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1. Introduction 
1.1 Licence Data 
 
MNGI Pty Ltd, a wholly owned subsidiary of Petratherm Ltd, was granted GEL 157 
(Callabonna) on 23 November 2004 and GEL 179 (Callabonna East) on 28 January 
2005, each for a period of 5 years.  In December 2005 Petratherm applied for 
Variations to the Work Programs of each of the two Callabonna tenements with the 
view of amalgamating their work programs into a single regional project and 
streamlining compliance reporting.  The proposed variations were approved by PIRSA, 
and the revised first anniversary of the combined tenements was the 17th February 
2006.  In accordance with Section 33 of the Petroleum Regulations 2000, this report 
details work conducted during the third permit year of the licences. 
 
The Callabonna Project licences are located in the northern Arrowie Basin on the 
gibber plains to the north of the Mt Painter and Mt Babbage Inliers of the Flinders 
Ranges (Figure 1).   

 
 

Figure 1. Map indicating the location of GEL157 Callabonna, GEL179 Callabonna 
East and the Yerila-1 well.  
 

 
 
 
 



1.2 Overview 
 
The Callabonna Hot Rock Project represents an exploration play for an Engineered 
Geothermal System (EGS) informally known as the Thermally Anomalous Granite 
(TAG) model (Figure 2).  This model focuses on areas where high heat producing 
granitic rocks are covered by thick insulating sequences of sedimentary overburden, 
which maximise the local geothermal gradient.   
 
Known high heat producing granites cropping out in the Mt Painter and Mt Babbage 
Inliers to the south of the Callabonna Project area, continue under cover to the north.  
Existing regional gravity and magnetic data suggests that a distinct low density area 
covering approximately 1200 km2 immediately north-northeast of the Mt Painter and 
Mt Babbage Inliers, is an intrusive body underlying about 2-3 km of sedimentary 
overburden (Figure 2).  Petratherm’s two licences, GEL157 and GEL179, cover about 
1000 square kilometres over the centre of this body.   
 
 
 
 

 
 
Figure 2:  Regional 
1VD Gravity Image, 
highlighting extent of 
the Callabonna 
Gravity Low 
(northern dark blue 
area), Petratherm’s 

Licence Areas, and 
the location of Yerila-
1. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 



2. Work Requirements 
 
The combined work program for Year 3 of the Callabonna tenements (GEL 157 and 
GEL 179) is presented below.   
 

Year of 
Licence 

Work Program  

3  Diamond tail extension to geothermal test well (1500m 
approx)  

 Downhole temperature and wireline logging 
 Revised thermal and reservoir models 
 Commercial feasibility and development study 
 Injection/Production well (3.5 km) design process underway 

 
 
3. Work Conducted 
 
3.1 Magneto-telluric Survey 
 
As reported in the Year 2 Annual Report, a Magneto-telluric survey was initiated over 
the Callabonna tenements in June 2006, however severe storm activity during the 
survey operations damaged the recording equipment, resulting in cancellation of the 
remainder of the survey. 
 
A repeat attempt to conduct the full 5000m long survey was successfully undertaken 
from 1st to 5th December 2007 by Quantec Geoscience.   A single linear traverse was 
recorded in a north-south orientation so as to intersect features of interest on regional 
gravity and magnetic data.  The start point of the survey was 389200E, 6724900N 
(GDA94) and the orientation of the line was 000°T.  A total of 5km of data were 
acquired with an average of 6 stations acquired per day, each station having a spacing 
of 500m, giving a total of 11 stations.  A single site setup consisted of an L shaped E 
field array, with 100m dipoles and Hx, Hy and Hz Low frequency coils, remote 
referenced. Data was collected at an effective bandwidth of 0.005 to 300 Hz. 
 
The main objective for the survey was to provide information on the depth to 
basement, estimated to be at about 3000m, and on the thicknesses of local stratigraphic 
units. Thermal and commercial modelling of data from Callabonna, has shown that the 
depth of the basement / cover interface is a critical factor in the commercial feasibility 
of this licence. Thus much of the work conducted in Years 2 and 3 has been aimed at 
better constraining the depth to the basement / sedimentary cover contact, and 
investigating the commercial feasibility of the project area based on possible outcomes 
from these survey results.  
 
Data from this survey is currently being interrogated and an Operations and 
Interpretation Report will be submitted to PIRSA in due course in accordance with 
Regulations.  The decision to drill a deep (injection) well, and the siting of such a well, 
will be contingent on the findings of the magneto-telluric survey and associated 
outcomes of commercial feasibility modeling. 
 



3.2 Revised thermal and reservoir models 
 
Preliminary results from the MT survey have been used to adjust thermal and reservoir 
models in conjunction with stratigraphic data gained from the drilling of Yerila-1, 
thermal conductivity measurements from the Paralana1BDW1 drillhole and regional 
2D seismic data recorded over the Paralana tenements to the south.  Modelling of the 
data is continuing as interpretation of the MT and seismic data progresses. 
 
3.3 Commercial feasibility and development study 
 
Petratherm continued discussions with a number of potential joint venture partners 
during Year 3 of the Callabonna licences.  Economic modelling and discussions with 
interested parties indicated that commercial conditions were favourable for 
development, contingent on a number of technical factors.  The foremost of these 
technical factors were drilling depth and target temperature which are intrinsically 
linked to the depth of the basement heat source / thickness and conductivity of the 
sedimentary cover, and the transmission solution for this location.  Further information 
about these critical factors is required before further negotiations or feasibility 
assessments can be made. 
 
3.4 Diamond tail extension 
 
A diamond tail extension to Yerila-1 was not drilled in Year 3.   Data gathered from 
the first stage drilling of Yerila-1 and drilling of Paralana-1BDW1 were considered 
sufficient to progress thermal and economic modeling, given that the Yerila-1 
extension would only provide relatively shallow stratigraphic information at a single 
location.  It was considered that more useful data could be gathered and incorporated 
into the modeling from interpretation and assessment of the Callabonna magneto-
telluric survey in conjunction with extrapolations from the Poontana Regional 2D 
Seismic and Mt Hopeless Seismic surveys. 
 
Petratherm recognises that this constitutes a breach of compliance of the negotiated 
work program for Year 3. 
 
3.5 Downhole temperature and wireline logging 
 
Downhole temperature and wireline logging was not undertaken in Year 3, due to the 
extension of Yerila-1 not being drilled. 
 
3.6 Injection well design process underway 
 
An initial internal doublet system scoping study has been undertaken incorporating 
well design elements developed for the Paralana project.   The final selection of the 
most suitable drilling target in the tenement has yet to be made, and will be contingent 
on the results of depth to basement and potential deep basin stratigraphy modelling 
derived from the Callabonna magneto-telluric and Poontana seismic surveys.   
 
 
 
 



4. Year 3 Expenditure 
 
A break down on the combined expenditure for the Callabonna tenements for Year 3 is 
attached in Appendix 2. 
 
5. Operations Proposed for Year 4 
 
The work program for Year 4 of the Paralana Project tenements is intended to extend 
our understanding of the geothermal resource by drilling the first deep (injection) well 
into the geothermal resource target area, hence confirming the geothermal gradient and 
providing data on varied properties of the cover sequence and in situ stress regime via 
proposed wireline logging and downhole stress analysis.   
 

Year of 
Licence 

Work Program  

4  Injection/Production well (3.5km) design completed 
 Drill 3.5 km injection well 
 Down hole thermal analysis 
 Down hole stress analysis 

 
While planning has commenced on well design aspects, Petratherm is concerned that 
the current tight market with respect to rig availability (particularly large rigs with the 
capability to drill >4km deep wells) may significantly impact on the likely timing of 
drilling at Callabonna, as has been the case in other licences.  
 
6. Compliance with the Petroleum Act 2000 (Reg. 33) 
 
a) Summary of the regulated activities conducted during the licence year. 
 
Petratherm performed a regional magneto-telluric survey in the Callabonna Project 
Area, followed up by an environmental audit of these operations.  An activity 
application submitted for the operation was approved by PIRSA and the work 
conducted under the SEO for ground based geophysical operations (non-seismic) in 
South Australia.   
 
b) Report for the year on compliance with the Act, these regulations, the licence 
and any relevant statement of environmental objectives. 
 
A Compliance Register is maintained for the Callabonna Project to ensure legislative 
compliance is achieved, and to document any breaches of the Petroleum Act, 2000.  
 
As discussed above, Petratherm recognises it has been non-compliant with respect to 
fulfilling the Year 3 combined work program for the Callabonna licences, due to the 
failure to drill the diamond tail extension to the Yerila-1 exploratory hole.  Reasons for 
this non-compliance are presented in section 3.4 above.  Aside from this instance, no 
other breaches of the Act or relevant SEOs occurred during the Year 3 licence period.   
 



An Environmental Assessment for the regional Magneto-telluric survey at Callabonna 
indicated that the existing SEO for Ground based Geophysical Operations (non-
seismic) in South Australia was applicable and sufficient to guide this operation.  The 
survey performed at Callabonna was undertaken with the approval of PIRSA, and no 
breaches of the SEO occurred.  
 
An environmental audit of the survey area was undertaken early in 2008. A copy of the 
audit report is in preparation and will be submitted to PIRSA shortly.  In general, the 
condition of the site was good.  Minor rains have aided in reducing the visual impact of 
vehicle tracks and site disturbance, but the area has been in drought for a number of 
years, and the overall level of vegetation remains sparse.  Appendix 1 presents a 
synopsis of the Magneto-telluric Environmental Audit findings.   
 
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; and d) summarise any management system audits 
undertaken during the relevant licence year including information on any failure 
or deficiency identified by the audit and any corrective actions that has, or will be, 
taken. 
 
Petratherm acknowledges that a variation to the work program for these tenements is 
required to rectify the work program non-compliance noted above, and will seek a 
variation to the work program through PIRSA to rectify the non-compliance. Details of 
this will be included with-in the Year 4 annual report and will be made evident in 
PIRSA’s licence register. 
 
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 developing of management 
systems to ensure it meets this commitment, and is currently assessing and updating its 
Environment and OH&S Management System with assistance from Business SA.   
 
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 Year 2 Combined Annual Report GEL157 
Callabonna & GEL179 Callabonna East 

16/4/07 Annual Report GEL157 
& 179 

16/4/07 

Petratherm 2007 Callabonna  MT survey Activity 
Application amendment 

29/8/07 MT survey GEL157 29/8/07 

Petratherm 2007 Callabonna  MT survey Notice of 
Intended Entry 

Sept 

2007 

MT Survey 
NOIE 

GEL157 Sept 2007 

Petratherm 2007 Callabonna  MT survey weekly 
progress report  (1 of) 

7/12/07 MT progress 
rpt 

GEL157 7/12/07 

Petratherm Quarterly incident and cased hole activity 
reports 1st quarter 2007 

Jan-Mar 
2007 

 GEL157 Apr 2008 

Petratherm Quarterly incident and cased hole activity 
reports 2nd quarter 2007 

Apr-Jun 
2007 

 GEL157 Jul 2008 

Petratherm Quarterly incident and cased hole activity 
reports 3rd quarter 2007 

Jul-Sept 
2007 

 GEL157 Oct 2008 

Petratherm Quarterly incident and cased hole activity Oct-Dec  GEL157 Jan 2008 



reports 4th quarter 2007 2007 

 
f) Report on any incidents reportable to the Minister under the Act and 
regulations during the relevant licence year. 
 
No reportable incidents occurred during Year 3 of the Callabonna licences. 
 
g) Report on any reasonably foreseeable threats that reasonably present , or may 
present, a hazard to facilities or activities under the licence, and report on any 
corrective action that has, or will be, taken. 
 
No threats have been identified. 
 
h) Operations proposed for the ensuing year 
 
A discussion on the proposed work programs for Year 4 of tenements GEL 157 and 
GEL 179 is presented in Section 5 above. 



Appendix 1  
 

Assessment of SEO Compliance: 
Summary from 2007 Callabonna Magneto-telluric Survey 

Environmental Audit Report  
 
 
 



 
Assessment Criteria Goal  Comments Outcome Achieved 

(Y/N) or GAS Score 
Objective 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. 

No complaints are 
received 

NOIEs were given to all 
stakeholders. 

Stakeholders were 
contacted personally 
prior to and after survey 
completed. 

Existing tracks were 
used wherever possible. 

Crew camped at site 
nominated by land 
owner & with land 
owners permission. 

No complaints were 
received 

No National Parks or 
other proclaimed areas 
exist within the area 
affected. 

 

Y 

Objective 2: Minimise disturbance to native vegetation, fauna and associated 
wildlife habitats. 
Vehicle access to 
survey area is to be via 
existing access tracks 
or 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 used for 
access and survey line 
wherever possible. 

Inspection of individual 
stations and lines 
indicate minimal soil 
disturbance, however 
some tracks are visible. 

 

Off traverse driving kept 
to the minimum 
necessary to avoid 
creeks and stands of 
vegetation  

 

No native vegetation or 
land clearance 
occurred. 

 

Waste disposal and 
refuelling undertaken at 
the base camp. No 
spillages reported or 
located. 

 
+1 
 
 
 
 
 
 
 
 
 

+1 
 
 
 
 
 

+2 
 
 
 

+2 

Objective 3: Avoid disturbance to sites of cultural and heritage significance 
 
Survey area scouted by 
appropriate personnel.  
Report prepared. 

 

 
No sites are disturbed. 
 
 
 

Cultural and Heritage 
site registers consulted. 

 

 

Y 



Identified sites flagged 
and avoided.   

 

 

 

New sites identified 
reported to appropriate 
agency. 

No complaints are 
received from 
stakeholders or the 
general public. 
 
 
Any sites located are 
recorded and reported. 

Area was scouted by 
appropriate personnel & 
approved.  No sites 
located.  

 

Objective 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. 

No contamination of the 
area by new feral or 
pest species. 

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

No pets or other 
animals were brought to 
site. 

Y 

Objective 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. 

No unintended or 
uncontrolled fires 
occurred. 
 
 
OH&S requirements 
were met. 
 
No injuries or property 
damage occurred 
through fire. 

An Emergency 
Response Plan exists 
for the area and was 
explained to crew.   

Fire-extinguishers were 
present at camp and in 
vehicles. 

Emergency contacts 
made known to crew 
and were alerted to the 
crew’s presence and 
activities. 

Y 

Objective 6: Minimise the visual impacts of geophysical operations   
 

Locate camp to 
minimise visual impact. 

 

 

 

Locate survey traverses 
to minimise visual 
impact. 

 

 

Remove all equipment 
and litter. 

 

 

Individual stations 
unmarked 

 Crew camped at a site 
nominated by the land 
owner.  Site not in view 
of casual road users. 

 

Existing tracks used 
wherever possible. No 
significant earthworks or 
vegetation removed. 

 

All equipment & waste 
removed & disposed of 
at approved public 
facility (Innamincka). 

 

No permanent marking 
of MT stations is 
necessary.  Inspection 
of individual stations 
indicates minimal 
disturbance to soil or 
vegetation.  Stations 
only visible by vehicle 
access wheel marks, 
operator footprints & 
faint areas of soil 

+2 
 
 
 
 
 

+2 
 
 
 
 
 

+2 
 
 
 
 

+2 



disturbance 

Objective 7:  Minimise generation of dust 
 

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

Dust nuisance is kept at 
a minimum. 

No complaints received 
from stakeholders or 
general public. 

Crews made aware of 
their responsibilities via 
crew inductions. 

 

Y 

Objective 8: Minimise soil disturbance and contamination 
 

Locate campsites to 
minimise disturbance 
and contamination. 

 

 

 

 

 

 

 

Vehicles to travel at 
appropriate speed to 
prevent soil disturbance 
and dust hazard 

 

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 site 
nominated by land 
owner.    

No vegetation removed. 

Existing tracks used 
wherever possible. 

Only survey vehicles 
directly used in data 
acquisition accessed 
the area & camp. 

Crews made aware of 
their responsibilities via 
crew inductions. 

 
 

No spills reported or 
located. 

 

 

All waste removed from 
survey sites & disposed 
of at approved public 
facility (Innamincka). 

 

Only survey vehicles 
directly used in data 
acquisition accessed 
the survey lines. 

 
Y 
 
 
 
 
 
 
 
 
 
 
 

Y 
 
 
 
 
 

+2 
 
 
 
 
 

+2 
 
 
 
 

+2 

Objective 9: Optimise waste recovery 
 

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

No wastes to be left 
onsite. 

All wastes to be 
disposed of 
appropriately. 

 

Crew camped at site 
nominated by land 
owner.    

All waste removed & 
disposed of at approved 
public facility 
(Innamincka). 

 

Y 

 
 
 
 
 
 
 



Appendix 2  
 

Combined Expenditure for the period up to 17/02/08 (Yr3) 
 
 
 

Commercial in Confidence


