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1. Introduction 

1.1  Licence Data 
Petratherm Ltd listed on the Australian Stock Exchange on 27 July 2004, 
following the successful completion of a $4,000,000 public offering.  
Neighbouring tenements GEL 156 (Paralana), GEL 178 (Paralana East) and 
GEL 180 (Paralana South) were granted to MNGI Pty Ltd, a wholly owned 
subsidiary of Petratherm Ltd, on 23 November 2004 for a period of 5 years 
each.  
In December 2005 Petratherm applied for, and was granted, Variations to the 
Work Programmes of each of the three Paralana tenements with the view of 
amalgamating their work programs into a single regional project and 
streamlining compliance reporting. 
Subsequently, on 23 November 2006, GEL 254 (Paralana North) was added 
to the Paralana Project licences followed by GEL 336 (Paralana Extension) on 
20 September 2007.   As such GELS 156, 178, 180 and 254 share a common 
anniversary and work program.  In March 2008 Petratherm applied for was 
granted a suspension on Paralana 336 in order to bring the anniversary date 
in-line with the other 4 Paralana tenements. Petratherm also applied for and 
was granted in March 2008 a work program variation which merged the Year 
4 and 5 work program requirements of the Paralana tenements together. 
This report provides a summary of work activities performed on these five 
tenements over the period 23 November 2007 to 22 November 2008 which 
represents Year 4 of the GELS 156, 178 and 180 work programs, Year 2 of 
the GEL 254 work program and Year 1 of the 336 work program. 
 

1.2 Overview 
The Paralana Hot Rock Project is being developed as an Engineered 
Geothermal System using an exploration model informally known as the 
Thermally Anomalous Granite (TAG) model.  This model suggests that areas 
with high heat production granitic rocks buried below thick insulating 
sequences of sedimentary overburden, are prospective for elevated heat flow 
and high geothermal gradients.  Such areas are attractive targets for 
geothermal energy exploration.   
GELS 156, 178, 180, 254 and 336 are bound to the west by the outcropping 
Mt Painter Inlier (Figure 1), and stretch eastward toward the western shore of 
Lake Frome covering a large part of the Poontana Sub-basin.  Existing 
seismic data images the sub-basin as a deep graben structure lying between 
the Mt Painter Inlier and the Benagerie Ridge of the Curnamona Craton 
(Figure 2).  Petratherm’s five licenses collectively cover about 2500 square 
kilometres of the Poontana Sub-basin.   
Immediately west of the Paralana licences, high heat producing granites crop 
out in the Mt Painter and Mt Babbage Inliers.  Modelling of existing regional 
potential field, seismic, and magneto-telluric data suggest that these granites 
may continue east of the Ranges, where they are buried beneath thick 
sediments of the Poontana Sub-basin. Depth to basement modelling in the 
Paralana Project Area suggests there is about 6 km of sedimentary 
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overburden, providing the requisite insulating blanket to retain the heat 
produced by the underlying granitic basement. 

  
Figure 1. Location of the Paralana Project Area.   
 
The boundaries of GEL156, GEL178, GEL180, GEL 254 and GEL 336 are 
displayed in blue.  Also displayed are the locations of the 2D seismic survey 
lines (green) and the Magneto-telluric survey lines (purple) which were 
surveyed during the reporting  period. 
In the first year of operations on-site, Petratherm spudded Paralana-1B the 
first geothermal exploration well in the area.  Paralana-1B was spudded within 
GEL178 in early September 2005 and drilled to 491 metres to evaluate the 
geothermal potential of the Paralana Project Area.  To provide further 
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constraint on the geothermal potential of the area, Paralana-1B was extended 
with a diamond tail to a depth of 1807.5m, as part of the Year 2 work program 
in May-June 2006. This stage of the drilling program is officially noted as 
Paralana-1B DW1.   
Year 3 of the work program focussed on preparing for drilling of the first deep 
well into the reservoir zone at Paralana.  Part of this preparatory work was 
directed toward the specific design and logistics of drilling of the well, 
including locating and contracting a rig of suitable capacity to undertaking the 
drilling and securing long lead time items.  The other main focus of the work 
performed was the acquisition of significant new geophysical data, in the form 
of regional 2D Reflection Seismic and Magneto-telluric surveys, to assist in 
understanding the structural architecture of the sub-basin and selecting the 
best location for the deep well. 
 

Figure 2. Interpretation of seismic line 84-SPG showing major structures. 



6 
 

2. Work Requirements 
The revised work program negotiated by MNGI Pty Ltd with Primary Industries 
and Resources South Australia (PIRSA) for the combined Paralana 
tenements (GEL 156, GEL 178, GEL 180, GEL 254 and GEL336) is 
presented below.   
 

Year of 
Licence 

Work Program for Paralana: GEL156, GEL178 & GEL180 

Four & Five • Injection well design complete 
• Drill 1st Injection Well 
• Down hole thermal analysis 
• Down hole stress analysis 
• Reservoir development & modelling 
• Drill 1st production well (3.5 km) 
• Circulation testing 
• Commercial feasibility & development study 
• Commercial negotiations for further funding 
• Drill 2nd production well to complete triplet (3.5 km) 
• Reservoir stimulation 
• Circulation testing 
• Commercial feasibility and development study 

 Work Program for Paralana: GEL 254 
Two • As above 

 Work Program for Paralana: GEL 336 
One • As above 
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3. Work Conducted 
 

3.1 Environmental Audit of 2007 Magneto-telluric Survey 
During March 2008 Petratherm completed and submitted an Environmental 
Audit of the 2007 Magneto-telluric Survey which was undertaken on GELs 
156 and 178). The Audit results were submitted to PIRSA pursuant to the 
Statement of Environmental Objectives for ground based Geophysical 
Operations in South Australia (August 2007). (See Appendix 3A). 

3.2  Passive Seismic Array  
Petratherm was successful in obtaining a Round 5 PACE grant toward a study 
program to monitor micro-seismic activity in and around the Paralana 
Geothermal Project for the purpose of evaluating the technique of Shear 
Wave Splitting as an exploration tool in characterising EGS (Enhanced 
Geothermal System) reservoirs.  This study required installation of a micro-
seismic monitoring array at the Paralana site, prior to any drilling operations, 
to monitor background seismicity. The seismic data gathered would be used 
to establish the background seismicity of the area, generate a velocity model 
and produce an event catalogue showing the number of events, locations, 
magnitudes and times.  If sufficient data was gathered during the monitoring 
period, fracture location and fracture density calculations would be performed. 
The Institute of Earth Science and Engineering (IESE) at the University of 
Auckland New Zealand were engaged to construct and install the array of 
micro-earthquake monitoring stations to be used as discussed above.   

3.2.1 Installation of the Monitoring Array (Mar to Nov-08) 
PIRSA approval for deployment of the full array was received in May 2008. 
Four surface seismometers were hand dug into shallow holes (< 1 metre 
depth) and fenced to protect the equipment from stock and native wildlife.   
Figure 3 below shows the locations of the surface micro-seismic monitoring 
stations symbolised by red circles. 
Underdale Drillers were subsequently contracted to air drill 4 shallow 
boreholes to accommodate the borehole sensors as part of the passive 
seismic array. The drilling of the shallow holes was completed over two days 
in June 2009, without incident.  The holes were cased with PVC and capped 
to hold the holes open and prevent ingress of debris and wildlife.   
In July 2008, the borehole sensors where successfully deployed in the 4 
shallow boreholes, at depths ranging between 4 and 21 metres. The sensors 
were hand lowered on cables and sanded into place at the bottom of the 
holes to facilitate good connection with the ground but enable future removal 
of the individual seismometers if required.  Deployment of the fifth down-hole 
sensor, intended to be installed in the Paralana 1B well was delayed due to 
technical difficulties with the equipment.   A temporary surface station was left 
in this location to record data in the interim.  The locations of the down-hole 
sensors are shown in Figure 3 below as yellow circles. 
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Figure 3. Passive seismic surface array as deployed April 2008 

IESE travelled to site to deploy the deep-hole sensor in Paralana 1B. It was 
found that the sensor had been designed too large to fit through the existing 
casing of Paralana 1B. The deployment was abandoned until another suitable 
sensor could be built. 
In November 2008 the deep-hole sensor in Paralana 1B was successfully 
deployed in the well however these operations occurred after this Annual 
Reporting period so further detail will be provided in the Year 5 Annual 
Report. 

 
Figure 4. Paralana passive seismic array 
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3.3  Native Title Clearance Survey of Paralana 2 site (Jul-08) 
A Native Title clearance survey was undertaken on the 15th July 2008 under 
the direction of Bob Ellis. The survey team consisted of Adnyamathanha 
representatives, Bob Ellis and representatives from Beach Petroleum and 
Petratherm. The survey covered a 1 km by 2 km area around the proposed 
Paralana 2 site and the planned access route to the area. The area that was 
cleared was located within GEL 178. The area was cleared by the 
Adnyamathanha Native Title Claimants for all activities associated with drilling 
the Paralana 2 geothermal well, including associated infrastructure, water 
wells, dams and access roads. Figure 5 below shows the area covered during 
the clearance.  
 

 
Figure 5. 1km x 2km Area Cleared During Native Title Clearance Survey 
 

3.4  Preparation of Paralana-2 site - Drilling of 2 water bores (27/08) 
and Fencing of Native Title Clearance Area (21/11)  

Thompson Drilling was contracted by Beach Petroleum to drill 2 water bores 
at the Paralana 2 site on the 27th – 28th of September 2008. Two bores were 
successfully drilled within the 1x2 kilometre heritage cleared area at depths of 
144 meters and 112 meters. Both bores have been capped for later use 
during the drilling of Paralana 2. 
The water bores, which are within the immediate area of the site prepared for 
drilling the deep well, and the access track used was converted to a 
significant rig access road since the end of the Permit Year. The bores were 
constructed in compliance with the objectives of the Cooper Basin SEO for 
Drilling and Production Operations, as shown in Appendix 3.3 Environmental 
Assessment Report – Fencing and Drilling Water Bores. 
Through consultation with Adnyamathanha representatives, agreement was 
reached that fencing of the Paralana-2 work area would be desirable, in order 
to protect heritage sites identified by the survey, and clearly delineate the 
work area.   Fencing was subsequently erected around the area cleared by 
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the native title clearance survey as recommended. The fencing was 
completed without incident, on the 21st of November, and was constructed in 
compliance with the objectives of the Cooper Basin SEO for Drilling and 
Production Operations 
The water bores, which are within the immediate area of the site prepared for 
drilling the deep well, and the access track used was converted to a 
significant rig access road since the end of the Permit Year.  
Whilst constructed in accordance with the objectives of the SEO, due to their 
location final compliance with the SEO will become part of the audit after 
drilling of Paralana 2.  An Environmental Assessment Report for these 
operations is shown at Appendix 3.3 Environmental Assessment Report – 
Fencing and Drilling Water Bores. 
 

3.5  Environmental Assessment Survey undertaken for Environmental 
Assessment Report (Nov-08) 

Tim Fatchen of Fatchen Environmental Pty Ltd attended site in order to 
develop an Environmental Assessment Report (EAR) for the Paralana 2 
proposed work activities. Fatchen Environmental Pty Ltd found that the 
environment and risks associated with drilling operations at the Paralana site 
are substantially similar to those addressed in the SEO for Drilling Operations 
in the Cooper Basin (2003 edn), and as such drilling operations at the 
Paralana tenements may be performed under this SEO. The EAR prepared 
by Fatchen Environmental Pty Ltd will be submitted to PIRSA in due course 
as part of the drilling activity notification / well plan documentation.  
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Year 4 Expenditure 
A break down on the combined expenditure for the Paralana tenements for 
Year 4 is presented in Appendix 2.  

4. Operations Proposed for Year 5 
The work program for Year 5 Paralana Project Tenements will be aimed at the 
drilling and testing of the first Injection well, Paralana 2, and the undertaking 
of a commercial feasibility and development study. Further delays in rig 
availability due to Hurricane Ike have pushed the spud date of Paralana 2 to 
May 1st 2009.  

Year of 
Licence 

Work Program for Paralana: GEL156, GEL178 & GEL180 

Four & Five • Injection well design complete 
• Drill 1st Injection Well 
• Down hole thermal analysis 
• Down hole stress analysis 
• Reservoir development & modelling 
• Drill 1st production well (3.5 km) 
• Circulation testing 
• Commercial feasibility & development study 
• Commercial negotiations for further funding 
• Drill 2nd production well to complete triplet (3.5 km) 
• Reservoir stimulation 
• Circulation testing 
• Commercial feasibility and development study 

 Work Program for Paralana: GEL 254 
Two • As above 

 Work Program for Paralana: GEL 336 
One • As above 

Discussions will be held with PIRSA regarding submission of a request by 
Petratherm to make a variation to the Work Programme to accommodate the 
severely delayed start of drilling the 1st Injection well until mid 2009 due to 
unavailability of an adequate rig. Due to the delayed arrival of a suitable rig 
the production well drilling and associated operations will also be delayed. 

5. Compliance with the Petroleum Act 2000 (Reg. 33). 

a)  Summary of the regulated activities conducted during the licence 
year. 

Regulated activities undertaken by Petratherm in the Paralana Hot Rock 
Project Area during the licence year include;  

i. Borehole drilling for Passive Seismic Sensors 

ii. Installation of Passive Seismic Surface Sensors (Apr-08) and 
Attempted deployment of Passive Seismic Sensor in Paralana 1B 
(Aug-08) 

iii. Drilling of 2 water wells (Sep-08) 
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b)  Report for the year on compliance with the Act, these regulations, 
the licence and any relevant statement of environmental 
objectives. 

An independent consultant engaged in 2005 to prepare an Environmental 
Assessment Report for drilling operations at Paralana-1B, found that the 
existing EIR and SEO for drilling operations in the Cooper Basin were 
applicable and sufficient to guide operations at the Paralana site, as 
environmental conditions at the sites were substantively similar.  Based on 
this assessment, Petratherm determined that the existing EIR and SEO for 
seismic operations in the Cooper Basin were also appropriate for application 
to passive seismic operations carried out on the Paralana licences.   
Four shallow boreholes (8 – 30 m approx) were drilled in preparation for the 
installation of the sondes of the Passive Seismic array. These will be 
deepened in a few months, and additional holes drilled. A formal audit of 
compliance with the Cooper Basin SEO; geophysical operations will be 
undertaken after removal of the sondes and restoration of the sites. 
The Paralana Passive Seismic installation was conducted under the scope of 
the existing SEO prepared for Seismic Operations in the Cooper and 
Eromanga Basins, South Australia.  The installation and data download of the 
passive seismic array complied with all aspects of the existing SEO (ref 
Appendix 1).   
The installation of the geophone into Paralana – 1 BDW1 also fell under the 
scope of the existing SEO prepared for Seismic Operations in South Australia.  
The survey complied with all aspects of this SEO. 
Water well construction activities were completed in accordance with the 
objectives of the Cooper Basin SEO; drilling and well operations. 
There were no instances of non-compliance with the Regulations in regard to 
Petratherm’s geophysical (passive seismic) operations in GELs 156,178, 180  
during Year 4 of the Licence, and GELs 254 and 336 in Years 2 and 3 
respectively, nor were there any instances of non-compliance with the 
"Statement of Environmental Objectives; Seismic Operations in the Cooper 
Basin." 

c)   Actions taken to rectify non-compliance with obligations imposed 
by the Act, these regulations or the licence, and to minimise the 
likelihood of the recurrence of any such non-compliance;  

Discussions will be held with PIRSA regarding submission of a request by 
Petratherm to make a variation to the Work Programme to accommodate the 
severely delayed start to drilling the 1st Injection well until mid 2009 due to 
unavailability of an adequate rig.  
A request for variation of this Work Program will be sought in the future. 
Licence suspension or early variations will be sought in future to avoid the 
situation re-occurring. 

d)  Summarise any management system audits undertaken during the 
relevant licence year including information on any failure or 
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deficiency identified by the audit and any corrective actions that 
has, or will be, taken. 

Petratherm Ltd recognises the importance of achieving regulatory compliance 
and is committed to achieving best practice in its management strategies, 
work practices and procedures, in an environmentally and socially responsible 
manner.  Petratherm has a policy of continuing review and improvement in the 
development of management systems to ensure it meets this commitment.   
At present documented management systems include an Environmental and 
Operational Health and Safety Manual, Field Operations Manual, and 
Standard Operating Procedures Manuals for individual tenements/projects.   
Currently Petratherm is working with Business SA to review and improve its 
management systems. 
An internal Management System review in progress at the end of the Permit 
Year will be followed by an independent Management System audit 
scheduled for early 2009.  

e)  List all reports and data relevant to the operation of the Act 
generated by the licensee during the licence year, 

Author Title Date Activity GEL Submitted
Petratherm Combined Year 3 Annual Report for 

Paralana tenements (GELs 156, 178, 
180). Year 1 GEL 254 

Jan 
2008 

Annual 
Report 

GEL178/156
/180/254 
All Paralana 

18 Jan 
2008 
 

Petratherm Activity Application for Paralana 
Passive Seismic Monitoring (GEL’s 156, 
178, 180, 254, 336) 

March 
2008 

Passive 
Seismic 
survey 

GEL178/156/
180/254/336 
 

13 March 
2008 

Petratherm Variation of GEL’s 156,178,180, 254, 
336 work program and suspension of 
GEL 336 

Feb 
2008 

 GEL178/156/
180/254/336 

26/02/08 

Petratherm Environmental Audit of Magneto-telluric 
Survey (GEL’s 156/178) 

April 
2008 

Env Audit GEL 
156/178 

15/04/08 

      
      
      
Petratherm Quarterly incident report and cased hole 

activity report 4th quarter 2007 
Oct-Dec 
2007 

 GEL178/156/
180/254/336 
 

Jan 2008 

Petratherm Quarterly incident and cased hole 
activity report 1st quarter 2008 

Jan-Mar 
2008 

 GEL178/156/
180/254/336 

Apr 2008 

Petratherm Quarterly cased hole activity report and 
incident reports 2nd quarter 2008 

Apr-
June 
2008 

 GEL178/156/
180/254/336 

July 2008 

Petratherm Quarterly incident and cased hole 
activity reports 3rd quarter 2008 

Jul-Sept 
2008 

 GEL178/156/
180/254/336 

Oct 2008 

      

f)  Report on any incidents reportable to the Minister under the Act 
and regulations during the relevant licence year. 

No reportable incidents. 

g)  Report on any reasonably foreseeable threats that reasonably 
present, or may present, a hazard to facilities or activities under the 
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licence, and report on any corrective action that has, or will be, 
taken. 

A detailed risk analysis of up coming drilling activities scheduled for Year 5 of 
the Paralana work program will be performed in due course, as part of the 
Activity Application documentation. 

h)  Operations proposed for the ensuing year 

 discussion on the proposed work program for GEL 156, GEL 178, GEL180, 
GEL 254 and GEL 336 is presented in Section 5 above. 
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Appendix 1  
 
 

Report on Reportable Incidents  
Fourth Quarter 2008 
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Appendix 2.  

 
Paralana Year 4 Expenditure 

 
Commercial in Confidence.
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Appendix 3  
 
 

Assessments of SEO Compliance for  
 
 

3.1 MT Survey 

3.2 Passive Seismic 

3.3 Fencing and Drilling Water Bores 
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Appendix 3.1     ASSESSMENT OF PETRATHERM’S PERFORMANCE IN ACHIEVING ENVIRONMENTAL OBJECTIVES DEFINED IN THE SEO FOR 
GROUND-BASED GEOPHYSICAL OPERATIONS (NON-SEISMIC) IN SOUTH AUSTRALIA 

SURVEY NAME: 2007 Paralana Magneto-telluric Survey GELs No.:  156 & 178 SURVEY TYPE:  Magneto-telluric   

COMMENCED:  13/11/07 COMPLETED:  1/12/07  

Table 1:  Environmental Objectives and Performance Assessment of magneto-telluric survey operations conducted at the Paralana site. 
These objectives are designed to monitor and manage those activities that have, or are likely to have, temporary impacts on biological 
diversity, cultural components of the environment, groundwater or other land users. 

 
Environmental 

objective 
Assessment Criteria  Main sources of 

risk 
Comments Performance 

Assessment 

1. Minimise disturbance 
to other land users 

All reasonable landowner 
complaints are addressed 
and resolved. 
Upon completion of the 
survey and after any 
rehabilitation or reparation (if 
determined prior to survey), 
the level of impacts on other 
land users is determined by 
the absence of existing 
stakeholder complaints. 

 
 

NOIEs given to all stakeholders. 
Stakeholders contacted personally prior to and after survey 
completed. 
Existing tracks used wherever possible. 
Crew camped and used facilities at local homestead for duration 
of survey. 
No complaints received 
Magneto-telluric surveys are by nature a low impact activity. 

Y 

2. Minimise disturbance 
to native vegetation, 
fauna and associated 
wildlife habitats  

Vehicle access to survey 
area is to be via existing 
access tracks of existing 
seismic lines, except where 
they may have been 
rehabilitated. 
No off traverse driving. 
No native vegetation 
clearance occurs. 
Appropriate measures to 
contain and prevent fuel and 
chemical spillages taken.  
Spillage response 
equipment available.  
Reporting system in place. 

 Existing tracks and seismic survey lines used for access and 
survey line wherever possible. 
No native vegetation clearance occurred. 
Waste disposal and refuelling undertaken at the base camp at 
Wooltana Station. No spillages reported.   
No other chemicals are used during the MT preparation and 
acquisition process. 
 

Y 
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3. Avoid disturbance to 
sites of cultural and 
heritage significance 

Survey area scouted by 
appropriate personnel.  
Report prepared. 
Identified sites flagged and 
avoided.   
New sites identified reported 
to appropriate agency. 

 Cultural and Heritage site registers consulted. 
A negotiated work area clearance agreement exists for the region. 
A heritage clearance survey was undertaken with Native Title 
claimants and approval given.  
Identified sites were clearly indicated to crews and avoided. 

Y 

4. Minimise the risk of 
introduction and/or 
spread of introduced 
species and bio-security 
threats. 

Weeds, feral animals or 
plant and animal diseases 
are not introduced to, or 
spread within South 
Australia. 

 All vehicles and equipment were cleaned before arrival and 
departure from site. 

No pets or other animals were brought to site. 

Y 

5. Minimise the risk of 
initiation and/or 
propagation of wildfire. 

Appropriate plans in place 
and equipment available to 
identify hazards, initiate 
hazard mitigation and 
response  training, fire-
fighting equipment available. 

 An Emergency Response Plan exists for the area and was 
explained to crew.   
Fire-extinguishers present at camp and in vehicles. 
Emergency contacts made known to crew and alerted to the 
crew’s presence and activities. 

Y 

6. Minimise the visual 
impacts of geophysical 
operations 

Locate camp and survey 
traverses to minimise visual 
impact. 
Remove all equipment and 
litter. 

 Crew camped at established quarters at local homestead.   
No vegetation removed. 
Existing tracks or seismic survey lines used wherever possible. 
All equipment removed and waste disposed of at the homestead. 

Y 

7.  Minimise generation 
of dust 

Drive at appropriate speed 
to minimise dust hazard 
particularly in vicinity of 
other crews or homesteads. 

 Included in crew inductions. 
 

Y 

8. Minimise soil 
disturbance and 
contamination 

Locate campsites to 
minimise disturbance and 
contamination. 
Refuel in allocated refuelling 
areas. 
Clean up and report all spills 
and leaks. 
Dispose of waste 
appropriately. 
Only vehicles engaged in 
data acquisition to traverse 
survey lines. 

 Crew camped at established quarters at local homestead.   
No vegetation removed. 
Existing tracks or seismic survey lines used wherever possible. 
Refuelling performed at homestead.  
Waste disposed of at homestead.  
No spills reported.  
Wherever possible survey lines coincident with existing tracks or 
seismic survey lines.  Only survey vehicles directly used in data 
acquisition accessed the survey lines. 

Y 
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9.  Optimise waste 
recovery 

Wastes (except sewerage 
and grey water) to be 
segregated, burnt or 
transported to an EPA waste 
disposal facility. 

 Crew camped at established quarters at local homestead. 
All waste disposed of at the homestead. 

Y 
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Appendix 3.2  ASSESSMENT OF PETRATHERM’S PERFORMANCE IN ACHIEVING ENVIRONMENTAL OBJECTIVES DEFINED IN THE SEO FOR 
GROUND-BASED GEOPHYSICAL OPERATIONS (NON-SEISMIC) IN SOUTH AUSTRALIA 

SURVEY NAME: Deployment of Passive Seismic Array GELs No.:  156 & 178 SURVEY TYPE:  Background MEQ monitoring  

COMMENCED:  May 2008 COMPLETED:  Ongoing  

Table 1:  Environmental Objectives and Performance Assessment of deployment and monitoring operations for installation of passive seismic monitoring array 
conducted across the Paralana GELs. These objectives are designed to monitor and manage those activities that have, or are likely to have, temporary impacts on 
biological diversity, cultural components of the environment, groundwater or other land users. 

 
Environmental 

objective 
Assessment Criteria  Main sources of 

risk 
Comments Performance 

Assessment 

1. Minimise disturbance 
to other land users 

All reasonable landowner 
complaints are addressed 
and resolved. 
Upon completion of the 
survey and after any 
rehabilitation or reparation (if 
determined prior to survey), 
the level of impacts on other 
land users is determined by 
the absence of existing 
stakeholder complaints. 

 
 

NOIEs given to all stakeholders. 
Stakeholders contacted personally prior to and during deployment 
operations.  Operations ongoing. 
Existing tracks used wherever possible. 
Crew camped and used facilities at local homestead for duration 
of operations. 
No complaints received 
Deployment and ongoing monitoring of the equipment is by nature 
a low impact activity. 

Y 

2. Minimise disturbance 
to native vegetation, 
fauna and associated 
wildlife habitats  

Vehicle access to survey 
area is to be via existing 
access tracks of existing 
seismic lines, except where 
they may have been 
rehabilitated. 
No off traverse driving. 
No native vegetation 
clearance occurs. 
Appropriate measures to 
contain and prevent fuel and 
chemical spillages taken.  
Spillage response 
equipment available.  
Reporting system in place. 

 Existing tracks and seismic survey lines used for access and 
location of MEQ stations wherever possible. 
No native vegetation clearance occurred. 
Waste disposal and refuelling undertaken at the base camp at 
Wooltana and Wertaloona Stations. No spillages reported.   
No other chemicals are used during the deployment or monitoring 
operations. 
 

Y 

3. Avoid disturbance to Survey area scouted by  Cultural and Heritage site registers consulted. Y 
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sites of cultural and 
heritage significance 

appropriate personnel.  
Report prepared. 
Identified sites flagged and 
avoided.   
New sites identified reported 
to appropriate agency. 

A negotiated work area clearance agreement exists for the region. 
MEQ station locations were sited on areas previously cleared and 
approved by Native Title claimants – eg seismic lines, alternative 
unused drilling sites.  
 

4. Minimise the risk of 
introduction and/or 
spread of introduced 
species and bio-security 
threats. 

Weeds, feral animals or 
plant and animal diseases 
are not introduced to, or 
spread within South 
Australia. 

 All vehicles and equipment were cleaned before arrival and 
departure from site. 

 

Y 

5. Minimise the risk of 
initiation and/or 
propagation of wildfire. 

Appropriate plans in place 
and equipment available to 
identify hazards, initiate 
hazard mitigation and 
response training, fire-
fighting equipment available. 

 An Emergency Response Plan exists for the area and was 
explained to crew in induction.   
Fire-extinguishers present in vehicles. 
Emergency contacts made known to crew and alerted to the 
crew’s presence and activities. 

Y 

6. Minimise the visual 
impacts of geophysical 
operations 

Locate camp and survey 
traverses to minimise visual 
impact. 
Remove all equipment and 
litter. 

 Crew camped at established quarters at local homesteads.   
No vegetation removed. 
Existing tracks or seismic survey lines used wherever possible. 
All equipment removed and waste disposed of at the homesteads. 

Y 

7.  Minimise generation 
of dust 

Drive at appropriate speed 
to minimise dust hazard 
particularly in vicinity of 
other crews or homesteads. 

 Included in crew inductions. 
 

Y 

8. Minimise soil 
disturbance and 
contamination 

Locate campsites to 
minimise disturbance and 
contamination. 
Refuel in allocated refuelling 
areas. 
Clean up and report all spills 
and leaks. 
Dispose of waste 
appropriately. 
Only vehicles engaged in 
data acquisition to traverse 
survey lines. 

 Crew camped at established quarters at local homesteads.   
No vegetation removed. 
Existing tracks or seismic survey lines used wherever possible. 
Refuelling performed at homesteads.  
Waste disposed of at homesteads.  
No spills reported.  
Wherever possible stations deployed coincident with existing 
tracks or seismic survey lines.  Only operational vehicles directly 
used in accessing the station locations. 

Y 

9.  Optimise waste Wastes (except sewerage  Crew camped at established quarters at local homesteads. Y 
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recovery and grey water) to be 
segregated, burnt or 
transported to an EPA waste 
disposal facility. 

All waste disposed of at the homesteads. 
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Appendix 3.3  ENVIRONMENTAL ASSESSMENT REPORT – Fencing and Drilling Water Bores 

WELL NAME:  Paralana 2 GEL No.:  178  Locations: Water bores within 100m of Paralana #2 well location 

DRILLING ACTIVITY:  27, 28-Sep-08   FENCING ACTIVITY: 14 through 21-Nov-08 

The area for drilling and associated activities cleared by the Adnyamathana in the Heritage Clearance was fenced by a local contractor. The designated Cleared 
area was fenced to delineate the cleared area, eliminate stock from the operational area and to prevent public access to the drilling site. 
Two water bores were drilled, a drilling water dam was constructed and pumps were installed to provide water for geothermal well drilling operations.   
 
Table 1:  Environmental Objectives and Performance Assessment of drilling operations conducted at the Paralana site.  
These objectives are designed to monitor and manage those activities that have, or are likely to have, temporary impacts on biological diversity, cultural 
components of the environment, groundwater or other land users, and facilitate rehabilitation so as to minimise such impacts if they occur. 
 

Environmental 
objective 

Possible impact Main sources of 
risk 

Comments Performance 
Assessment 

1. Minimise risk to public and third parties 

Minimise public and 
third party risks. 

Creation of new public risks: 
public using rig road; well 
blowouts; post-drilling. 

Access risks, well 
site risks  
 

Following drilling of the two bores all signage was removed and 
sumps backfilled.  The site around the water bores has been 
rehabilitated.  Area around bore valve is built up and valve and 
pipe is above ground level. Temporary fence installed in 
immediate area until whole drilling area is fenced off from stock 
and public.  Bore sites and access tracks within the fenced area 
are not visible from public roads. 
The designated cleared area was fenced to delineate the cleared 
area, eliminate stock from the operational area and to prevent 
public access to the drilling site. 
The fence limits public access to minimise risk to public safety 
during future drilling and other operations.  

0 

2. Minimise disturbance and soil contamination 

Minimise soil impacts 
 

Accelerated soil erosion, 
particularly in gibber 
(potential start-up of long 
term irreversible erosion on 
gibber slopes >2%) 
Development of borrow 
areas. 

Access and pad 
construction 

Access to construct the bores and fence used an existing track. 
Vehicle movements were controlled to minimise soil disturbance. 
No well site pad, new access roads or borrow pits were 
constructed. 
Site lightly graded and levelled back to natural contour except for 
small area immediately around bore valve and pipework. 
Wheel track access track remained visible and will be used to 
construct the access road for the main Paralana 2 drilling rig. 
Note these bores are within 50m of the Paralana #2 well lease 

0 
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pad. Downhole pumps with power generators, and flowlines to the 
drilling water storage dams have been installed temporarily and 
will be removed at the end of deep drilling and stimulation 
operations. 

Avoid storage and 
loading facility spills; 
rapid cleanup and 
impact minimisation 
following spills 

Pollution through local fuel 
tank or filling point spills 

Vehicle and plant 
refuelling, drilling 
operations. 

No soil was contaminated during the fence or borehole 
construction. 
 

+1 

3. Avoid introduction of pest species 

Prevent introduction of 
pest plants 

Establishment of further 
alien species in the locality 

Importation on 
vehicles 

All bore drilling equipment & vehicles cleaned before being 
brought on to site. 
Fencing vehicles are used only in the locality hence will not 
introduce pest plants. 

+1 

4. Minimise disturbance to drainage patterns; avoid contamination of surface and shallow groundwaters 

Avoid drainage 
alterations 

Downstream shifts; erosion Access and pad 
construction 

Boreholes are not sited in an area where flooding from local 
watercourses is likely.  No new tracks were created for the drilling 
program but existing wheeltrack access does alter the natural 
drainage slightly.   
Site and access areas were lightly graded and levelled back to 
natural contour except for small area (~10 sq m) immediately 
around each bore hole where natural drainage has been altered.  

+1 

5. Avoid disturbance to sites of cultural and heritage significance 

Avoid disturbance to 
sites of Aboriginal and 
European heritage 
significance 

Intrusion or physical site 
damage to areas of 
Aboriginal and European 
heritage significance 

Access and pad 
construction, 
vehicle and 
people movement 

Heritage clearance survey conducted & approval given. 
No artefacts found.  One camp fire area noted in the Heritage 
Clearance Survey was fenced off. 

+2 

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

Access and pad 
construction 

No well site pad, new access roads or borrow pits were 
constructed.  
Site lightly graded and levelled back to natural contour except for 
small area immediately around each bore hole. 
Wheel track access track visible in places but expected to blend in 
with growth of new vegetation. 
Access to construct the bores and fence used an existing track. 
Vehicle movements were controlled to minimise soil disturbance. 

+1 
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6. Minimise loss of aquifer pressures and avoid aquifer contamination 

Minimise formation 
damage in drilling 

Physical damage to 
formation beyond the 
drillhole. 

Drilling No evidence of physical formation damage beyond water bores. +1 

Prevent cross-
connection between 
aquifers, and between 
aquifers and reservoirs 

Contamination of higher-
quality groundwater with 
lower-quality waters 
(salinity, trace elements). 
 

Missing or 
inadequate casing 
or plugging post-
drilling. 

Casing is competent in both bores. No plugging post-drilling. +1 

7.  Minimise disturbance to native vegetation and fauna 

Avoid impacts on high 
biological value or 
wilderness value areas 

Direct physical impact on 
high biological or wilderness 
value areas; fires started at 
pad 

Access and pad 
construction; fires 

Bores are located within Paralana fenced area, which is not an 
areas of high biological significance or wilderness value. 
No drilling pad, new access tracks or land clearance were 
required for the drilling operations.  

+2 

Minimise disturbance to  
vegetation and habitat 

Physical damage to soils, 
vegetation and habitat; 
wildfire 

Access and pad 
construction or 
upgrade; Fires at 
drilling site 

No drilling pad, new access tracks or land clearance were 
required for the boring operations.   
Site lightly graded and levelled back to natural contour except for 
small area immediately around each bore hole. 
Wheel track access has disturbed some vegetation off the track 
but expected to blend in with new growth.  Note that the area has 
been in drought with very little rainfall to sustain germination or 
significant growth of perennial species.  
The  

+1 

Avoid disturbance to 
rare, endangered, 
vulnerable species and 
communities 

Physical removal of rare, 
endangered, vulnerable 
species 

Access and pad 
construction 

Boreholes and  Paralana fenced area are not located in an area 
with no high biological significance or wilderness value, hence 
fencing and boring ops presented no long term impact to any such 
area. 

+2 

8. Minimise air pollution and greenhouse gas emissions 

Combustion by-
products, particulates, 
vented hydrocarbon or 
CO2 release 

Well testing, drilling Any testing 
carried out in 
accordance with 
industry-accepted 
standards 

Not applicable NA 

9.  Maintain/enhance partnerships in community 
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Liaison with local 
pastoral and mineral 
operations 

Affected parties notified and 
consulted on proposed 
activities 

 Petratherm maintains regular and frequent contact and 
information meetings with local landholders & stakeholders.  Siting 
of fences, boreholes & access to water approved by landholders.  

+2 

10. Avoid or minimise disturbance to stakeholders and associated infrastructure 

Minimise adverse 
impact on livestock 

Interference with stock Disturbance to 
stock grazing  

All equipment, materials and rubbish have been removed from 
site. No contaminated soils. 
Boreholes located within Heritage Cleared 2km x 1 km fenced 
area. Whole drilling area is fenced off from stock and public.   

+2 
 

Avoid contamination of 
stockwaters with 
hydrocarbons 

Interference with stock; 
pollution of stock water 

No hydrocarbons 
expected 

No hydrocarbons encountered. +2 

Minimise adverse 
impact on Regional 
Reserve operations 

Not applicable in this area  Not applicable NA 

11.  Optimise waste reduction and recovery 

Minimise waste 
handling and disposal 
impact 

Creation of wastes: 
sewerage, litter, overflow 
and spillage 

Disposal of 
wastes while 
drilling 

All boring fluids, cuttings etc contained within sumps. 
Boring operations waste was collected, stored &removed from site 
in covered bins/containers. Contractor used Beverley mine site 
accommodation and camp facilities. 
Sewerage collected in chemical toilet/tanks and removed off site.   

+2 

12. Remediate and rehabilitate operational areas to agreed standards. 

Rehabilitate 
unsuccessful or 
suspended wellsite and 
access 

Wellsite and access 
permanently left in place if 
successful with visual 
impact, changed soil 
surfaces, colour contrasts 

Post-drilling  Not applicable N/A 

Undertake long-term 
planning for 
rehabilitation for 
potential producing 
wellsite 

Not applicable in this case Development of 
rehabilitation 
plans included in 
production 
management 

Not applicable NA 

13. Minimise as far as reasonably practicable interruptions to natural gas supply. 

Not applicable    Not applicable NA 

 


