulpes vulpes) and Dingo / dog (Canis lupus dingo / familiaris). A further two 

species Fat-tailed Dunnart (Sminthopsis crassicaudata) and Stripe-faced Dunnart 

(Sminthopsis macroura) were captured in similar habitat at site INN004. Anabat recordings 

from site INN002 identified the presence of three bat species including Gould’s Wattled Bat 

(Chalinolobus gouldii), Little Broad-nosed Bat (Scoterepens greyii) and White-striped Freetail-

bat (Tadarida australis). It is possible that the Southern Free-tail Bat (Mormopterus sp. 3) is 

present within the survey area, however, the calls of this species could not be positively 

identified. No mammal species of conservation significance were observed or detected during 

the survey. 

 

One reptile species, Bynoe’s Gecko (Heteronotia binoei) was detected at site INN001. A 

further three reptile and one amphibian species were detected during the survey period at 

trapping sites INN002, INN003 and INN004. Generally the reptile activity was low due to the 

time of the year and the cold conditions experienced over the survey period. Painted Dragon 

(Ctenophorus pictus), Tree Dtella (Gehyra variegata), Eastern Desert Ctenotus (Ctenotus 

regius) and Bynoe’s Gecko (Heteronotia binoei) were all located whilst active searching. One 

Trilling Frog (Neobatrachus centralis) was detected whilst spotlighting. No conservation 

significant reptile or amphibian species were observed or detected. 

 

Six bird species and fourteen individuals were observed at site INN001 during the survey 

period. The most abundant species were Variegated Fairy-wren (Malalurus leucopterus 
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leuconotus) (4 individuals), Australian Magpie (Gymnorhina tibicen) (3 individuals) and 

Yellow-throated minor (Manorina flavigula) (3 individuals). A further twenty-three bird species 

and 224 individuals were detected at trapping sites INN002, INN003 and INN004. The most 

abundant species were the Variegated Fairy-wren (Malalurus leucopterus leuconotus), Little 

corella (Cacatua sanguinea), Black Kite (Milvus migrans) and Crested Pigeon (Ocyphaps 

lophotes). The least abundant species were the Black Falcon (Falco subniger), Whistling Kite 

(Haliastur sphenurus), Orange Chat (Ephthianura aurifrons) and Red-capped Robin (Petrocia 

goodenovii). One bird species of state conservation significance (listed under the National 

Parks and Wildlife Act 1972) was recorded at site INN004. Four Black-breasted Buzzards 

(Hamirostra sphenurus) were recorded flying high over the site. Six Chestnut-crowned 

Babblers (Pomatostomus ruficeps) were detected at trapping site INN002 with the species 

considered be uncommon across the state. 

 

Several recommendations have been made to mitigate the potential impacts, including 

maintaining vegetation clearance and disturbance to a minimum, implementing exotic species 

management programs if needed, minimisation of dust levels and artificial watering points, 

reducing speed limits along access tracks, turning off lights and machinery when not required 

and undertaking staff training sessions to promote the awareness of fauna and their habitat.  
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1.0 Introduction 
 

Environmental and Biodiversity Services (EBS) undertook a fauna survey at a proposed 

geothermal energy pilot plant site, in Innamincka Regional Reserve. The field survey was 

undertaken from 7th – 11th July, 2008. The fauna survey followed the South Australian 

Department for Environment and Heritage (SA DEH) vertebrate survey guidelines (as per 

Owens 2000) with some modifications. 

 

The objectives of the geothermal energy pilot plant site fauna survey, and report were to: 

• Review documents and databases that describe species that have been recorded in 

or in proximity to the study area; 

• Undertake a field survey to determine the fauna present and potentially present in the 

proposed pilot plant study area; 

• Produce a document detailing the findings of the survey and assess the potential 

impacts of the proposed pilot plant and its associated activities on native fauna 

species, particularly those of conservation significance; and, 

• Provide recommendations to ensure that possible impacts of the construction and 

operation of the pilot plant on fauna and vegetation are minimised.  

 

1.1 Regional context 
The proposed geothermal energy pilot plant is located in Innamincka Regional Reserve (RR). 

Innamincka RR is 13 818 km2 in size and located in the far north-east of South Australia, 

approximately 1 100 km from Adelaide. Innamincka RR is bounded to the east by the South 

Australia / Queensland border. The Township of Innamincka is located within the Reserve’s 

boundaries, but is not included as part of the Reserve. The Reserve falls within the Marree 

Soil Conservation District (Far North Region Department of Environment and Land 

Management 1993; North Region Heritage and Biodiversity 1998). Coongie Lakes National 

Park is situated inside Innamincka RR. Coongie Lakes National Park is listed as a Ramsar 

Wetland of International Significance (SAM 2008).  

 

The dominant land uses in Innamincka RR are pastoralism, tourism, petroleum and natural 

gas production. Wildlife and landscape conservation, and the conservation of historic 

structures, is also a key purpose of the Reserve. Innamincka has been declared a State 

Heritage Area (Morton et al. 1995); the Reserve has been grazed since the 1870s and is 

leased and managed by Kidman and Co. Pastoral Company. The area is significant to 

Aboriginal people of the Yandruwandha, Yarrawarka and Dieri groups (North Region Heritage 

and Biodiversity 1998). 

Innamincka RR is located in the Channel Country Bioregion, which encompasses 

approximately 284 700 km2 in South Australia, Queensland, the Northern Territory and New 
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South Wales. The Channel Country Bioregion is named as such because of the extensive 

network of braided flood and alluvial plains of the Georgina, Eyre, Cooper, Bulloo and 

Diamantina Rivers and Creeks. These braided plains are surrounded by gibber plains, sand 

dunes and ranges. The Bioregion is located in the Eromanga Basin, which contains major oil 

and natural gas deposits. The main land uses in this Bioregion, include pastoralism (cattle 

grazing), conservation, and crown land. The main cause of degradation is over-grazing by 

stock; however, a number of pest species such as Rabbits (Oryctolagus cuniculus), Camels 

(Camelus dromedarius), Pigs (Sus scrofa), Goats (Capra hircus), Foxes (Vulpes vulpes), and 

feral Cats (Felis catus) are also present (Australian Natural Resources Atlas 2007).  

1.2 Climate 
As animal abundance can be affected by climatic conditions, an assessment of general 

climatic conditions for Innamincka has been undertaken. Data were obtained from the nearest 

Bureau of Meteorology weather station at Moomba Airport. Data obtained from the Moomba 

Airport weather station indicate that the average maximum temperature for the region is 

37.4°C in January (summer) and the lowest 6.3°C in July (winter). The highest mean rainfall 

(40.0 mm) also occurs in January and the lowest rainfall (8.6 mm) falls in August. Monthly 

rainfall was relatively low during the 12 months prior to the survey, with the exception of June, 

when 24.2 mm was recorded. In the 12 months prior to the survey, the region had 

experienced a total of 46.4 mm, which is below the average rainfall of 205.9 mm usually 

experienced during those months (Figure 1). Weather conditions during the July 2008 survey 

were cool to mild. The average daytime temperature was 17°C, the overnight minimum 

average was 6°C (Table 1). No rainfall was recorded during the survey period. 

 

Table 1. Weather data for the period 7th – 11th July 2008, obtained from the Moomba Airport 
weather station 
 

Date Min Temp 
°C 

Max Temp 
°C 

Relative 
Humidity % 

Ave Wind 
Speed km/h 

Total 
Rainfall 
(mm) 

7/07/2008 11.1 16.4 34 WSW 31 0 

8/07/2008 4.5 15.1 39 SSW 24 0 

9/07/2008 2.5 16.6 39 SW 12 0 

10/07/2008 4.0 19.5 28 W 27 0 

11/07/2008 7.7 16.5 39 SE 21 0 
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Fig. 1. Monthly rainfall at Innamincka Regional Reserve for the past 12 months, recorded by 

the nearest weather station (Moomba Airport); mean rainfall is based on data recorded from 

1972-1999 



 

 
Innamincka geothermal energy pilot plant fauna survey 
July 2008, Version 1.0 
 

6

2.0 Methods 
 
2.1 Background research 
Background research relating to the survey area, including an assessment of the potential 

presence of conservation significant fauna species, was undertaken via a literature review 

and database searches. A database search for fauna species previously recorded in and 

around the survey area was conducted by the Department for Environment and Heritage SA 

(DEH) using the Biological Database of South Australia (BDBSA). Additionally, a ‘Protected 

Matters’ search, for species listed under the Environment Protection and Biodiversity 

Conservation Act 1999 (EPBC Act 1999), was performed to determine if species of national 

significance, or their habitat, potentially occur in the survey area.  

 

Several documents and reports pertaining to the general region were also reviewed, 

including: 

• Innamincka Regional Reserve Management Plan (1993), Department of Environment 

and Land Management, Adelaide; 

• A Review of Innamincka Regional Reserve 1988 – 1998 (1998), Department for 

Environment, Heritage, and Aboriginal Affairs, Adelaide; 

• A Biological Survey of the Stony Deserts, South Australia, 1994-1997 (1998), 

Heritage and Biodiversity Section, Department for Environment, Heritage and 

Aboriginal Affairs, Adelaide; 

• Action Plan for Australian Birds (2000), Canberra; and, 

• Vegetation, Landform and Habitat, Proposed Deep Drilling and Associated 

Development near McLeod 1 Well, Innamincka Area (2002), Fatchen Environmental 

Pty Ltd, Adelaide. 

• An Inventory of the Biological Resources of the Rangelands of South Australia 

(2003), Department for the Environment and Heritage, Adelaide. 

 
2.1 Survey 
The survey was undertaken over a five day period from July 7th – 11th 2008. A number of 

survey techniques were used to ensure a comprehensive coverage of species that occur in 

the survey area (detailed below). One fauna trapping site was installed within the geothermal 

energy pilot plant site and a further three trapping sites were installed within close proximity 

(<300 metres). In total, eight sets of 15 Elliott traps were installed. Traps were checked for 

fauna species and bait replaced (if necessary) each day in the morning and the late 

afternoon. One of the trapping sites, INN002 was left open for four nights whilst the other 

three trapping sites were left open for three nights. 

 



 

 
Innamincka geothermal energy pilot plant fauna survey 
July 2008, Version 1.0 
 

7

The trapping and fauna detection methods used during the survey were based on standard 

biological survey methodology developed by the South Australian Department for 

Environment and Heritage (refer to Owens 2000), except that no pitfall traps were installed. 

This was due to the time of year and the low probability of catching reptile species. Elliott 

traps, active searching, spotlighting and AnaBat detectors were used to detect animals. Bird 

surveys were undertaken by an ornithologist at each of the fauna trapping sites. Opportunistic 

sightings of fauna species and their locations were also noted.  

 

The survey was conducted under the following licences and permits: 

• Scientific Research Permit No. Y25532 -1 (Department for Environment and Heritage) 

• Wildlife Ethics Committee Permit No. 5/2006 (Wildlife Ethics Committee) 

• Scientific Licence No. 158 (Animal Welfare, National Parks and Wildlife SA) 

 

2.2 Survey techniques 
Elliott traps 
Elliotts are small aluminium traps approximately 330 mm long, 100 mm high and 90 mm wide.  

Each Elliott trap line consisted of 15 traps spaced at approximately 10 m apart. A small bolus 

of peanut butter, rolled oats and linseed oil was placed in all Elliott traps as bait. Elliott traps 

were left open day and night. 

 

AnaBat Detectors  
An AnaBat detector was used to record bat calls. This detector was located at site INN002, 

with four nights of recording being undertaken overall. The detector recorded bat calls from 

early evening until early the following morning. Although AnaBat recordings can be used to 

determine what species are present in an area they cannot be used to quantify bat numbers. 

All Anabat recordings are identified by Terry Reardon (SA Museum).  

 

Bird survey 
Bird species diversity and abundance was assessed at the fauna trapping sites. Bird surveys 

at the trapping sites consisted of a combination of slow walking and occasional stopping. All 

species seen or heard during these surveys were recorded. Opportunistic observations of bird 

species were also noted.  

 
Active searching 
Active searching (during the day) was used as an additional method to locate animals by 

looking for them underneath shrubs, in holes and under leaf litter, and searching for tracks. In 

particular, areas were searched for Hopping Mouse (Notomys spp.) tracks and Kowari 

(Dasyuroides byrnei) burrows. 
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Spotlighting 
Spotlighting, both on foot (with handheld spotlights) and from the car, was undertaken for 

three nights at and within close proximity to the fauna trapping sites. All species detected 

were recorded. Spotlighting was undertaken in the first two hours after sunset.  

 

Opportunistic observations 

Opportunistic observations are chance sightings of fauna species, which are not premeditated 

through trap captures or active searching. Opportunistic observations of all fauna observed in 

the survey area were noted and their location recorded with a GPS unit. 

 

Specimen identification 
Each animal caught in a trap or observed when actively searching was, where possible, 

identified at the point of capture. If the animal could be identified to species level it was 

marked and released immediately. As a requirement of the survey’s Scientific Permit, voucher 

specimens were taken for some fauna species captured. For those animals which were 

euthanized, a liver sample was taken and the carcass placed in formalin (for mammals) or 

setting trays (reptiles). At the culmination of the field survey, voucher specimens were taken 

to the South Australian Museum to confirm identification and to provide the museum with 

valuable biological data. 
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3.0 Results 
 
3.1 Trapping site descriptions 
The four trapping sites were situated in three habitat types: Astrebla pectinata (Mitchell 

Grass) open grassland / gibber plain (geothermal energy pilot plant), Muehlenbeckia 

florulenta (Lignum) / Chenopodium auricomum (Queensland Bluebush) shrubland / Flood 

plain / intermittent wet area and Zygochloa paradoxa (Sandhill Canegrass) hummock 

grassland / sand dunes (Table 2). Figure 3 indicates the location of each trapping site for the 

geothermal energy pilot plant fauna survey. Photos of each trapping site are provided in 

Appendix 1. 

 

INN001 and INN004 
Both trapping sites INN001 and INN004 were located in Astrebla pectinata (Mitchell Grass) 

open grassland over gibber. Common flora species include Mitchell Grass, Salsola kali 

(Buckbush), Sclerolaena sp. (Bindyi), Atriplex sp. (Saltbush), Eragrostis setifolia (Neverfail), 

Eragrostis dielsii (Lovegrass), Sporobolus actinocladus (Katoora), Panicum decompositum 

(Native Panic) and Zygophyllum howittii (Clasping Twinleaf). Sites INN001 and INN002 lack 

gilgais and shrub or tree cover.  

 

INN002 
Trapping site INN002 is located approximately 250 metres south of the geothermal energy 

pilot plant trapping site (INN001) in a Muehlenbeckia florulenta (Lignum) / Chenopodium 

auricomum (Queensland Bluebush) shrubland associated with a flood plain / intermittent wet 

area. Common flora species include Lignum, Queensland Bluebush, Eucalyptus coolabah 

(Coolabah) and Cullen australasicum (Tall Verbine). Corymbia terminalis (Bloodwood) was 

also present as an emergent species. Several large pools of water were present at the time 

of the survey. 

 

INN003 
Trapping site INN003 is located approximately 380 metres south east of the the geothermal 

energy pilot plant trapping site (INN001) in a Zygochloa paradoxa (Sandhill Canegrass) 

hummock grassland associated with sand dunes. Sandhill Canegrass is common on the 

dune crests, common flora species associated with the dune swales are Atalaya hemiglauca 

(Whitewood), Crotalaria cunninghamii (Regal Birdflower), Crotalaria eremaea ssp. strehlowii 

(Rattlepod), Salsola kali (Buckbush), Tribulus hystrix (Sandhill Puncture Vine) and Triodia 

basedowii (Lobed Spinifex).  
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Table 2. Site locations and associated habitat at each fauna trapping site 
 

Site Name Zone Easting Northing Vegetation 
Association Landform 

INN001 54J 475770 6922937 
Astrebla pectinata 
(Mitchell Grass) open 
grassland 

Gibber plain 

INN002 54J 475815 6922652 

Muehlenbeckia 
florulenta (Lignum) / 
Chenopodium 
auricomum 
(Queensland 
Bluebush) shrubland 

Flood plain / 
intermittent wet 
area 

INN003 54J 476072 6922617 
Zygochloa paradoxa 
(Sandhill Canegrass) 
hummock grassland 

Sand dunes 

INN004 54J 475884 6923724 
Astrebla pectinata 
(Mitchell Grass) open 
grassland 

Gibber plain 

 
 
3.2 Trapping effort 
Each Elliott trap line was left open for three nights with the exception of INN002 which was 

left open for four nights. Spotlighting was undertaken at the fauna trapping sites when 

weather conditions permitted. The survey area was actively searched during the day. The 

AnaBat detector was set for four nights and each fauna trapping was surveyed for birds for in 

the morning and in the afternoon (7.5 hours in total) (Table 3). 

 

Table 3. Trapping and survey effort for the geothermal energy pilot plant fauna survey, July 
2008 
 

Elliott traps 
Site 

Nights Trap 
nights 

Spotlighting 
hours 

Day 
search 
hours 

Bat 
detector 
nights 

Bird 
survey 
hours 

INN001 3 45 1 2 0 1.5 

INN002 4 120 1 2 4 3 

INN003 3 135 4 4 0 1.5 

INN004 3 90 1 2 0 1.5 

Total 13 390 7 10 4 7.5 
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Fig 2. Locations of geothermal energy pilot plant fauna trapping sites, July 2008. 

 

Fauna survey 
location



 

 
Innamincka geothermal energy pilot plant fauna survey 
July 2008, Version 1.0 
 

12

 
3.3 Mammals  
Four mammal species were detected within the geothermal energy pilot plant trapping site (INN001) 

including the introduced House Mouse (Mus musculus), Rabbit (Oryctolagus cuniculus), Fox 

(Vulpes vulpes) and Dingo / dog (Canis lupus dingo / familiaris). A further two species Fat-tailed 

Dunnart (Sminthopsis crassicaudata) and Stripe-faced Dunnart (Sminthopsis macroura) were 

captured in similar habitat at site INN004.  

 

Anabat recordings from site INN002 identified the presence of three bat species including Gould’s 

Wattled Bat (Chalinolobus gouldii), Little Broad-nosed Bat (Scoterepens greyii) and White-striped 

Freetail-bat (Tadarida australis). It is possible that the Southern Free-tail Bat (Mormopterus sp. 3) is 

present within the survey area, however, the calls of this species could not be positively identified. 

Example calls of each bat species are provided in Appendix 3. 

 

The most commonly recorded species across all four trapping sites was the House Mouse (Mus 

musculus) with 34 individuals captured. The least commonly detected species, with each only being 

captured once at the trapping sites, were the Fat-tailed Dunnart (Sminthopsis crassicaudata) and 

Stripe-faced Dunnart (Sminthopsis macroura). No mammal species of conservation significance 

were observed or detected.  

 
Table 4. Mammals detected during the fauna survey, July 2008 
 

Species Name Common Name 

IN
N

00
1 

IN
N

00
2 

IN
N

00
3 

IN
N

00
4 

To
ta

l 

*Oryctolagus cuniculus Rabbit Sc / Di 7 
Sc / Di Sc / Di Sc 7 

*Mus musculus House Mouse 2 9 23  34 

*Vulpes vulpes Fox Tr 1 
Tr Tr  1 

Canis lupis dingo / familiaris Dingo / Dog Tr Tr Tr   
Chalinolobus gouldii Gould’s Wattled Bat  A    
Mormopterus sp3 or  

Chalinolobus gouldii? Southern Free-tail Bat  A?    

Scoterepens greyii Little Broad-nosed Bat  A    
Sminthopsis crassicaudata Fat-tailed Dunnart    1 1 
Sminthopsis macroura Stripe-faced Dunnart    1 1 

Tadarida australis White-striped Freetail-
bat  A    

Total site observations 2 16 23 2 44 
Total species for site 4 7 4 3 9 

Key 
*Exotic species; Sc = scat, species counted only, not abundance; Di = digging, species counted only, not 
abundance; Tr = tracks, species counted only, not abundance A = AnaBat confident identification; A? = AnaBat 
probable identification 
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3.4 Reptiles and amphibians 
One reptile species, Bynoe’s Gecko (Heteronotia binoei) was detected at site INN001 whilst a 

further three reptile and one amphibian species were detected during the survey period at 

trapping sites INN002, INN003 and INN004. Generally the reptile activity was very low due to 

the time of the year and the cold conditions experienced during the survey period. Painted 

Dragon (Ctenophorus pictus), Tree Dtella (Gehyra variegata), Eastern Desert Ctenotus 

(Ctenotus regius) and Bynoe’s Gecko (Heteronotia binoei) were all located whilst active 

searching. One Trilling Frog (Neobatrachus centralis) was detected whilst spotlighting.  

 

INN003 had the highest reptile / amphibian abundance with 6 individuals detected. No reptile 

or amphibian species of conservation significance were observed or detected. 

 

 

Table 5. Reptiles and amphibians detected during fauna survey, July 2008  
 

Species Name Common Name 

IN
N

00
1 

IN
N

00
2 

IN
N

00
3 

IN
N

00
4 

To
ta

l 

Ctenophorus pictus Painted Dragon   2  2 
Ctenotus regius Eastern Desert Ctenotus   1  1 
Gehyra variegata Tree Dtella   2  2 
Heteronotia binoei Bynoe's Gecko 1    1 
Neobatrachus centralis Trilling Frog   1  1 

Total observations for site 1 0 6 0 7 
Total species for site 1 0 4 0 5 

 
 



 

 
Innamincka geothermal energy pilot plant fauna survey 
July 2008, Version 1.0 
 

14

3.5 Birds 

Six bird species and fourteen individuals were observed at site INN001 during the survey 

period. The most abundant species were Variegated Fairy-wren (Malalurus leucopterus 

leuconotus) (4 individuals), Australian Magpie (Gymnorhina tibicen) (3 individuals) and 

Yellow-throated minor (Manorina flavigula) (3 individuals). A further twenty-three bird species 

and 224 individuals were detected at trapping sites INN002, INN003 and INN004. The most 

abundant species were the Variegated Fairy-wren (Malalurus leucopterus leuconotus), Little 

corella (Cacatua sanguinea), Black Kite (Milvus migrans) and Crested Pigeon (Ocyphaps 

lophotes). The least abundant species were the Black Falcon (Falco subniger), Whistling Kite 

(Haliastur sphenurus), Orange Chat (Ephthianura aurifrons) and Red-capped Robin (Petrocia 

goodenovii).  

 

One bird species of state conservation significance (listed under the National Parks and 

Wildlife Act 1972) was recorded at site INN004. Four Black-breasted Buzzards (Hamirostra 

sphenurus) were recorded flying high over the site. Six Chestnut-crowned Babbler’s 

(Pomatostomus ruficeps) were recorded at trapping site INN002. This species is considered 

to be uncommon within South Australia (Carpenter and Reid 2000), however, this 

conservation rating is not formally recognized under the National Parks and Wildlife Act 1972.  

 

Trapping site INN002 had the highest bird species diversity and abundance with 133 

individuals and 18 species detected.  
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Table 6. Birds detected during the fauna survey, July 2008 
 

Cons. 
Rating 

Species Name Common Name 
AUS SA 

INN 
001 

INN 
002 

INN 
003 

INN 
004 

TO
TA

L 

Acanthiza uropygialis Chestnut-rumped 
Thornbill     2  2 

Aquila audax Wedge-tailed Eagle    2   2 

Artamus cinereus Black-faced 
Woodswallow     6  6 

Cacatua roseicapilla Galah    7   7 
Cacatua sanguinea Little Corella    25   25 
Cinclosoma cinnamomeum Cinnamon Quail-thrush     1 2 3 
Corvus coronoides Australian Raven    2 1  3 
Elseyornis cinctus Red-kneed Dotterel     4  4 
Elseyornis melanops Black-fronted Dotterel    2   2 
Ephthianura aurifrons Orange Chat     2  2 
Falco cenchroides Nankeen Kestrel    3 1  4 
Falco subniger Black Falcon     1  1 
Gallinula ventralis Black-tailed Native-hen    3 8  11 
Gymnorhina tibicen Australian Magpie   3 5   8 
Haliastur sphenurus Whistling Kite     1  1 
Hamirostra sphenurus Black-breasted Buzzard  R    4 4 
Hirundo ariel Fairy Martin     8  8 
Malacorhynchus membranaceus Pink-eared Duck    5   5 
Malurus leucopterus leuconotus Variegated Fairy-wren   4 17 15  36 
Manorina flavigula Yellow-throated Miner   3 6   9 
Milvus migrans Black Kite   1 1  30 32 
Northiella haematogaster Blue Bonnet    4   4 
Ocyphaps lophotes Crested Pigeon   1 29   30 
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Cons. 
Rating 

Species Name Common Name 
AUS SA 

INN 
001 

INN 
002 

INN 
003 

INN 
004 

TO
TA

L 

Petrocia goodenovii Red-capped Robin     2  2 

Pomatostomus ruficeps Chestnut-crowned 
Babbler  U  6   6 

Psophodes cristatus Chirruping Wedgebill    2   2 
Rhipidura leucophrys Willie Wagtail     2  2 
Taeniopygia guttata Zebra Finch    12   12 
Vanellus miles Masked Lapwing   2 2 1  5 

Total observations   14 133 55 36 238 
Total species    6 18 15 3 29 
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3.5 Protected Matters and BDBSA search results 
Eight species of national significance (Vulnerable and/or a Migratory or Marine species), 

which may use habitat at the study area, were identified using the EPBC Protected Matters 

Search Tool (Table 7). One of these species, the Dusky Hopping Mouse (Notomys fuscus), 

has previously been observed in proximity to the study area (Table 8). Two individuals have 

been trapped in different locations, one approximately 9.5 kilometres north and one 8.5 

kilometres south east of the geothermal energy pilot plant (BDBSA, 2008). Those species 

listed as marine and/or migratory species are unlikely to be affected as they would not be 

reliant on habitat directly within the survey area. Twenty-four species of conservation 

significance (one with both a state and national rating) have been recorded in the vicinity of 

the study area, based on records obtained from the BDBSA (Table 8). A further 28 species of 

conservation significance (six with a national rating) have been recorded in the Channel 

Country Bioregion (Table 9). 

.
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Table 7. Species that may use the survey area based on the Protected Matters Search results (DEH 2008) 
 

Conservation 
Status Class Species Name Common Name Type of presence 
Aus SA 

AVES Amytornis barbatus barbatus Grey Grasswren Species or species habitat may occur 
within the area VU R 

AVES Apus pacificus  Fork-tailed Swift Species or species habitat may occur 
within the area 

Mi, **Lis 
  

AVES Ardea alba  Great Egret, White Egret Species or species habitat may occur 
within the area Mi, Lis  

AVES Ardea ibis  Cattle Egret Species or species habitat may occur 
within the area Mi, **Lis R 

AVES Merops ornatus Rainbow Bee-eater Species or species habitat may occur 
within the area Mi, **Lis  

AVES Rostratula australis Australian Painted Snipe Species or species habitat may occur 
within the area VU  

AVES Rostratula benghalensis s. lat. Painted Snipe Species or species habitat may occur 
within the area **Lis  

MAMMALIA Notomys fuscus Dusky Hopping Mouse Species or species habitat may occur 
within the area VU  

Key 
Regions: AUS = Australia, SA = South Australia 
Conservation ratings: R = rare, VU = vulnerable, Mi = migratory species, Lis = listed marine or wetland species, **Lis = may fly over marine areas  
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Table 8. Conservation significant species that have been recorded in proximity to the survey 
area (BDBSA, 2008) 
 

Class Name Conservation 
Rating 

 
Species Name Common Name 

AUS SA 
AVES Actitis hypoleucos Common Sandpiper  R 
AVES Anhinga melanogaster Darter  R 
AVES Aprosmictus erythropterus Red-winged Parrot  R 
AVES Ardea intermedia Intermediate Egret  R 
AVES Ardeotis australis Australian Bustard  V 
AVES Biziura lobata Musk Duck  R 
AVES Cacatua leadbeateri Major Mitchell's Cockatoo  R 
AVES Egretta garzetta Little Egret  R 
AVES Elanus scriptus Letter-winged Kite  R 
AVES Falco hypoleucos Grey Falcon  R 
AVES Falco peregrinus Peregrine Falcon  R 
AVES Grantiella picta Painted Honeyeater  R 
AVES Grus rubicunda Brolga  V 
AVES Hamirostra melanosternon Black-breasted Buzzard  R 
AVES Lophoictinia isura Square-tailed Kite  E 
AVES Myiagra inquieta Restless Flycatcher  R 
AVES Ninox connivens Barking Owl  R 
AVES Oxyura australis Blue-billed Duck  R 
AVES Phaps histrionica Flock Bronzewing  R 
AVES Plegadis falcinellus Glossy Ibis  R 
AVES Podiceps cristatus Great Crested Grebe  R 
AVES Stictonetta naevosa Freckled Duck  V 
MAMMALIA Notomys fuscus Dusky Hopping-mouse VU V 
REPTILIA Emydura macquarii Macquarie Tortoise  V 
 
Key 
Regions: AUS = Australia, SA = South Australia 
Conservation ratings: E = endangered, V = vulnerable, R = rare 
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Table 9. Threatened fauna species recorded in the Channel Country Bioregion (Neagle 2003) 
Class 
Name Conservation Rating

 
Species Name Common Name 

AUS SA 

AVES 
Amytornis textilis 
modestus 

Thick-billed Grasswren 
(eastern) VU R 

AVES Anas rhynchotis Australasian Shoveler  R 
AVES Anseranas semipalmata Magpie Goose  E 

AVES Aphelocephala pectoralis 
Chestnut-breasted 
Whiteface  R 

AVES Botaurus poiciloptilus Australasian Bittern  V 
AVES Burhinus grallarius Bush Stone-curlew  V 

AVES 
Calyptorhynchus banksii 
samueli 

Red-tailed Black-
cockatoo  E 

AVES Conopophia whitei Grey Honeyeater  R 
AVES Epthianura crocea Yelllow Chat  R 
AVES Geophaps plumifera Spinifex Pigeon  R 
AVES Haliaeetus leucogaster White-bellied Sea-eagle  V 

AVES Melithreptus gularis 
Black-chinned 
Honeyeater  V 

AVES Neophema chrysostoma Blue-winged Parrot  V 
AVES Neophema splendida Scarlet-chested Parrot  R 
AVES Pedionomus torquatus Plains-wanderer VU E 
AVES Pezoporus occidentalis Night Parrot EN E 
AVES Porzana pusilla Baillon’s Crake  R 
AVES Tyto capensis Grass Owl  R 
MAMMALIA Dasyuroides byrnei Kowari VU V 

MAMMALIA 
Dasycercus cristicaudata 
hilleri Amperta EN R 

MAMMALIA Notomys cervinus Fawn Hopping Mouse  E 
MAMMALIA Pseudomys australis Plains Rat VU V 

MAMMALIA Saccolaimus flaviventris 
Yellow-bellied Sheathtail 
Bat  R 

REPTILIA Amphibolurus gilberti Gilbert’s Dragon  R 
REPTILIA Ctenotus joanae Blacksoil Ctentotus  R 
REPTILIA Morelia spilota Carpet Python  V 
REPTILIA Proablepharus kinghorni Blacksoil Skink  R 
REPTILIA Ctenotus astarte Ashby Downs Ctenotus  Sig 
 
Key 
Regions: AUS = Australia, SA = South Australia 
Conservation ratings: E = endangered, V = vulnerable, R = rare, Sig = no conservation rating, 
but species considered to be of conservation significance in the bioregion 
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4.0 Discussion 
 
4.1 Survey limitations 
Faunal diversity and abundance varies seasonally and in response to changing environmental 

conditions, such as large rainfall events. Due to the current fauna survey being undertaken in 

July, the cold overnight conditions and cool daytime temperatures, have adversely affected 

the number of species observed, particularly reptile species. The previous survey effort within 

the Innamincka Regional Reserve and surrounding areas is considered to be poor with it 

considered to be one of the most poorly surveyed areas (for fauna) in South Australia 

(Hutchinson, M. pers. comm.).  

 

To obtain meaningful results, fauna surveys should be undertaken in spring or autumn, 

particularly if large rainfall events proceed the survey time by several months. The warmer 

nigh and daytime temperatures promote activity in a number of species, particularly reptiles, 

and therefore a broader range of species are identified. This would allow for a more 

comprehensive survey and more conclusive outcome.  

 

4.2 Mammals 
Overall, mammal diversity and abundance was low during the geothermal energy pilot plant 

fauna survey. All the species detected were those that could be expected to occur in habitats 

present in the survey area. House Mice (Mus musculus) were the most abundant mammal 

captured. In comparison the abundance of small native mammals (such as Dunnarts and 

Forest’s Mice) was low. This is likely due to a combination of factors such as, a lack of 

suitable habitat within the survey area (Gilgais, cracking clays), the cold weather experienced 

during the survey period and the absence of pitfall trapping. Species such as Dunnarts, 

Planigales and Forest’s Mice are more likely to be captured in pitfall traps, during warmer 

weather, rather than Elliot traps.  

 

The bat species identified within close proximity to the project site, from the Anabat 

recordings, were expected to occur within the project area. All of these species are 

widespread within the region and occupy a variety of habitats. No bat species of conservation 

significance were recorded during the current surveys or have been previously recorded 

within close proximity to the project site.  

 

No mammals of conservation significance were recorded during the fauna survey, however 

the nationally rated vulnerable Dusky Hopping Mouse (Notomys fuscus) could possibly utilise 

the sand dune habitat located approximately 250 metres to the east and south east of the 

geothermal energy pilot plant site. No other mammal species of state or national conservation 

significance are considered likely to occur within the project area.  
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The Dusky Hopping Mouse is rated as vulnerable under the EPBC Act 1999; it is a small (up 

to 50 g) nocturnal native rodent whose populations can fluctuate vastly (Robinson et al. 2000; 

Ehmann 2005) depending on seasonal factors. The species generally occurs in yellow sand 

dune systems with Sandhill Canegrass (Zygochloa paradoxa), Sandhill Wattle (Acacia 

ligulata), Nitrebush (Nitraria billardierei), Sticky Hopbush (Dodonaea viscosa) and ephemeral 

plants (Ehmann 2005). However, it has also recently been recorded in very sparse chenopod 

shrubland over gibber plains, in a white tea-tree (Melaleuca glomerata) sandy creekline, and 

in an elegant wattle (Acacia victoriae) over sparse mealy saltbush (Rhagodia parabolica) 

association with compacted sandy soil (Waudby and How, in press). A well-studied population 

is located at Montecollina Bore in the Cobbler Sandhills, not far from Innamincka Regional 

Reserve (Moseby et al. 1999; Moseby et al. 2006). The dominant plant species at this site is 

Nitrebush with ephemeral vegetation usually only present after significant rainfall events. 

Montecollina Bore was subject to grazing until 1937; prior to this date the area was dominated 

by Sandhill Canegrass and a number of other perennial species such as Maireana and 

Atriplex spp. (Moseby et al. 1999). This type of habitat is not necessarily ideal for the species, 

and it is more likely that for stable populations to persist, dune systems with intact perennial 

vegetation need to be present (Moseby et al. 1999).  

 

The most recent surveys indicate that Dusky Hopping Mouse populations are present at 

several locations in the Strezlecki Desert and the nearby Cobbler Sandhills in South Australia 

and in south-west Queensland (Moseby et al. 1999). The species has also recently been 

discovered at Beverley Uranium Mine (Waudby and How in press) and on Quinyambie 

Station (Pedler pers. comm. 2008). Determining threats to the Dusky Hopping Mouse is 

difficult because these have not been well quantified. Subfossil records show that the species 

had a considerably more extensive distribution than currently; however it now persists in 

areas that have been degraded by cattle and rabbit grazing. It is considered that the most 

likely threats to the species are grazing of habitat by introduced herbivores and predation 

from Feral Cats and Foxes (Moseby et al. 2006). Potentially, maintaining rabbit numbers to 

low densities may be the most appropriate form of threat management for the species 

(Robinson et al. 2000) along with predator control.  

 

The nationally vulnerable Kowari (Dasyuroides byrnei) have been recorded in the Channel 

Country Bioregion (Neagle 2003), which encompasses the study area. Kowaris persist in 

gibber habitats with minimal vegetation; they construct burrows or use those of other animals 

in grassy sand “islands” in gibber plains (Neagle 2003) or under saltbushes (Aslin and Lim 

1995). It appears that the species is now confined to the Channel Country Bioregion (Neagle 

2003). Threats to the species probably include destabilization of sand mounds by grazing and 

trampling of stock or alteration of vegetation communities (R. Brandle pers. comm., cited in 
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Neagle 2003). It is not likely that Kowaris occur in the survey area, since there is a lack of 

preferred habitat within and surrounding the geothermal energy pilot plant. 

 

4.3 Reptiles and amphibians  
Reptile and amphibian diversity and abundance was low during the geothermal energy pilot 

plant fauna survey. This is likely due to the timing of the survey (winter) and the cold weather 

experienced during the survey period. October through to December is generally the optimal 

time for reptile activity in temperate Australia (Owens et al. 1995). The reptile species 

recorded during the present survey are those that could be expected to occur in the habitats 

present within the survey area. No conservation significant species were detected. 

 

Four state rated species may occur in the study area based on records from Neagle (2003); 

however, none have been recorded within close proximity to the geothermal energy pilot plant 

site previously (Table 8). No suitable habitat occurs within the project site for Gilbert’s Dragon 

(Amphibolurus gilberti) or the Carpet Python (Morelia spilota) whilst the Ashby Downs 

Ctenotus (Ctenotus astarte) has not been previously recorded within South Australia. This 

species occurs just over the Queensland Border. The habitat on site appears to be suitable 

for the Blacksoil Ctenotus (Ctenotus joanae) and the Blacksoil Skink (Proablepharus 

kinghorni) (in relation to both species occurring on stony plains), however, there is a distinct 

lack of cracking clays across the project area. Both of these species would require the 

cracking clays as refuge areas and are therefore considered unlikely to occur within the 

proposed geothermal energy pilot plant site.  

 

4.4 Birds  
Bird species divervisity and abundance was considered to be low at trapping site INN001 

(geothermal energy pilot plant site). This is likely due to the lack of suitable bird habitat (trees 

and shrubs) and the disturbance associated with the existing camp and associated activities 

at Habenero 1.  

 

Bird species diversity and abundance was considered to be high at site INN002 as it offers 

valuable habitat. The presence of shallow water and the Muehlenbeckia florulenta (Lignum) / 

Chenopodium auricomum (Queensland Bluebush) shrubland increases the diversity of bird 

species which may utilise the area.  

 

Two species of significance, the Black-breasted Buzzard (Hamirostra sphenurus) (state rare) 

and the Chestnut-crowned Babbler (Pomatostomus ruficeps) (state uncommon) were 

recorded at site INN004 and INN002 respectively. It is unlikely that the Chestnut-crowned 

Babbler would utilise the project site due the lack of shrubs and trees across the site. The 

Black-breasted Buzzard was recorded flying over similar habitat to that found within the 

energy plant site. It is likely that this species would utilise the area for foraging and feeding 
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purposes, however, due to the small scale of the project, it is unlikely that a significant impact 

on the species will occur.  

 

Several bird species of national conservation significance were identified as possibly 

occurring within the project area. None of the species have been previously recorded within 

close proximity to the site (Table 8). Several migratory and /or marine species (listed under 

the EPBC Act 1999) are known to occur in the area. These species generally rely on areas 

containing water and are likely to be concentrated around the Cooper Creek and Coongie 

Lake Systems. It is possible, however, that on occasions, individuals may be found within the 

Muehlenbeckia florulenta (Lignum) / Chenopodium auricomum (Queensland Bluebush) 

shrubland when surface water is present. It is unlikely that the project will have a significant 

impact on any of these species due to the distance between the proposed site and the areas 

containing the suitable habitat.  

 

Grey Grasswrens (Amytornis barbatus barbatus) occur on floodplains of the Bulloo River, in 

south-western Queensland and north-western New South Wales (Barrett et al. 2003). The 

extent of the species’ occurrence is estimated to be 100 km2. Grey Grasswrens are known to 

occur in stands of dense Lignum (Muehlenbeckia cunninghamii), with Cane Grass (Eragrostis 

australasica), and/or Old Man Saltbush (Atriplex nummularia) (Department of the 

Environment, Water, Heritage and the Arts 2008a). Since the only known population occurs in 

a single location (the Bulloo River drainage basin), it seems highly unlikely that the species 

would occur in the study area. 

 

The Plains-wanderer (Pedionomus torquatus) once occurred in lowland native grasslands of 

south-eastern South Australia, though it is now largely considered extinct in these areas.  The 

species has been reported irregularly in arid north-east SA (Barrett et al. 2003) during optimal 

seasonal conditions (Baker-Gabb 2002).  It is unlikely that the species occurs in or near the 

study area since only one definite record of a Plains-wanderer has been noted for the 

Channel Country Bioregion (Neagle 2003). 

 

Historically, Night Parrots (Pezoporus occidentalis) have been recorded throughout arid and 

semi-arid Australia (Garnett and Crowley 2000). The species now probably occurs in low 

numbers throughout its former range (Garnett and Crowley 2000), although it has not been 

recorded from the study area in recent years. It is likely that Night Parrots persist in chenopod 

shrublands during dry years and move into Triodia spp. grasslands when enough rain falls to 

encourage seed set. The species has not been recorded from Innamincka in recent years 

(Barrett et al. 2003) and it is unlikely that the proposed transmission line would affect the 

species. 
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Numerous bird species of state conservation significance have been recorded within close 

proximity to the project site (Table 8). However, a number of these species are waterbird 

species and are only likely to occur within the Muehlenbeckia florulenta (Lignum) / 

Chenopodium auricomum (Queensland Bluebush) shrubland areas. For the remaining 

species, it is likely that some of the raptor species occur in the area and use the proposed site 

for foraging and feeding. Due to the small size of the project, it is unlikely to have a significant 

impact on any of the listed species.  

 

4.5 Potential impacts of the proposed geothermal energy pilot plant   
Semi-arid ecosystems rely on scarce resources and critical refuge for fauna can be limited. 

These ecosystems are fragile and the impacts of any construction can have a lasting effect, 

especially on threatened species. This section refers to the possible general impacts of any 

construction activities that might disturb animals, their habitat, or vegetation in the study area. 

 

The main environmental impacts of the project upon the local landscape and/or individual 

species will include: 

 

• Vegetation clearance 

• Vehicle collisions 

• Introduced pest species (flora and fauna) 

• Excessive dust 

• Noise, vibration and light pollution 

 

Vegetation Clearance and Degradation  
Habitat loss and/or fragmentation will have the most severe affect on fauna populations, 

especially conservation significant species. Wherever possible, existing tracks and developed 

areas should be utilised in preference to the additional clearance of native vegetation. Any 

construction activities should be confined to the smallest practical area to limit vegetation 

clearance. Stockpiles should remain on access tracks or disturbed areas to minimise 

additional disturbance of vegetation and soils. Areas that are disturbed should be 

appropriately rehabilitated as soon as possible after any construction to promote regeneration 

of native vegetation.  

 

Potential Impacts 

• Reduced habitat availability 

• Reduced species abundance and diversity 

• Separation of faunal populations through vegetation fragmentation 
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Vehicle Collisions 
It is expected the potential for animal collisions is most likely to occur along access tracks.  

Road-collisions may affect large species (such as Red Kangaroos) but also smaller species 

(such as lizards, birds and small mammals) that are not easily seen. Additionally, animals and 

their habitat may be destroyed by inappropriate driving/activities. For example, if vehicles do 

not remain on designated tracks and areas, lizard holes, exposed nests, and their occupants 

may be killed. 

 
Potential Impact 

• Death or injury to animals as a result of direct collision and habitat destruction 

• A reduction in species abundance, particularly those that are already under threat  

 
Spread of Introduced Pest Species (Flora and Fauna) 
Increased traffic and disturbance in the project area will potentially introduce or spread pest 

species in and out of the site. Colonisation of the site by weeds would negatively affect the 

current native vegetation community through competition and consequently, animal habitats. 

The creation and/or maintenance of access tracks may facilitate movements of exotic 

predators such as Foxes and Feral Cats. 

 

Potential Impacts 

• Change in native flora species assemblages 

• Alteration of native food and shelter resources available for fauna 

• Possible increase in pest species (i.e. Foxes, Feral Cats, Rabbits) 

 

Excessive Dust 
Construction, road installations and/or upgrades, and cleared spaces create an opportunity 

for increased dust generation. Excessive dust has the potential to reduce plant growth and 

cause damage to existing vegetation.  

 

Dust may affect the surrounding vegetation during the exploration, construction and operation 

of any infrastructure in the project area. The disturbance of fine soil may lead to the 

mobilisation of additional dust when it is windy. Dust impacts will be dependent on the volume 

of dust as well as wind direction. Dust is likely to be generated from construction activities 

including drilling, grading of access tracks, trenching (to install connecting infrastructure such 

as pipelines), stockpiling of material and vehicle movements.  

 

Several management activities can be undertaken during any construction to reduce the level 

of dust and therefore, reduce the risk of adversely impacting on surrounding vegetation. 

These include regularly watering access roads, grading and rolling of roads to keep surfaces 

as intact as possible and watering stockpiles. 
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Potential Impacts 

• Reduced growth of juvenile plants 

• Excessive dust deposition on plant foliage preventing absorption of nutrients 

(water, sunlight) by plants 

• Long-term impact on fauna habitat quality 

 

 

4.6 EPBC Implications  
As outlined in section 3.5, the EPBC Protected Matters Report generated for this project lists 

eight species of national significance (Vulnerable and/or a Migratory or Marine species), as 

potentially utilising habitat within or around the study area. 

 

This includes three nationally vulnerable fauna species, which are discussed in more detail 

below, and a further five Migratory and/or Marine species. which are generally unlikely to be 

directly affected by the project as they would not be reliant on habitat present within the 

project site.  

 

The Grey Grasswren (Amytornis barbatus barbatus) is listed as nationally vulnerable and 
occurs on the floodplains of the Bulloo River, in south-western Queensland and north-western 

New South Wales (Barrett et al. 2003). The extent of the species’ occurrence is estimated to 

be 100 km2. Since the only known population occurs in a single location (the Bulloo River 

drainage basin), it is highly unlikely that the species would occur in the study area.  

 

The Australian Painted Snipe (Rostratula australis), also listed as vulnerable, usually inhabits 

shallow inland wetlands, either freshwater or brackish, that are either permanently or 

temporarily filled (Morcombe 2003; Garnett & Crowley 2000), therefore the species would not 

utilise habitat within the project site. However, they may be a rare visitor to the nearby low 

lying Muehlenbeckia florulenta (Lignum) / Chenopodium auricomum (Queensland Bluebush) 

shrubland  area when water is present. The project will not be impacting upon this vegetation 

community, consequently it is highly unlikely that the Painted Snipe will be affected.   

 

Whilst the nationally rated vulnerable Dusky Hopping Mouse (Notomys fuscus) is unlikely to 

utilise habitat within the direct area of the geothermal energy pilot plant site, it could possibly 

utilise the nearby sand dune habitat (located approximately 250 metres to the east and south 

east). However, as the project will not be impacting upon this dune habitat it is considered 

that there will not be any significant impact upon this species.  

 

It is unlikely that the geothermal energy pilot plant site will have any significant impacts on 

nationally threatened fauna species, migratory species or marine listed species. It is therefore 
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considered that a referral under the EPBC Act is not required in relation to threatened or 

migratory species. 
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5.0 Recommendations 

The following recommendations have been made to reduce or avoid potential impacts of the 

construction and operation of the proposed geothermal energy pilot plant site on fauna 

species, their habitat, and vegetation in general. These recommendations include: 

• Keep vegetation clearance and disturbance to an absolute minimum to 

minimise potential impacts on fauna species and their habitat;  

• Implement weed and pest animal programs as required; 

• Ensure dust (created by construction and operational activities) levels are 

minimised; 

• Minimise free water by ensuring leaking water pipes are repaired 

immediately, regardless of the size of the leak; 

• Ensure lights (such as rotating beacons and work flood lights), machinery 

and equipment are turned off when not being used, particularly overnight, to 

reduce area avoidance behaviours of fauna species; 

• Undertake staff training sessions to promote the awareness of fauna species 

and fauna habitat within the project area and their reliance on undisturbed 

habitat. Additionally, reinforce the need to minimise impacts on these species 

through works undertaken on site. Ensure that all drivers are aware of speed 

limits and that animals regularly cross the roads;  

• Ensure that all proposed works areas (including new drilling and access track 

development) are assessed for fauna. Although the current survey found no 

species of significance in the project area, there are a number of threatened 

species that occur in the region. Preferably, future surveys should be 

undertaken in spring which is the optimum time of year for the majority of 

fauna species.  
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7.0 Appendices 
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Appendix 1 Site photos 

 
INN001 
 

 
INN002 
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INN003 

 

 
INN004 
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Appendix 2 Fauna database search results (BDBSA 2008) 
 
Class Name Conservation 

Rating 
 

Species Name Common Name 
AUS SA 

AMPHIBIA Crinia deserticola Desert Froglet   
AMPHIBIA Limnodynastes tasmaniensis Spotted Marsh Frog   
AMPHIBIA Litoria latopalmata Broad-palmed Frog   
AMPHIBIA Litoria rubella Desert Tree Frog   
AMPHIBIA Opisthodon spenceri Spencer's Burrowing Frog   
AVES Acanthagenys rufogularis Spiny-cheeked Honeyeater   
AVES Acanthiza uropygialis Chestnut-rumped Thornbill   
AVES Accipiter cirrhocephalus Collared Sparrowhawk   
AVES Accipiter fasciatus Brown Goshawk   

AVES Acrocephalus australis 
Australian Reed Warbler, 
(Clamorous Reed-Warbler)   

AVES Actitis hypoleucos Common Sandpiper  R 
AVES Aegotheles cristatus Australian Owlet-nightjar   
AVES Amytornis goyderi Eyrean Grasswren   
AVES Anas gracilis Grey Teal   
AVES Anas superciliosa Pacific Black Duck   
AVES Anhinga melanogaster Darter  R 
AVES Anthus novaeseelandiae Richard's Pipit   
AVES Aphelocephala leucopsis Southern Whiteface   
AVES Aprosmictus erythropterus Red-winged Parrot  R 
AVES Aquila audax Wedge-tailed Eagle   
AVES Ardea alba Great Egret, ( White Egret)   
AVES Ardea intermedia Intermediate Egret  R 
AVES Ardea pacifica White-necked Heron   
AVES Ardeotis australis Australian Bustard  V 
AVES Artamus cinereus Black-faced Woodswallow   
AVES Artamus leucorhynchus White-breasted Woodswallow   
AVES Artamus personatus Masked Woodswallow   
AVES Artamus superciliosus White-browed Woodswallow   
AVES Ashbyia lovensis Gibberbird   
AVES Aythya australis Hardhead (White-eyed Duck)   

AVES Barnardius zonarius 
Australian Ringneck, (Ring-
necked Parrot)   

AVES Biziura lobata Musk Duck  R 
AVES Cacatua leadbeateri Major Mitchell's Cockatoo  R 
AVES Cacatua roseicapilla Galah   
AVES Cacatua sanguinea Little Corella   
AVES Calyptorhynchus banksii Red-tailed Black-Cockatoo ssp ssp 
AVES Certhionyx variegatus Pied Honeyeater   
AVES Charadrius australis Inland Dotterel   

AVES Chenonetta jubata 
Australian Wood Duck, 
(Maned Duck)   

AVES Cheramoeca leucosternus White-backed Swallow   
AVES Chlidonias hybridus Whiskered Tern   
AVES Chrysococcyx basalis Horsfield's Bronze-cuckoo   
AVES Cincloramphus cruralis Brown Songlark   
AVES Cincloramphus mathewsi Rufous Songlark   
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Class Name Conservation 
Rating 

 
Species Name Common Name 

AUS SA 
AVES Cinclosoma cinnamomeum Cinnamon Quail-thrush   
AVES Climacteris picumnus Brown Treecreeper   
AVES Colluricincla harmonica Grey Shrike-thrush   
AVES Coracina maxima Ground Cuckoo-shrike   
AVES Coracina novaehollandiae Black-faced Cuckoo-shrike   
AVES Corvus bennetti Little Crow   
AVES Corvus coronoides Australian Raven   
AVES Coturnix pectoralis Stubble Quail   
AVES Cracticus torquatus Grey Butcherbird   
AVES Cuculus pallidus Pallid Cuckoo   
AVES Cygnus atratus Black Swan   
AVES Dicaeum hirundinaceum Mistletoebird   
AVES Dromaius novaehollandiae Emu   
AVES Egretta garzetta Little Egret  R 
AVES Egretta novaehollandiae White-faced Heron   
AVES Elanus scriptus Letter-winged Kite  R 
AVES Elseyornis melanops Black-fronted Dotterel   
AVES Epthianura aurifrons Orange Chat   
AVES Epthianura tricolor Crimson Chat   
AVES Erythrogonys cinctus Red-kneed Dotterel   
AVES Falco berigora Brown Falcon   
AVES Falco cenchroides Nankeen Kestrel   
AVES Falco hypoleucos Grey Falcon  R 
AVES Falco longipennis Australian Hobby   
AVES Falco peregrinus Peregrine Falcon  R 
AVES Falco subniger Black Falcon   
AVES Fulica atra Eurasian Coot   
AVES Gallinula tenebrosa Dusky Moorhen   
AVES Gallinula ventralis Black-tailed Native-hen   
AVES Geopelia cuneata Diamond Dove   
AVES Geopelia placida Peaceful Dove   
AVES Grallina cyanoleuca Magpie-lark   
AVES Grantiella picta Painted Honeyeater  R 
AVES Grus rubicunda Brolga  V 
AVES Gymnorhina tibicen Australian Magpie   
AVES Haliastur sphenurus Whistling Kite   
AVES Hamirostra melanosternon Black-breasted Buzzard  R 
AVES Hieraaetus morphnoides Little Eagle   
AVES Hirundo neoxena Welcome Swallow   
AVES Lalage tricolor White-winged Triller   
AVES Larus novaehollandiae Silver Gull   
AVES Lichenostomus penicillatus White-plumed Honeyeater   
AVES Lichenostomus virescens Singing Honeyeater   
AVES Lophoictinia isura Square-tailed Kite  E 

AVES 
Malacorhynchus 
membranaceus Pink-eared Duck   

AVES Malurus lamberti Variegated Fairy-wren   
AVES Malurus leucopterus White-winged Fairy-wren   
AVES Manorina flavigula Yellow-throated Miner ssp ssp 
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Class Name Conservation 
Rating 

 
Species Name Common Name 

AUS SA 
AVES Megalurus gramineus Little Grassbird   
AVES Melopsittacus undulatus Budgerigar   
AVES Merops ornatus Rainbow Bee-eater   
AVES Microeca fascinans Jacky Winter  ssp 
AVES Milvus migrans Black Kite   
AVES Mirafra javanica Horsfield's Bushlark   
AVES Myiagra inquieta Restless Flycatcher  R 
AVES Neopsephotus bourkii Bourke's Parrot   
AVES Ninox connivens Barking Owl  R 
AVES Ninox novaeseelandiae Southern Boobook   
AVES Northiella haematogaster Blue Bonnet  ssp 
AVES Nycticorax caledonicus Nankeen Night Heron   
AVES Nymphicus hollandicus Cockatiel   
AVES Ocyphaps lophotes Crested Pigeon   
AVES Oxyura australis Blue-billed Duck  R 
AVES Pachycephala rufiventris Rufous Whistler   
AVES Pardalotus rubricatus Red-browed Pardalote   
AVES Pardalotus striatus Striated Pardalote   
AVES Passer domesticus House Sparrow   
AVES Pelecanus conspicillatus Australian Pelican   
AVES Petrochelidon ariel Fairy Martin   
AVES Petrochelidon nigricans Tree Martin   
AVES Petroica goodenovii Red-capped Robin   
AVES Phalacrocorax carbo Great Cormorant   
AVES Phalacrocorax melanoleucos Little Pied Cormorant   
AVES Phalacrocorax sulcirostris Little Black Cormorant   
AVES Phalacrocorax varius Pied Cormorant   
AVES Phaps chalcoptera Common Bronzewing   
AVES Phaps histrionica Flock Bronzewing  R 
AVES Platalea flavipes Yellow-billed Spoonbill   
AVES Platalea regia Royal Spoonbill   
AVES Plegadis falcinellus Glossy Ibis  R 
AVES Podargus strigoides Tawny Frogmouth   
AVES Podiceps cristatus Great Crested Grebe  R 
AVES Poliocephalus poliocephalus Hoary-headed Grebe   
AVES Pomatostomus ruficeps Chestnut-crowned Babbler   
AVES Porphyrio porphyrio Purple Swamphen   
AVES Porzana fluminea Australian Spotted Crake   
AVES Psephotus haematonotus Red-rumped Parrot   
AVES Psophodes cristatus Chirruping Wedgebill   
AVES Rhipidura leucophrys Willie Wagtail   
AVES Sterna caspia Caspian Tern   
AVES Sterna nilotica Gull-billed Tern   
AVES Stictonetta naevosa Freckled Duck  V 
AVES Stiltia isabella Australian Pratincole   

AVES Tachybaptus novaehollandiae 
Australasian Grebe, (Little 
Grebe)   

AVES Tadorna tadornoides Australian Shelduck   
AVES Taeniopygia guttata Zebra Finch   



 

 
Innamincka geothermal energy pilot plant fauna survey 
July 2008, Version 1.0 
 

38

Class Name Conservation 
Rating 

 
Species Name Common Name 

AUS SA 
AVES Threskiornis molucca Australian White Ibis   
AVES Threskiornis spinicollis Straw-necked Ibis   
AVES Todiramphus pyrrhopygia Red-backed Kingfisher   
AVES Todiramphus sanctus Sacred Kingfisher   
AVES Turnix velox Little Button-quail   
AVES Tyto alba Barn Owl   
AVES Vanellus tricolor Banded Lapwing   
MAMMALIA Canis lupus dingo Dingo   
MAMMALIA Canis lupus familiaris Dog (domestic or feral)   
MAMMALIA Chalinolobus gouldii Gould's Wattled Bat   
MAMMALIA Leggadina forresti Forrest's Mouse   
MAMMALIA Mus musculus House Mouse   
MAMMALIA Notomys fuscus Dusky Hopping-mouse VU V 
MAMMALIA Oryctolagus cuniculus Rabbit   
MAMMALIA Rattus villosissimus Long-haired Rat   
MAMMALIA Scotorepens greyii Little Broad-nosed Bat   
MAMMALIA Sminthopsis crassicaudata Fat-tailed Dunnart   
MAMMALIA Tadarida australis White-striped Freetail-bat   
REPTILIA Amphibolurus burnsi Cooper Creek Dragon   
REPTILIA Antaresia stimsoni Stimson's Python   
REPTILIA Cryptoblepharus australis Desert Wall skink   
REPTILIA Ctenophorus nuchalis Central Netted Dragon   
REPTILIA Ctenophorus pictus Painted Dragon   
REPTILIA Ctenotus schomburgkii Sandplain Ctenotus   
REPTILIA Ctenotus strauchii Short-legged Ctenotus   
REPTILIA Ctenotus taeniatus Eyrean Ctenotus   
REPTILIA Diplodactylus tessellatus Tessellated Gecko   
REPTILIA Egernia stokesii Gidgee Skink   
REPTILIA Emydura macquarii Macquarie Tortoise  V 
REPTILIA Furina diadema Red-naped Snake   
REPTILIA Gehyra variegata Tree Dtella   
REPTILIA Heteronotia binoei Bynoe's Gecko   
REPTILIA Lialis burtonis Burton's Legless Lizard   
REPTILIA Menetia greyii Dwarf Skink   
REPTILIA Morethia adelaidensis Adelaide Snake-eye   
REPTILIA Morethia boulengeri Common Snake-eye   
REPTILIA Nephrurus levis Smooth Knob-tailed Gecko   
REPTILIA Oxyuranus microlepidotus Inland Taipan   
REPTILIA Pogona vitticeps Central Bearded Dragon   
REPTILIA Pseudechis australis Mulga Snake   
REPTILIA Pseudonaja textilis Eastern Brown Snake   

REPTILIA 
Ramphotyphlops 
bituberculatus Rough-nosed Blind Snake   

REPTILIA Rhynchoedura ornata Beaked Gecko   
REPTILIA Suta suta Curl Snake   

REPTILIA Tympanocryptis intima 
Smooth-snouted Earless 
Dragon   

REPTILIA Tympanocryptis lineata Five-lined Earless Dragon   
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Class Name Conservation 
Rating 

 
Species Name Common Name 

AUS SA 

REPTILIA 
Tympanocryptis 
tetraporophora Eyrean Earless Dragon   

REPTILIA Varanus gouldii Sand Goanna   
REPTILIA Varanus tristis Black-headed Goanna   
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Appendix 3 Example calls from Anabat 
 

 
Gould's Wattled Bat (Chalinolobus gouldii) 
 

 
Gould's Wattled Bat (Chalinolobus gouldii) or Southern Free-tail Bat (Mormopterus sp3)? 
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White-striped Freetail-bat (Tadarida australis) 
 

 
Little Broad-nosed Bat (Scotorepens greyii) 
 
 





 

 

 

 

Appendix C 

Indigenous heritage – work area 
clearance, ACHC 2002 

 





























































































































































 

 

 

Appendix D 

Australian Bureau of Statistics 2006 
census data 

 





















 

 

 

Appendix E 

Waste water treatment plant – 
technical information, Ozzi Kleen  

 





ACTIVATED SLUDGE CYCLIC EXTENDED AERATION
SEWAGE TREATMENT SYSTEMS 

FOR COMMERCIAL APPLICATIONS

OK
For OZZI KLEEN

TM

OZZI KLEEN

manufacturers of 

SUNCOAST WASTE WATER MANAGEMENTSUNCOAST WASTE WATER MANAGEMENT



Mr Mal Close Managing Director of Neatport Pty Ltd, established 

Suncoast Waste Water Management in 1983 and  also  worked  

as Manager in charge of Operations and Maintenance  of the 

Sewage Treatment Plants with  the  Maroochy  Shire Council for 

22 years.

Throughout those years, Mal was able to gain much needed 

valuable experience from within the industry.  It is this 

experience and knowledge that Mal has been able to utilize in 

designing and assisting with wastewater treatment, Australia-

wide.

Suncoast Waste Water Management entered the domestic and 

commercial onsite sewerage treatment industry  in 1993 with 

the Ozzi Kleen system.  This system has been designed and 

manufactured from the expertise  Mal gained from working with 

municipal  and aerobic sewage treatment plants for over  33  

years.

After many years of producing an industry standard Activated 

Sludge Sewage Treatment Plant for both domestic and 

commercial applications,   Mal has now raised the standard by 

introducing to this fully aerobic system, modifications which 

now produce a treated effluent to an advanced quality 

standard - carrying out nutrient removal.

Suncoast Waste Water Management Consults and Designs 

commercial wastewater treatment systems based on the Ozzi 

Kleen technology, to treat your waste on site.

HISTORY



Please note: All text written in italics relates to the Ozzi Kleen Advanced System.

In this compact system, flow equalisation, biological oxidation, secondary sedimentation, and 

biological nutrient removal occur in an Aerobic process.  The treatment plant is to be serviced 

at the regular interval of every ninety days, which will require a full service as set out in the 

Operator's and Owner's Manual. 

Additional optional equipment to the normal operation of the treatment plant provides for 

Phosphate removal, and Nitrogen removal through Nitrification / Denitrification.  

Disinfection of effluent is with the use of Chlorination or UV equipment. 

The plants consist of the following: 

Aeration tank, Effluent disinfection and Irrigation equipment, Nutrient removal processes 

and equipment, Sludge waste and storage facility, Sand filtration and  Electronic controls. 

The Treatment Plant effluent quality is designed to be within the required guidelines for 

Secondary Effluent and Advanced Secondary Effluent as follows:

Secondary Effluent Quality:

! BOD < 20 mg/L

! NFR < 30 mg/L

! TKN < 10 mg/L

! P < 15 mg/l

! E.Coli < 100 per 100ml

Advanced Secondary Effluent Quality:

! BOD < 10 mg/l

! NFR < 10 mg/l

! TKN <   5 mg/l

! P <   5 mg/l

! E.Coli < 10 per 100ml

The treatment process:

A1 Primary process    Activated Sludge/Cyclic Extended Aeration

A2 Aerobic and Anoxic Cycles Nitrification/Denitrification

A3 Precipitation           Phosphate Reduction

B Secondary process    Effluent Disinfection and pumping 

C Waste Sludge removal            Phosphate storage

D Tertiary process                        Sand Filtration/Effluent Polishing

TREATMENT PROCESS



A1 A fully aerobic primary treatment process for raw sewage using the activated sludge 

technology through cyclic extended aeration, where digestion and oxidation of the waste 

occurs through three intermittent cycles:

(1) An aeration cycle, in which the influent/sewage is aerated and oxygenated by 

diffused air supplied from an air blower.  As aeration takes place and continues, an 

ideal aerobic environment is formed for microorganisms and a humus type activated 

sludge is formed.  With the balance aeration and a good healthy activated sludge, 

digestion and oxidation of the organic waste occurs.  A balance of aeration in relation 

to the organic/hydraulic load is maintained for a good steady reliable treatment 

process.  BOD oxidation and nitrification also occurs during this phase of operation.

(2) A Settling cycle occurs when the aeration cycle is finished which allows a quiet 

period where the biomass has time to settle.  As the biomass is settling it acts as a filter 

blanket - trapping all the waste that is in suspension in the mixed liquor of the aerobic 

biomass and settles it to the floor.  This provides for further B.O.D oxidation 

(anoxically), clarification, and denitrification. A zone of clear water is generated at the 

surface of the aeration tank, which is now acting as a clarifier.

(3) After a predetermined settling period a decanting cycle takes place.  The 

decanting equipment draws off surface water to a predetermined level from an 

inverted pipe manifold.  During the decanting cycle the anoxic treatment process 

continues BOD oxidation, clarification, and denitrification, and automatically decants 

highly treated clarified effluent.  The decanting cycle continues drawing off effluent 

until either the liquid level in the aeration tank reaches the standard operation level or 

the electronic process-timer control puts the system back into the aeration cycle, which 

air-locks the decanter, stopping the decanting cycle. 

At the end of the third cycle, the treatment process is repeated again with the start of the next 

aeration cycle.  Variable duration for each cycle can be chosen for optimum treatment. 

A2 Oxidation of Ammonia is the initial process for Nitrification, which takes place in the 

aeration tank of both systems. For carbon removal and conversion of ammonia to 

nitrate, aerobic conditions with dissolved oxygen must be maintained.  Dissolved 

Oxygen conditions in the treatment plant must be controlled properly for biological 

removal of carbonaceous and nitrogenous wastes to occur.

TREATMENT PROCESS 



TREATMENT PROCESS

During Nitrification, portion of the biomass is circulated through the anoxic tank 

where it is mixed with the incoming sewage.  The carbon present in the raw sewage 

associated with endogenous respiration of the microbial sludge is to allow for 

Denitrification.  The extent of Denitrification is determined mainly by the fraction of 

Mixed Liquor Suspended Solids that is recycled.  Conversion of nitrate to nitrogenous 

gases requires an established anoxic condition.

A simple diagram for the denitrification process is below:

A3 Phosphate removal takes place within the mixed liquor of the aeration tank with 

the addition of flocculating chemicals, which precipitates and binds the element to 

the activated sludge and is removed from the treatment cycle through the exercise 

of sludge wasting to the sludge storage compartment.

Phosphate removal can be set to have a residual at any required level depending 

on the level of treatment applied to it. The removal of the phosphates from the site 

would be to a council approved location.

B A secondary process of disinfection of effluent is with the use of chlorination 

equipment treating the final water before discharge. The chlorinator uses tablet 

chlorine and is self-compensating for variations in flow giving a dose rate residual of 

between 0.5 to 2.0 mg/Lt. free chlorine.

C Sludge wasting is the final part of the treatment process and it is also this part that 

deals with the phosphate removal as mentioned in part A3.

D A rapid sand filter is used for final effluent polishing prior to discharge to the 

designated transpiration area using a pressure type Rapid Sand Filter.  The sand filter 

has a unique automatic backwash feature, which at the time of each service the filter is 

backwashed, cleaning the sand to its original condition.  The discharge from the 

backwashing of the filter is recycled back to the sewage inlet of the treatment plant.  

The sand filter is constructed in polyethylene and is usually inserted as an integral part 

of the system. 

ANOXIC
DENITRIFICATION 

ZONE

AEROBIC
NITRIFICATION 

ZONE

INFLUENT SEWAGE EFFLUENT OUTFALL



PROJECTS

White Mining 500EPWhite Mining 500EP

Australia Zoo 200EP

Kuranda State School 60EP

 Coral Cove 1500EP

Kagara Zinc - Surveyor Mt Garnet, Qld     200EP

Kagara Zinc Chillagoe, Qld     240EP

Kinchan Dam Education Centre Mackay, Qld     100EP

Fitzroy Island Resort Fitzroy Island, Qld     530EP

Team 45 (Fortesque Mining) Port Headland, WA     165EP

Abbot Point Coal Terminal Bowen, Qld     100EP

Lockhart River Aerodrome Lockhart River, Qld       50EP

Cordwell Concrete Yandina, Qld       35EP

White Mining Ltd North Goonyella, Qld     500EP

White Mining Ltd North Goonyella, Qld     250EP

White Mining Ltd North Goonyella, Qld       35EP

Carmichael’s Guest House North Goonyella, Qld       35EP

Australia Zoo Beerwah, Qld     200EP

Cooktown Caravan Park Cooktown, Qld       35EP

Oaks Caravan Village Burnett Heads, Qld     240EP

Malanda Age Care Centre Malanda, Qld     120EP

Molongle Creek Caravan Park Molongle Creek, Qld     120EP

Howden Municipality Howden, Tas     400EP

National Parks & Wildlife (Workshop) Montague Island, NSW       25EP

Crescent Head Caravan Park Crescent Head, NSW       50EP

Taylors Beach Caravan Park Taylors Beach, Qld           50EP

Wrotham Park Station Retreat Wrotham Park, Qld       50EP

Moore Park State School Moore Park, Qld       50EP

Lake Sea Lodge Nowra, NSW       50EP

Overlander Roadhouse Geraldton, WA       50EP

Fountain Head Maleny, Qld       70EP

Pajingo Mine Charters Towers, Qld       70EP

Cape Hillsborough Nature Resort Cape Hillsborough, Tas     200EP

Coral Cove Bundaberg, Qld   1500EP     

Ozzi Kleen can produce treatment plants for all sorts of applications and sizes up to 

2000EP.

EP = Equivalent Persons.

Zamaz Guest House Maleny, Qld                                   25EP

Mt Isa Mines Cloncurry, Qld     400EP

Mt Isa Mines Cloncurry, Qld       35EP

Mt Isa Mines Cloncurry, Qld     200EP

Heritage Lodge Daintree, Qld       35EP

Cherbourg Community Council Cherbourg, Qld       25EP

Elliott Heads Bowls Club Bundaberg, Qld       25EP

Forcett Lakes Golf Club Lewisham, Tas       25EP

Valley Retirement Centre Mirani, Qld     140EP

Mt Isa Mines Cloncurry, Qld     140EP

Mt Isa Mines Cloncurry, Qld     250EP

Dodges Ferry Bar & Café Tasmania           35EP

Kuranda State School Kurande, Qld       60EP

Redlands Baseball Club Redland Bay, Qld       35EP

Winery Tamborine Tamborine, Qld       25EP

Tallai Country Club Tallai, Qld       35EP

Julatten State School Julatten, Qld       60EP

Woombye Care Inc Woombye, Qld       60EP

Bowen Palms Caravan Park Bowen, Qld     140EP



The Advanced standard of treatment with nutrient removal means that 

there is now a safe, more reliable, user and environmentally friendly 

sewerage treatment plant that allows the users to safely reuse the treated 

effluent for watering gardens, lawns and perhaps re-use in certain 

applications in the home or commercial developments.

The advanced quality level treatment is ideal for environmentally sensitive 

sites, such as national parks, waterways and off-shore rigs.  In areas where 

water is scarce the treated effluent can be reused through the toilets and 

urinals or even for road works (water truck).

Results shown below are from an Ozzi Kleen Advanced at the Oaks Caravan 

Village, Bundaberg (240EP, taken on 31 May 2001 by “WD Holloway & 

Associates Pty Ltd - Bundaberg Analytical Services, Lab No 9824 ) - results 

are well below the required standards.

ADVANCED QUALITY

Ozzi Kleen 'advanced' 240 EP Treatment Plant

31 May 2001
WD Holloway & Associated Pty Ltd

Bundaberg Analytical Services
Lab No 9824
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QUALITY MANUFACTURE

The Ozzi Kleen are fully prefabricated in our factory moved to site and 

assembled.  Site preparations can be carried out before delivery, causing 

the least amount of disruption to your business.  

The Ozzi Kleen sewage treatment plants use the following as standard 

equipment:

! Manual Rapid Sand Filtration (effluent polishing)

! Turbine type Air Blowers

! Programmable Electronic controls

! Elastox T type air diffusers

! Manual or automatic raw sewage screening

! Chlorinen

! Polyethylene tanks (mist or river gum green)

! Separate Auto disinfection and sludge thickening tanks and 

equipment 

! Final Effluent storage tanks

Optional Equipment:

! Automatic raw sewage screening equipment

! Automatic final effluent micro screening

! U.V. disinfection equipment

! Automatic rapid sand filtration

! Nutrient removal



The majority of treatment plant tanks are a polyethylene construction 

which is, weight for weight, 100 times stronger than concrete, with an 

average wall thickness of 16-18mm.  The material has a half-life alone of 

over 500 years.  As the Ozzi Kleen tanks are roto-moulded and completely 

seamless, there is no risk of seepage, leaking or root-intrusion.

The tanks are suitable for full burial in the ground, or partly below ground 

installation on larger systems setup on a compacted hard stand base. 

Polyethylene tanks are not affected by corrosion due to acid fermentation, 

the way concrete tanks are  which can eventually result in leaks or seepage 

and possible health hazards as well as costly replacement or repair.

Due to the strong but light weight construction materials used in building 

Ozzi Kleen systems, they travel very well and are easier to install on difficult 

sites.

We also offer transportable sewerage treatment plants, which can be 

transported from site to site as the camp relocates.  These systems are built 

on 20-40ft containers or skid frames, therefore can be lifted or dragged 

from place to place.  

DURABLE



NAME: Kuranda State School

LOCATION: Kuranda, Far Nth Qld

SIZE: 60EP

LOADING: 12,000lt/day

DETAILS: This plant is serving a State High School of over 200 

students.  It is using UV disinfection equipment which is 

set-up after the tertiary stage treatment of rapid sand 

filtration.  The UV equipment is a pressure vessel design 

where the treated water is pumped through, it is exposed to 

ultra violet light prior to the storage tank.

IRRIGATION: The final effluent irrigation pump is controlled by a time 

clock, which will only allow a pumping cycle starting at 

midnight.  The irrigation sprinkler system consists of pop-

up sprinklers in a sports playing field.  This is a very 

effective method of effluent reuse which gives an even 

distribution of water over the irrigation are.  This system has 

been operating since 1997.

NAME: Mt Isa Mines - Ernest Henry 

LOCATION: Cloncurry, Nth West Qld

SIZE: 200EP

LOADING: 12,000 lt/DAY

DETAILS: This system is treating normal sewage excluding laundry 

water, which is setup at the ore conservation plant.  The 

high strength sewage is very unstable due to high day time 

temps up to 45°c in the shade.  High temperatures and 

high resident time in the rising main does not affect the 

performance of the Ozzi Kleen treatment plant.

IRRIGATION: Treated effluent here is irrigated through sprinklers along 

some drainage levy banks.

EXAMPLES



NAME:

LOCATION: Redland Bay, SE Qld

SIZE: 35EP

LOADING: 7,000 lt/day

DETAILS: The loading here is very erratic with almost no flows during 

the week and up to 500 people during weekend sporting 

events.  The premises also has a large reception hall which 

is hired out for functions.  

IRRIGATION: The effluent disposal is irrigated with sprinklers into a 

nature strip between a carpark and sports practice pens.

NAME: White Mining

LOCATION: Mt Isa, Nth West Qld

SIZE: 400EP

LOADING: 80,000lt/day

DETAILS: This plant is of a steel construction, made by other and 

was refurbished to near new condition.  The aeration 

equipment was updated and the Ozzi Kleen design and 

some internal changes were made to components and 

internal plumbing.  The plant is currently serving the 

miners onsite village and construction camp.  During the 

construction of the mine the construction camp housed 

750 workmen including canteen staff and caretakers.  This 

plant was almost 190% overloaded but was still producing 

an acceptable effluent.  The Activated Sludge Process will 

operate under extreme loading conditions but requires a 

higher level of sludge management.

IRRIGATION: Effluent was irrigated onto to levy banks in the attempt to 

combat erosion, due to dry conditions.

Redlands Baseball Club

EXAMPLES



EXAMPLES

NAME:

LOCATION: Beerwah, SE Qld

SIZE: 200EP

LOADING: 41,000 lt/day

DETAILS: The sewage flow is 99% toilet usage from daily visitors to the 

Zoo.  The flows to the plant are very erratic with some days 

of only several hundred to others during peak holiday 

periods of several thousands.  This plant has provision for 

grit and rag removal through manually operated 

equipment.  It is basically a manually cleaned bar screen, 

fabricated in polyethylene and aluminium, recommended 

for all commercial treatment plants where it is not possible 

to control the inflow or nature of sewage, therefore acting as 

a screen to remove foreign objects.  

IRRIGATION: The treated water from this plant is used for irrigation onto 

an Avocado Orchard.   The effluent storage is for up to 4 

days as requested by the  Environmental Protection 

Authority (EPA). 

 

NAME:

LOCATION: Bundaberg, Central Qld

SIZE: 240EP

LOADING: 48,000lt/day

DETAILS: The EPA requirement asks for nitrogen and phosphorous 

removal.  Phosphate removal form the effluent disposal, 

through waste sludge placed onto drying beds, drying bed 

consist of sand gravel bed with under-drain, which once 

dried is manually removed when ready and used as garden 

mulch around the park.  This sludge is quite inert and stable 

and has no odours.  

IRRIGATION: This system is discharging to a Marine National Park Ocean 

outfall, and in the drier seasons used to irrigate park 

gardens.

Australia Zoo

Oaks Caravan Park



Suncoast Waste Water Management

59 Industrial Ave

KUNDA PARK  QLD  4556

Freecall: 1800 450 767

Ph: (07) 5453 4466

Fax: (07) 5456 4677

Email: info@ozzikleen.com

Website: www.ozzikleen.com

CONTACT US
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