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1. INTRODUCTION 

1.1 Purpose 

This Statement of Environmental Objectives (SEO) has been prepared in accordance to requirements 
under the Petroleum and Geothermal Energy Act 2000 and the Petroleum and Geothermal Energy 
Regulations 2013. It has been prepared in conjunction with an Environmental Impact Report (EIR) 
relating to proposed well decommissioning  activities of GEL 181 held by Geothermal Resources 
Limited (‘Geothermal Resources’) is a wholly owned subsidiary of Havilah Resources Limited.  

The intent of this SEO is to outline the environmental objectives that Geothermal Resources are 
required to achieve during well decommissioning activities for previously drilled geothermal wells, 
and the criteria upon which these objectives are to be assessed. Environmental objectives have been 
developed on the basis of information provided in the EIR for the Frome Geothermal Drillhole 
Rehabilitation and Decommissioning Program. 

This SEO has utilised some information contained in publicly available environmental reports prepared 
for other drilling programs, namely the South Australian Cooper Basin Operators Statement of 
Environmental Objectives: Drilling, Completions and Well Operations (Santos 2015) and Frome 
Geothermal Energy Project: Proposed eight hole geothermal gradient drilling programme (Geothermal 
Resources Limited 2006). 

1.2 Scope 

This SEO has been developed to apply specifically to the decommissioning and rehabilitation of 
previously drilled geothermal wells. These wells lie within the North East Pastoral District of South 
Australia and although they were sited in the original GELs 181, 208, 209, 210 and 222, they now all 
lie within the current GEL 181 (see Figure 1). This SEO and accompanying EIR specifically cover 
decommissioning and rehabilitation activities of all existing wells on the current GEL 181.  

Activities covered in this SEO relate only to subsurface drill hole decommissioning, and minor surface 
remedial works noting that all major surface rehabilitation activities have already been completed in 
accordance with the original approved drilling program.  

These activities are described in more detail in the accompanying EIR. 

The Petroleum and Geothermal Energy Act 2000 defines the environment to include natural, social, 
cultural and economic aspects. The environmental objectives outlined in this SEO incorporate all of 
these elements. 
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Figure 1: Locations of Wells to be Decommissioned



2. ENVIRONMENTAL OBJECTIVES 

2.1 Objectives 

The relevant objectives under section 3 of the Petroleum and Geothermal Energy Act 2000 are: 

• to minimise environmental damage from the activities involved in exploration for, or the 
recovery or commercial utilisations of, petroleum and other resources to which the Act applies. 

• to protect the public from risks inherent in regulated activities. 

Geothermal Resources is committed to achieving a range of environmental objectives (Table 1) with 
respect to the potential environmental risks associated with the proposed decommissioning of 
previously drilled geothermal exploration wells, identified in the EIR. These are in keeping with the 
objectives of the Petroleum and Geothermal Energy Act 2000 and the Petroleum and Geothermal 
Energy Regulations 2013. 

2.2 Assessment Criteria 

The criteria for measuring and achieving environmental objective are detailed in Table 1 and take one 
of the forms below. Each objective will be assessed using a selection of assessment options outlined 
in Sections 2.2.1 and 2.2.2. This will enable Geothermal Resources to determine whether the 
objectives are being achieved. Risks and causes of risks are outlined in the accompanying EIR. 

2.2.1 Defined Conditions 

In some cases, the achievement of an objective can be assessed through ensuring defined conditions 
are met or carried out. Such conditions include: 

• Prohibitions to undertake a specific action (e.g. to achieve the objective ‘Minimise soil impacts’, 
there must be ‘no incident of unauthorised off-road driving or creation of shortcuts’)). 

• Requirements to carry out certain actions in accordance with approved procedures or industry 
accepted standards (e.g. the storage and handling of fuel, oils and chemical should be 
undertaken in accordance with Australian Standard AS 1940:2017). 

2.2.2 Goal Attainment Scaling (GAS) Criteria 

Environmental objectives requiring visual assessment are likely to be prone to uncertainties of 
subjective judgement. To minimise this occurrence, GAS is used to measure such objectives against a 
series of criteria defined by a written description and/or photographically. GAS is applicable to 
measuring objectives related to minimization of disturbances to natural vegetation, soil and 
rehabilitation of well decommissioning sites. GAS criteria are referenced where applicable and 
presented in Table 2 as an updated version of PIRSAs Field Guide for the Environmental Assessment of 
Abandoned Petroleum Well Sites in the Cooper Basin, South Australia (1998). 
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Table 1: Environmental Objective and Assessment Criteria 

Environmental Objective Assessment Criteria Guide to how the Objective will be 
achieved 

1. Minimise public and 
third party risks. 

• Reasonable measures 
implemented to ensure no injuries 
or heath impacts to the public or 
third parties. 

• No overspeeding on station tracks (< 60 
km/ hour limit). 

• No driving in dusty or other limited 
visibility conditions or during wet 
weather events. 

• Discourage public access with warning 
and keep out signs. 

• Personnel to only use existing tracks. 
2. Minimise fire risk. • No fire incidents. 

• No damage to region from fires 
caused by decommissioning 
activities. 

• Fires only permitted as per Fires 
and Emergency Services Act 2005. 

• Fire danger season restrictions to be 
followed. 

• Fire safety induction for all personnel. 
• Fire fighting equipment to be available 

in all vehicles. 
• No driving over dry vegetation and 

litter. 
3. Minimise soil impacts. • 0, +1 or +2 GAS criteria are 

attained for ‘Minimise visual 
impact of decommissioning sites’ 
objectives as listed in Table 2. 

• No incident of unauthorised off-
road driving or creation of 
shortcuts. 

• See also  Objective 4 

• No driving off of existing station tracks. 
• No travel during wet weather 

conditions. 
• Speed limited to avoid excessive rutting 

and corrugation of tracks. 
• Ripping and scarifying to be undertaken 

if required. 

4. Avoid hydrocarbon 
spills and if they occur, 
minimise their impact. 

• Spills or leaks of hydrocarbons 
immediately contained and 
removed. 

• Spill kits to be available at each site. 
• All vehicle refuelling to be done off-site. 
• Any contaminated soil will be removed. 
• Fuel and chemical storage and handling 

as per AS 1940:2017, EPA guideline 
080/16 Bunding and Spill Management, 
the Australian Dangerous Goods Code 
(ADG) and product Safety Data Sheets 
(SDSs). 

5. Prevent introduction of 
pest plant species and 
pathogens. 

• No pest plant species are 
introduced to decommissioning 
areas as a result of activities. 

• Vehicles to be washed down prior to 
entry to drilling sites. 

• Inspection of vehicles to be undertaken 
prior to entering work area. 

6. Avoid drainage 
alterations. 

• Pre-existing water flows are 
maintained. 

• Decommissioning activities do not 
disturb pre-existing water flows. 

• Drainage lines to be avoided when 
driving to site. 

• Travel prohibited during wet weather 
events. 

• Any inadvertent damage created (eg 
new wheel ruts) to be to be repaired as 
soon as practicable. 

7. Avoid surface and 
groundwater 
contamination and 
prevent crossflow of 
aquifers. 

• Fuel and chemical storage and 
handling as per AS 1940:2017. 

• No incidents of spills or leaks of 
hydrocarbons to surface or 
groundwater. 

• No mixing of aquifers. 
• No contamination of aquifers 

• Spill kits to be available at each site. 
• All vehicle refuelling to be done off-site. 
• Any contaminated soil to be 

immediately removed. 
• No activities to be undertaken during 

wet weather events. 
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• Decommissioning of wells undertaken in 
accordance with Mineral Exploration 
Drillholes guideline M21 to ensure 
isolation of any aquifers present.  

8. Avoid disturbance to 
sites of Aboriginal and 
European cultural 
significance. 

• Surveys conducted for any 
proposed new areas of ground 
disturbance and any sites of 
Aboriginal and non-Aboriginal 
heritage identified and avoided. 

• Avoid damage, disturbance or 
interference to Aboriginal sites, 
objects or remains (“Aboriginal 
heritage”) as required by the 
Aboriginal Heritage Act 1988 (SA) 
(“AHA”). 

• No incident of unauthorised off-
road driving or creation of 
shortcuts 

• A cultural heritage survey by senior 
Adnymathanha people has been 
conducted previously and clearances 
have been obtained for all of the drill 
sites that are to be decommissioned. 

• Personnel to only use existing tracks and 
not to disturb any areas away from 
those that have been previously cleared 
by cultural heritage surveys. 

• Personnel to be trained to identify areas 
or objects of significance. 

9. Minimise disturbance to 
native flora and fauna 
and avoid disturbance 
to rare, endangered and 
vulnerable species . 

• No incidents of disturbance to 
native species or removal of dead 
plant material. 

• No incidents of disturbance of 
previously identified rare, 
vulnerable or endangered 
vegetation. 

• No fauna casualties that could 
have reasonably been prevented 

• See Objectives 2, 3, 4 and 5. 

• All driving is strictly confined to existing 
station tracks. 

• No off-road driving to be undertaken. 
• No excessive speed on tracks to 

minimise risk of road kill. 
• Activities to take place only in areas 

known to be absent of endangered or 
vulnerable species.  

• Disturbance of areas away from drill 
collar sites is prohibited. 

10. Minimise waste 
handling and disposal 
impact. 

• No incidents of waste being left 
on decommissioning sites. 

 

• Responsible person to check all sites 
prior to final departure to clean up any 
waste inadvertently left behind. 

11. Remediate and 
rehabilitate operational 
areas in line with 
agreed standards 

• Drilling sites to be returned to as 
near as possible to their original 
condition pre-drilling 

• No reasonable stakeholder 
complaints left unresolved  

• Surface rehabilitation including removal 
of all drill cuttings and scarification to 
promote revegetation (already 
completed at time of drilling). 

• Cutting off of casing and capping below 
surface. 

• Decommissioning of wells by backfilling 
and/or placing concrete plugs in the 
holes as approved by DEM and 
consistent with Mineral Exploration 
Drillholes guideline M2 . 
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Table 2: Criteria for Assessing Decommissioning Site Restoration 

GAS 
rating 

Minimise visual 
impact of 

decommissioning 
sites 

Re-establish natural vegetation 
on decommissioning sites and 

access tracks 

Sites to be left in a clean, 
tidy and safe condition 

 Interdune and 
floodplain 

decommissioning 
sites 

For 
decommissioning 
sites where it has 
been less than 5 

years since 
restoration 

For 
decommissioning 
sites where it has 
been more than 

5 years since 
restoration 

Well marked 
and collar 
backfilled 

Rubbish 
removed 

-2 The site remains clearly 
visible owing to no 
rehabilitation. 

The site remains as 
a disturbed 
surface. 

No revegetation 
evident. 

Collar not 
backfilled or 
levelled. 

Large items 
of litter 
present 
across site. 

-1 The site surface has been 
levelled and scarified to 
promote revegetation. 

The colour of 
foreign material 
contrasts with the 
surrounding 
landscape. 

The revegetation 
mostly consist of 
annuals and 
biennials. In 
contrast to the 
surrounding 
landscape, there 
are few perennials. 

Collar 
backfilled but 
not levelled. 

Small items 
of litter 
spread over 
more than 
50% of the 
site. 

0 The site contours and 
colour blend with the 
surrounding landscape 
but disturbance is still 
evident. 

The site surface has 
been appropriately 
restored to 
facilitate 
revegetation. 

The revegetation 
consists of annuals, 
biennials and 
perennials but 
there are some 
bare areas which 
are inconsistent 
with the 
surrounding 
landscape. 

Collar 
backfilled and 
levelled.  

No evidence 
of litter on 
site. 

+1 The earthwork 
disturbance is beginning 
to blend into the 
surroundings. 

The revegetation is 
extensive and 
consists of annual 
and biennial 
species. In contrast 
to the surrounding 
landscape, there 
are no perennials. 

The revegetation, 
mostly perennials, 
is consistent with 
the surrounding 
landscape but 
there is contrast in 
maturity between 
them. 

  

+2 The site contours and 
colour blend with the 
surrounding landscape 
and the earthwork 
disturbance is 
indistinguishable from 
the surrounding 
landscape 

The revegetation is 
extensive and 
consists of annual 
and biennial 
species. Perennials 
which are 
consistent with the 
surrounding 
landscape are 
beginning to 
establish. 

The revegetation 
type, density and 
maturity is 
indistinguishable 
from the 
surrounding 
landscape. 
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3. REPORTING 
Petroleum and Geothermal Energy Regulation 12 (2) states that the SEO must include “…an 
identification of the events which could arise from the relevant regulated activities and (if not properly 
managed or avoided) cause a serious incident or reportable incident within the meaning of section 85 
of the Act”. 

3.1 Serious Incidents 

Section 85 of the Petroleum and Geothermal Energy Act defines a serious incident as “an incident 
arising from activities conducted under a license in which –  

a) a person is seriously injured or killed; or 
b) an imminent risk to public health of safety arises; or 
c) serious environmental damage occurs or an imminent risk of serious environmental damage 

arises; or 
d) security of natural gas supply is prejudiced to security of natural gas supply arises; or 
e) some other event or circumstance occurs or arises that results in the incident falling within a 

classification of serious incidents under the regulations or a relevant statement of environmental 
objective.” 

3.2 Reportable Incidents 

Section 85 of the Petroleum and Geothermal Energy Act defines a Reportable Incident as “an incident 
(other than a serious incident) arising from activities conducted under a licence classified under the 
regulations as a reportable incident”. 

Regulation 32(1) classifies the following as reportable incidents:  

a) an escape of petroleum, a processed substance, a chemical or a fuel that affects an area that has 
not been specifically designed to contain such an escape; and 

b) an incident identified as a reportable incident under the relevant statement of environmental 
objectives. 

Pursuant to Regulation 12 (2), Table 3 identifies the potential serious and reportable incidents relevant 
to the decommissioning activities. These definitions are based on standard definitions developed by 
DEM, which are intended to expand on definitions provided in Section 85(1) of the Act and Regulation 
32(1), and provide consistency for Licensee reporting.  
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Table 3: Incident definitions for well decommissioning activities 

Serious Incidents Reportable Incidents 

• A person is seriously injured1 or killed.  
• An imminent risk to public health or safety arises. 
• Serious environmental damage occurs or an imminent risk 

of serious environmental damage arises. For example: 
− Disturbance to sites of cultural and/or heritage 

significance without appropriate permits and approvals2. 
− An escape of petroleum, process substance, a chemical 

or a fuel to a water body, or to land in a place where it is 
reasonably likely to enter a water body by seepage or 
infiltration, or onto land that affects the health of native 
flora and fauna species.  

− Detection of a declared weed, animal/plant pathogen or 
plant pest species that has been introduced or spread as 
a direct result of activities.  

− Any removal of rare, vulnerable or endangered flora and 
fauna without appropriate permits and approvals3. .  

− Identification of cross flows in aquifers, or uncontrolled 
flows to surface 

• A regulated activity4 being undertaken in manner that 
involved or will involve a serious risk to the health or safety 
of a person emanating from an immediate or imminent 
exposure to a hazard5. 

• An uncontrolled event resulting in the activation of 
emergency response and/or evacuation procedures (e.g. 
gas release, fire or explosion). 

• An escape of petroleum6, processed substance, a chemical 
or a fuel that affects an area that has not been specifically 
designed to contain such an escape7 (other than a serious 
incident). 

• An event where an incursion outside a culturally cleared 
area has occurred or the conditions of a Work Area 
Clearance have not been complied with (other than a 
serious incident). 

• Any failure to install and verify a critical well barrier element 
that may compromise the protection of groundwater 
resources or may lead to a serious incident. 

• Unresolved reasonable complaints from stakeholders 
regarding operations. 

 

 

 
1 As per the definition in Section 36 of the Work Health and Safety Act 2012. 
2 Pursuant to Aboriginal Heritage Act 1988 and Heritage Places Act 1993 
3 Pursuant to Native Vegetation Act 1991 (flora) and National Parks and Wildlife Act 1972 (fauna). 
4 Regulated activity as defined in Section 10 of the Petroleum and Geothermal Energy Act 2000. 
5 Resulting in the issuing of a prohibition notice by SafeWork SA pursuant to Section 195 the Work Health and Safety Act 2012. 
6 In gaseous, liquid or solid state, as per Petroleum and Geothermal Energy Act 2000 definition. 
7 An area assigned during a Hazard and Operability Process (HAZOP) study as a hazardous area for the purpose of gas venting, and 
designed as such, is considered to be an area specifically designed to contain a gas escape. 


	1. INTRODUCTION
	1.1 Purpose
	1.2 Scope

	2. ENVIRONMENTAL OBJECTIVES
	2.1 Objectives
	2.2 Assessment Criteria
	2.2.1 Defined Conditions
	2.2.2 Goal Attainment Scaling (GAS) Criteria


	3. REPORTING
	3.1 Serious Incidents
	3.2 Reportable Incidents


